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LHE ARCTIC ENPEDETION 
T is pleasing to be able to hein our tiftcenth volume 
with congratulations to the officers and men of 

a British Arctic Expedition on their safe return, On 
another page we give a summary of the results obtained 
so far as these can yet be known. Tt will be seen that 
substantial additions have been made to our knowledge 
im many directions, and that the expedition must be 
pronounced a success. Truc, the l’ole has nut been 
reached, but this, in the consideration of all but the mcre 
lovers of sensation, is a small inatter; our explorers hav 
done the next best thing to reaching it, they Lave proved 
that the Pole was impracticable this year from 
quarter whence success was most to be expected. It 
is evident from the few hints which have already 
been published, that when all the tale is told, it will 
be quite as thrilling, and full of dangers ard bravery, 
as any previous narrative of Arctic exploration. So 
far as the conduct of the cxpedition is concerned, 
it seems to have been all that could be wished; the 
original programme was, on the whole, closcly stuck to, 
and the desperately hard und dangerous work was done 
in the most systematic and cconomical way at present 
possible. Everybody scems to have behaved admirably ; 
there seems to have been no fault whatever to find with 
anyone; aud so much bas Capt. Nares endeared himself 
to officers and men, that he earned for himself the common 
title of “the father” of the expedition. 

It was hardly to be expected that an expedition, on 
such an errand, and with such unprecedented dangers to 
face as this one has had, would return without casualties ; 
they have left four of their comrades behind them. Of 
these one only dicd as the result of frost bite, the three 
others succumbing to that most dreaded of all Arctic foes, 
‘scurvy. No similar expedition ever left any country so 
well provided with everything that could be thought of 
Conducive to sustenance and protection. There was an 
‘ample supply of frésh provisions of all kinds, sufficient 

staff, and all precautions were evidently taken 


{ 
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i throughout the long winter to keep everyone employed, 
and cheerful, and duly exercised, Yet, in all the sledge- 
parties, scurvy broke out with a virulence and to an 


expedition, The cause of this outbreak will no doubt give 
much food for thought for some time to come, some 
thinking that the unusual length and intensity of the dark- 
ness may have had something to do with it, The darkness 
scems to have been much more intcnse, and certainly was 
longer-continued than ever before experienced, and such 
a condition, not to mention its effect on the spirits of the 
must necessarily, one would think, exercise some 
deleterious physical influence on the body. This is a 
point deserving of careful consideration; meantime we 
uimot but admire the way in which officers and men of 
these sledge-prrties did their work in spite of physical 
‘and terrible suffering ; it would, however, have 

been surprising had the record been otherwise. 

Noten could have exerted themselves more to ac- 
complish the popular, but really minor, object of their 
expedition, and none could have been more honourably 
batted. The ice was mct with off Cape Sabine in 

40 N., and from that time till the Alert was 
compelled to take up her quarters in 82° 27, it was 
& constant battle with ice of a thickness never before 
met with, The ice was from 100 to 150 and even 
290 feet thick, resembling more a pell-mell assem- 
blage of icebergs than the usual floes; to have been 
nipped between the masses of such ice would certainly 
have been fatal, Commander Matkham in his daring 
attempt to carry out the instructions of the expedi- 
tion by penetrating as far to the north as possible, found 
the ice piled in such rough and hilly hummocks 
that progress was only possible at the rate of a 
mile a day, and he wisely returned after reaching 
83° 20’ N., the highest authentic latitude yet attained. 

Capt. Parry’s long and weary journey, which reminds one 
to a certain extent of that of Commander Markham, was 
only as far as 82° 45’; the Austro-Hungarian expedition of 
1872-4 reached 82° 5’, though they saw ag far as 83°; 
while Hall with the Pe/ar7s sailed without let or hindrance 
in 1872 over the same ground as the .f/er/ and Discovery 
for 700 miles to 82° 16’ N, in the short space of one week. 


| 
| extent not experienced, we believe, in any recent Arctic 
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add, admirably photographed, by our expedition was not 
seen by Hall and his men ; and indeed it has been stated 
that had it not been for the scruples of the second in 
command, Buddington, Hall would have pushed still 
further northwards, all on board, except Buddington, who 


had no heart in the work, agreeing that the undertaking | 


was perfectly practicable. Meyer, in his evidence before 
the U.S. Commission, declared that if 82° 16’ could have 
been passed, there was nothing to hinder a ship reaching 
85° or 86° “ or even farther. Had poor Hall not met with 
an untimely death, the attempt would certainly have been 
made in the following summer. This terrible ice-barriey, | 
then, before which our expedition has wisely returned, | 
does not appear to be a constant phenomenon so far south, 
for Hall’s observations have been gencrally accepted as 
perfectly trustworthy. May there not have been some 
cause at work in the high north to push the thick-ribbed 
ice south to the northern entrance of Robeson Channel? 
This seems to have been an unusually severe season in 
the north ; icebergs were met with in abundance a week 
or two ago far south in the Atlantic, and last weck we 
reported the wreck of a whole fleet of whalers in the 
Behring Straits region. If the latter casualty has been 
produced by ice, it would seem to show that some cause 
has been at work this season to render it unusually 
unfavourable for Arctic work, It is perhaps worth 
noting here, at Icast, that 1871 was a maximum, while 
1876 is a minimum, sun-spot year. The tempcrature 
was undoubtedly the coldest on record, neither the 
Polaris nor the Austro-Hungarian expedition experiencing 
anything like it, namely, 104° of frost. There was no stint 
of animal life in the region in which the /o/ar/s wintered, 
and as far north as the expedition penetrated, it was ob- 
served, while the Austro-Hungarian expedition found 
the cliffs swarming with life at their farthest north 
point. The dearth of animal life is a noticeable feature 
in the results of our expedition ; it ceased altogether at a 
short distance to the north of the .4/:r¢’s quartems, The pre- 
vailirg wind during the sojourn of the Polaris was from the 
north-east ; this year it is stated scarcely any easterly wind 
was noticed, but a strong current and drift set constantly 
in from the west along the north coast of America. We 
mention these points simply to suggest that the conditions 
met with by our gallant expedition can hardly without 
further observations be regarded as the normal ones. 
Round the Pole doubtless there must be a permanent 
barrier of impenetrable floe-bergs, for it would be ridicu- 
lous to suppose that 150 feet thick ice of thousands of 
square miles in extent is melted and re-formed every year. 
But is it possible that usually this barrier lies further 
north than our expedition found it? 

As to positive discoveries,an unprecedentedly rich collec- 
tion of observations in all departments have been obtained. 
It will be seen from our map that positive additions have 
leer made to Arctic geography. With the exception of 
Hayes Inlet, all the coast from Cape Farewell to the 
northern end of Robeson Channel is now laid down, and 
considerable advances have been made west along the 
American,and east along the North Greenland coast, in the 
former case to 86° 30’ W., and in the latter to 48° 33’ W. 
President Land does not exist, no land having been seen 
north of Cane Columbia in 83°7'N. Jt was a pity that Peter- 
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otherwise it might 
have been ascertained whether or not it divides Green- 
land in two, as has been conjectured. There is little 
doubt, at any rate, that Greenland is an island, and that 
it does not extend right across to Wrangell Land as Peter- 
mann conjectured. [or the more important scientific 
observations we must wait some little time, but we have 
reason to believe they are abundant and of the highest 
value. The drift of the current along the North Anierigan 
coast it will be secn, is from the west, and it ix possible it 
may come right across from Behring Straits, A magnifices 
series of tidal observations has been obtained, entirely con-' 
firmatcry of the conclusions that Bessels came 6, viz. 
that the tides in the north of Smith’s Sound come fran 
the Pacific. It would be interesting now to know what. 
lics between Parry Islands and th2 n-wly discovered! 
coast, and whether currents have an unobstructed passage 
from Behring Straits acruss the Polar Sea. The magnetic, 
observations entirely endorse the theory on which thei 
charts have been constructed ; and had it not been for at” 
change of officers and an accident to the clock, the pen- “3 
dulum observations for determining the figutc of the earth 
would have been completed and of the greatest interest. | 
Capt. Feilden, the naturalist, whose exertions are beyond’ | 
all praise, obtained admirable results in his depart.’ | 
ment. - 
We may be permitted to say that we think Capt. Nares’ 
has acted gracefully and generously in his selection of. 
names for the lands discovered ; the most northern point: . 
discovered now bears the name of Cape Columbia, It. 
was in keeping with this disposition to recognise Ame- . 
rica’s claims to remembrance that Capt. Nares paid a « 
deserved tribute to the brave Hall by affixing to his ne 
longer lonely grave a brass tablet containing a suitable |; 
inscription. Moe 
Altogether we have every reason to be satisfied with:-4 
the conduct and results of the expedition, and thankful 
that these results have been obtained with so little loss. | 
It might have been otherwise, for the Discowry was - 
within a minute of being crushed by an iceberg, and had, | 
it not been for an accident to the fé:r?’s screw, she would: | 
certainly have pushed further north and got into a position.;: 
from which it would have been impossible to extricate” 
her. Many lessons with regard to futurc Arctic work are’: 
to be learned from the experiences of this latest expedi-' 
tion, We would also remind our readers of the plan, 
advocated by Weyprecht, and recommended by a Germany, 
Government Commission, to establish at suitable pointe: 
all round the Polar region a serics of permanent stations; 
from which the Arctic citadel can be slowly but surely 
sapped. The recommendations of the German Goverad’ 
ment Commission we consider so important, that althouglt 
we published them at the time, we think it appropriate te. 
reproduce them here in the present connection, and thé’: 
admirable scientific spirit in which the subject 15 ap< 


proached is worthy of note. 8 
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“1, The exploration of the Arctic regions ts of great; 
importance for all branches of science, ‘he Commission. 
recommends for such exploration the establishment of. 
fixed observing stations, From the principal station, eon 
supported by ¥ are to be made exploring expeditions vi 

a by jand. a aie 
ae = The Commission is of opinion that the regionige: 
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which should be explored 
explorers, is the great inlet 
situated between the eastern 


western shore of Spitzbergen. 
“Considering the results of the second German Arctic 


expedition, a principal station should be established 
on the eastern shore of Greenland, and, at least, zwo 
secondary stations, fitted out for permanent? investiga- 
tion of different scientific questions, at Jan Mayen 
and on the western shore of Spitzbergen. For certain 
researches the principal station should 
establish temporary stations. ns 
“3, Jt appears very desirable, and, so far as scientific 
prepavations are concerned, possible, to commence these 
_ Arctic explorations in the year 1877. 
“4, The Commission is convinced that an exploration 
of the Arctic regions, based on such principles, will furnish 
valuable results, even if limited to the region between 
Greenland and Spitzbergen ; but it is also of opinion 
than an cxhaustive solution of the problems to be solved 
can only be expected when the exploration is extended 
over the whole Arctic zone, and when other countries 
take their share in the undertaking. 

'“The Commission recommends, therefore, that the 
principles adopted for the German undertaking should be 
communicated to the Governments of the States which 
take interest in Arctic inquiry, in order to establish, if 
possible, a complete circle of observing stations in the 
Arctic zones.” 


But to come to any final decision on the subject at 
present, as have some of the daily papers, is premature, 
more especially as we have only mere hints of the work 
of the latest expedition before us. It is evident, how- 
ever, that three courses are open to us: we may rest on 
our oars and comfort ourselves with the belief that no 
more can be done ; we may make another dash, blind to 
a certain extent it must be with our present knowledge ; 
or, accepting the recommendation of the German Com- 
mission, a united and continuous sap may be com- 
menced, But in order to come to a wise decision, men 
of science must long ponder over the enormous mass of 
new facts collected by the expedition, and not until this 
has been done can any opinion worth the stating be 
possibly arrived at. 


to the higher Arctic regions 
shore of Greenland and the 


Here we would have ended had it not been for the 


lamentable tone assumed by our leading newspaper in an 
article on the expedition in Tuesday's issue. It will be 
remembered that from the first, for some unaccountable 
reason, the 77mes set its face against the expedition, and 
prophesied that no good could come of it ; now it utters a 
lonely shout of triumph at the supposed success of its 
prophecy, For the Zimes appears to be so ill-informed 
as to believe that the main, if not the sole, object of the 
expedition was to reach the Pole; if it failed in doing 
this, then, in the eyes of the Z7»es, it was a complete 
failure. But this is sheer ignorance, real or assuined, on 
the part of the Zimes,; for no informed person ever 
dreamt that the only object of the well-equipped expedi- 
lion was to gratify unintelligent curiosity and craving 
after sensation, The printed instructions of the expedi- 
tion were essentially : “ Reach the Pole if you can, but 
at any rate, in the light of the latest scientific know- 
ledge, make all possible observations on the multifarious 
phenomena which can be seen to advantage alone 
in the Arctic regions,”. These instructions have been 
faithfully carried out and with complete success. Every 
| made to reach the Pole, and when the 
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by organised German Arctic results are published it will be seen that no expedition 


ever brought home a richer harvest. Whether these 
results are worth the suffering and the sacrifice of life 
which the expedition experienced, is a question which 
will be answered in accordance with one’s idea of what 
is worth running the risk of life for. In spite of the 
scream of the Z7zmes, and although no new market has 
been opened, the people of this country will simply feel 
proud, and be ennobled by the thought, that the latest 
deed of heroism has been done by Englishmen—that 
“the ancient spirit is not dead.” 

The nation desired the expedition, scientific bodies and 
scientific men counsclled it and worked for it, Government, 
only after long consideration, willing and liberally granted 
funds; and out of the volunteers, officers and men, 
who, well knowing all the risks that would be run, eagerly 
offered themselves for the service, a dozen similar expe- 
ditions could have been equipped. Under these circum- 
stances the 7zmes’ article is simply an impertinence, 


SCHIMPER S “MOSSES OF EUROPE” 


Synopsis Muscorum Europaorum, Auctore W. P. 
Schimper. Vol]. 1.—Introductio, pp. 130. Vol. IT.— 
Specierum descriptio, pp. 856, Edit. 2. Stuttgartia, 
1876. (London: Williams and Norgate.) 

HIS long expected work has at last made its appear- 

ance, and all students of bryology will be gratcful 

to possess such a vast storehouse of carefully arranged 

descriptive matter to help them in the determination of 

species ; no casy task at any time, and sometimes one of 
difficulty and trouble even to an expert. 

The first edition appeared in 1860, and we must frankly 
admit that we experienced some fcelings of disappoint- 
ment, on finding that almost the entire nomenclature and 
arrangement are identical with those of that edition ; nay, 
in some respects we must look upon the classification as 
retrograde, for while in his classical work on the Sphag- 
nacea:, Prof. Schimper strongly insists on the elevation 


_ of this family to the rank of a class equivalent to those of 


Mosses and Hepaticw, we here find him placing them 
along with Andreea and Archidium, as an appendage to 
the mosses, under the title of BRVINZ ANOMAL- ; surely 
a most unphilosophical mode of dealing with them, since 
the three genera have nothing else in common but the 
large saccate calyptra, which had already led Hampe to 
Scparate them as a section—Succomitria, 

The Cleistocarpous order heads the series, though the 
author half apologises for still retaining it “as being con- 
venient for beginners, and because the position of some 
of them among the Stegocarpi is uncertain.” Several of 
our best bryologists, however, have long felt that the soli- 
tary character of possessing a capsule without a separable 
lid, is not sufficient to outweigh all other points of struc- 
ture and habit, especially when it also necessitates keep- 
ing up two parallel serics of forms in widely separated 
families, eg , Phascacee and Pottiaceea, We would venture 
to differ from our author, and consider that Archidium is 
a near ally of P/euridium, and that the absence of a colu- 
mella is not so momentous a character as to require the 
separation of these genera to the extreme ends of the 
system; while Andreaa as to its vegetative orgahs 1s 
essentially Grimmiaceous, but in its fruit standing apart 
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and thus representing 2 most distinct natural family, | numbering twenty species, grouped in six sections accord- 
imitating as it were the Hepatice by its quadrifid | ing to Schliephacke’s arrangement. These we fancy will 
capsule, but not having any real affinity with that group. ° have to be somewhat reduced, as it now appears to be 

About 200 new species are described in the present certain that in this family at least, a dioicous and monoi- 
edition, many of them only known in a barren state, and cous condition of the inflorescence may occur in the 
in several instances misgivings are expressed by the same species. 
author as to their stability. We may glance at some of = Neglect of the work of other writers and especially of 
these en passant, Ephemerum has one new species, 2. papers in the various botanical journals of this and other 

, and we surmise our Sussex plant (7). 7/er- countries is the princip:l shortcoming of the work before 

Wils., /2. feauinerve, Lindb.) is also distinct, us, and probably the author has not had time properly to 

The Léhemrracee really seem to merit the rank of a consult them; in every other respect the Synopsis main- 

natural family rather allied to Tyvhestamacee than to | tains the high character it had already acquired, for no 

Funartacea, for which the diminutive size, permanent | description of species could be more accurate and pains. 

protonema, and leaf structure would supply the chief | taking, while the paper and printing are superior to the 
characters. ordinary run of foreign books. 

In Weissiacee we find Anxectineium, a genus which It will thus be seen that Schimper’s Synopsis mus 
has exercised the minds of most bryologists as to its | still continue to be the standard work on the mosses of 
systematic position, but which perhaps is as happily Europe, and filly comes to us trom an author whose name 
settled here asis possible. Cyrotwessca, has been identified with the study of these interesting 

and Avaldewecista, standing as sections of plants for the past forty 
Weista in the previous edition, arc now raised to the 
rank of genera. In Dicranacee we have also ‘a new 
genus—Wefsleria--- which appears to be very close to 
Dicranodontium, and Campylofus now includes twelve 
species, while those of /Yssidexs number no less than 
nineteen, Jvffotrichum, Wampe, is still retained as a 
genus, though its author has himself replaced it by the 
much older name, 2i/richua, Timm. 

Didymodon and Trichestomum receive considerable 
additions, chiefly, however, only known in a barren state, 
as is also the genus Gchevbia, established to reccive 


OUR BOOK SHELF , 

Outlines of Practical Histology, By William Ruther. 
ford, M.D., F.R.S. Second Ldition. (J. and A. 
Churchill, 1876.) 
WHEN, a year ago, we reviewed this work upon its first . 
appearance, it consisted of but seventy-two pages, and- 
contained four illustrations ; the second edition occu-. 
pies very nearly two hundred pages, and is illustrated ; 
with sixty-three woodcuts, The enlargement gives the: 
author = oy. eee an considerably « 
an greater detail into his subject, and he is able to introduce 
Fortula gigantea. much new matter, Among the most important additions . 
We pass next to the great genus we may mention a chapter on the optical principles upon ; 
we find no Jess than forty-two species ; so uniform are which the microscope 1s constructed, including immersion / 
these in habit and foliage, that they have hitherto lenses, and an instrument manufactured by Mr, Swift of 
proved a most troublesome group to deal with, nor [ondon, which is apparently as good as those of conti- : 
do we find that the nine sections into which it is Dental cclebrity. The histolo,tical sections may be said, ' 
mae one practically, to be re-written, for to almost every one is ! 
divided help us readily to determine the spectes. Inno added matier of great value, essential to all but the merest 
genus of mosses do we require so full a series of speci- ) commencer. Among these we notice paragraphs upon} 
mens, for we must have the capsule with its calyptra, and | the effects of pases on the bluod, the enumeration of the y 
with and without the lid, in order satisfactorily to deter- | discs, the “ prickle” cells of the epidermis, lymphatics of | 


mine them, and we fear that more species have been csta- the diaphragm, coverings of hair, structure of the retina : 
blished an will’eventually prove tenable and of the cerebral convulutions. In the fourth part of, 


; oe : the work, which is devoted to gencral considerations’ 

Bryn is another genus receiving a large accession of regarding histological methuds, the application of vapours » 
species-—no less than thirty-four new ones-~and Ziev/a is | and gases to tissues is explained, as are the hot stage for 
still maintained, though used long ago by Sir J. E. Sniith | the microscope, with its heating apparatus and the moist 
for a genus of Avfacer, and therefore altered by Prof. chamber of Dallinger and Drysdale. The author’s micro- 
Lindberg to Plagivbryum, which must certainly be 
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tome is figured, as is the apparatus necessary for injecting. 
: tissues by the pressure-bottle. All the figures are ex-: 
adopted. In the Addenda we also find anew genus, | cullently drawn, and very lucid, and so greatly has the 
Merceya, founded on the Ewcalypta liyulata of Spruce, | book increased in value, instructive as it was before, that 
but strictly we shou?d say that this name must give place | we fvel quite justified in recommending thoge who possess 
1o Scopelophila, Mitten, Another new genus, Anaco/ta, is | the first edition to purchase the second, and those who 
also established for G/ypjhocarpus Weblut, are studying the first principles of practical histology to} 
as ~ | obtain it without fail. ; 
Among Pleurocarpous mosses, AZyurclla Careyana does 
not find a place, although recorded as found in Europe, 4 Study of the Rhetic Strata vf (he Val di Ledro in the! 
‘ ed ” a 49° y roe T . . ‘p . 1 
Thwdtum, dectpiens, De Not, the author states lie has Southern Tyral. _ By T. Nelson Dale, los eae of 
: « . ay (yer ' 
not seen, yet it was distributed in Rabenhorst’s Bryo- the Geological Society of France, Pp. 69, ‘wit 
: and Sections. (Paterson, New Jersey, 1876.) 
theca under both No, 1,141 and 1,182. Jt has no relation | eeets Bad ae nal Aenea cae 
, ; 13 “Pr 0 rik a a + ey wee “| t @) rhe LVBO t 
to the Bente ie haa + : apace d . patna . tract of Secondary rocks which has been comparativ’ _ 
monoicous, and indeed can only be regarded as one of tiie explored by yeolnyists, Lying as it does exactly upon 
the many forms of Hypuuin commutatum, Of the great the Austro-Italian frontier, this area has neither “~~~ 
tribe Aypne thirty-six new species are described. described by Stoppani and the Itahan geologists, nor has 
In the BRYINA ANOMALA we find Sphagnum now it received full justice from the officers of the Vienna ; 
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geolovische Reichsanstalt; and under these circumstances 
Prof. Zittel of Munich has pointed it out to the author of 
the present paper, as a promising field of study. Mr. 
Dale’s work will certainly be of considerable use to future 
explorers of the district, though not carried out in sufficient 
detail to warrant, in his own case, any very important 
generalisations. Indeed, the memoir consists almost wholly 
of transcriptions of notes and rough drawings of sections 
relating to a number of different localities which are indi- 
cated by reference to a key-map. The author’s general 
conclusions, so fai as they go, are shown in a very clear 
and useful table, from which it appears that at this point 
of the Alps, the Jurassic and Rhartic strata (including in 
the former the Tithonian) have a united thickness of from 
6,000 to 7,000 feet. Vast as is the estimate, no one ac- 
quainted with this or the surrounding districts will be 
inclined to regard it as exccssive. 

Mr. Dale has evidently made good use of his oppor- 
tunities, so far as they have gone, and has given us in this 
memoir the results of a piece of well-directed observation. 
Wehope tohave further details from his pen concerning the 
same interesting region. The list of evraf/a, which is rather 
long for a memoir of the proportions of the present, does 
not by any means exhaust the whole of the printer’s errors. 
We arc tempted to fear that Mr. Dale is not sufficiently 
careful in keeping so distinct from one another, as behoves 
a working geologist, his notes relating to various subjects ; 
for, by some strange chance a stray page of a sermon seems 
to have fallen into the hands of the compositor and to 
have been set up by him at the end of the author’s geolo- 
logical] notes, J. W. J. 
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LETIERS TO Tik ENITOR 


(The Feditor does not hold himself respansible for apinions ex pressed 
by Ads carrespondents, Nether can he undertake to return, 
er to correspond with the wetters of, rejcled moanas-ripts, 
No notice ts taken of anonynious communications. | 


‘Geographical Distribution of Animals” 


Trinny that Mr. Wallace in his new work on the ‘ Geogra- 
phical Distribution of Animals” when stating the limits of his 
Ceylon sub-region (vol. i. p. 327), gives among mannnals the 
genus Zufsai and among birds '“a species of AMvzophonss, whose 
nearest ally is in Java” as characteristic of that sub-region. 
Farther, in the tabular statement (vol. ii p. 187), 7frrva@ is 
altogether omitted from the Indian sub-region. 

It is not my intention to enter here into the general question 
of the divisions of the oriental region which Mr. Wallace has 
adopted, The subject has 1 know been undertaken by at least 
one well-known Indian naturalist. My object at present is 
simply to record the fact that ] have found both 7upaa Elliotts 
and Alywphonus Horsfeldi ranging together far to the north of 
the limits given by Mr. Wallace for his Ceylun sub-region, 

Yupeia | first met with at an elevation of about 1,500 feet in 
the Sutpuru Hills, near the PucAmaré plateau in the Central 


Provinces (P.I.A.S.B., April, 1874), lat. 22° 20°. Subsequently | 


I found it in Sambalpur, which is the most castern district of 
the Central Provinces (lat. 21° 30’). But the former does not 
even give its extreme northern limit as it has been found in the 
Kurrucpur hills of the Monghyr district (lit. 25°). 

Mviophouus HHorsfeldi I pret shot in Sirguja-~a native state in 
Western Bengal (lat. 23°}, Aficrwards in the Sutpurus, where 
it occurred with Ziupaia as above, and finally I obtained it also 
in Sambalpur, where it was found at elevations under 1,000 feet 
above the sea, Stu] further north it has been obtained at Mount 
Aboo (‘‘Stray Feathers,” vol. iii. p. 469), lat. 25°. 

soldi appease is, it is true, included in Mr, Wallace’s list of 
Onental genera in Central India, but its special emplcyment as 
a characteristic form: of the Ceylon sub-region seems scarcely 
compatible with a knowledge of its now ascertainel wide range 
through continental India. 

During the ensuing field season I expect to be engaged in the 
oGdlogical examination of one of the wildest and least known 
parts of India—the area between the Godaveri and Mahanadi 

vers, I have great hopes of discovering there further facts 
regarding the range of especies whose limits are now only imper- 
fectly known, In the meantime I may state that during the 


NATURE 


| 
| 
| 


nee ee 8 ee 


5 


present year I have shot //urpactes fasciates in Sambalpur, thus 
confirming the late Cl, Tukell’s statement of its occurrence in 
the same general tract of country. The above allusion to Zupaia 
Jeads me on to record here that T have met with two other species 
of the genus, —- 

During an ornithological tour which was made in 1873 by a 
party of which IT was a member—-through the islands of the 
Andaman and Nicobar groups—we obtained a species of Zupara 
on the Island of Preparis. Our specimen appears to be identical 
with 7. FPeguensis, which occurs from Pegu to Sikkim. On the 
Great Nicobar we shot a specim2n of the s;ecies described in the 
Novara account as Mrrobzriensis, and considered then to be 
worthy of generic distinction. 

In Preparis, it may he added, we also shot a small grey 
squirre] which is allied to if not identical with SY. Assamensis. 
These, with a monkey (17, cardonarius ?}, pigs, and probably rats 
and bats, constituted so far as we could ascertain the mammal 
fauna of the island. 

Preparis I should perhaps explain is the most northern of the 
Andaman group lying between Cape Negrais and the Cocos. 

Mr. Wallace has T observe included the Nicobar Islinds in 
the Malayan sub-region and the Andamans in the Indo-Chinese. 
This separation of the two groups is, I believe, fully justified by 
the facts. 

Some years ago when working at the avifauna of these islands 
(J.A.5.8., 1872, p. 274), while recognising the fact of a number 
of species being common to both groups, I could not resist a 
conviction as to the existence of a strong Malayan stamp upon 
the birds which are peculiar to the Nicobars. 

In conclusion Mr. Wallace’s magnificent work needs no praise 
from me; but as a field worker and observer I may perhaps 
venture here to offer my thanks for the valuable mine of infor- 
mation which it affords. V. BALL, 

Calcutta, September 28 Geological Survey of India 
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European Polygalas 


IN view of a monograph of the order Polygalacese which J 
have in preparation, may I make use of your columns to say that 
TI should be greatly obliged to any correspondents who can send 
me specimens of any of the less common European Ja/yyadas, 
especially P. extts, monspelisca, microphydla, saxatilis, Prestit, 
micwensts, flarescens, rosed, Sibirl-a, Supind, venulesa, anatolica, 
or any well-marked varieties, I shall be glad to offer in exchange 
specimens of some of the rarer British plants. 

6, Park Village, ast, Regent's ALFRED W, BENNETT 

Park, J.ondon, October 28 
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The Solidity of the Earth 


In his opening address to the Mathematical and Physical 
Section of the Britush Association, Sir William ‘Thomson 
affirmed ‘‘with almost perfect certainty, that, whatever may be 
the relative densities of rock, solid and melted, or at about the 
temperature of liquefaction, it is, I think, quite certain that cold 
solid rock is denser than hot melted rock ; and no possible degree 
of rigidity in the crust could prevent it from breaking in pieces 
and sinking wholly below the liquid lava,” and that ‘‘ this pro- 
cess must go on until the sunk portions of the crust build up 
from the bottom a sufficiently close-ribbed skeleton or frame, to 
allow fresh incrustations to remain bridging across the now small 
areas of lava, pools, or lakes” (Nature, vol. xiv. p. 429). 

This would doubrless be the cose if the material of the earth 
were chemically homogeneous or of equal specific gravity 
throughout, and if it were chemically inert in reference to is 
superficial or atmospheric surroundings, But such is not the case. 
All we know of the varih shows that it is composed of materials 
of varying specific gravities, and that the range of this variation 
exceeds that which is due to the difference between the theoreti- 
cal internal heat of the earth and its actual surface temperature. 

We know by direct experiment that these materials, when 
fused toyether, arrange themselves according to their specific 
gravities, with the slight modification due to their mutual diffust- 
bilities. If we take a mixture of the solid elements of which the 
earth, so far as we know it, is composed, fuse them, and leave 
them exposed to atmospheric action, what will occur ? 

The heavy metals will sink, the heaviest to the bottom, the 
lighter metals (/.¢. those we call the metals of the earths, because 
they form the basis of the earth’s crast) will rise along with 
the silicon, &c., to the sarface ; these and the silicon will oxidise 
and combine, forming silicates, and with a sufficient supply of 
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“reason to believe that this is the first specimen of a 
wild Capercailzie which has been shot in Northumberland 
in the memory of man,” 

Prabably the writer's glee was somewhat chilled by the 
appearance in the same paper of an indignant Jetter from 
the Karl of Ravensworth, stating that the bird was reared 
in his park at Eslington from eggs sent from the High- 
lands, in the hope of naturalising the species in our 
country ; the bird had strayed from its home. 

_All naturalists—and especially such as know this noble 
bird in its northern home—must hope that Lord Ravens- 
worth will not be discouraged by this mishap, nor by 
others like it, but that he will persevere in his experiment. 
Eslington Park is situated in the valley of the Aln, 
near the foot of the Cheviots. Perhaps this is not the 
best part of the country in which to rear the birds, as, 
although not devoid of timber, the woodland there is 
scarcely that most suited to the Capercailzie. Pine woods 
on rocky ground are probably the best. Not far from 
‘Eslington, and partly on the Ravensworth estates, there 
is a superb piece of woodland and crag. Thrunton Crags, 
and the adjoining crags of Callaly, are very little known 
except to those who live near them, for they are out of 
the usual tourists’ routes. But in all the county we do not 
know a district better worth a visit, nor one which so 
closely resembles the fir-clad mountain sides of southern 
Norway. The rocks are craggy sandstones, whilst those 
of Norway are mostly bosses of schists, and there is none 
of the water which gives such a charm to Norwegian 
scenery, but, in spite of these differences, the other resem- 
blances point out this as the Capercailzie’s fitting home. 

A wide area of high sandstone moorland stretches 
through Northumberland, attaining a height of over 
1,400 feet at Simonside, near Rothbury, and approaching 
y,000 feet in other places. This runs to the west of 
Alnwick, and thence north-west to Chillingham and away 
towards the Tweed. Another similar district branches 
from that of Simonside and spreads over a wide area 
around Harbottle, and between the Coquet and the Reed. 
Of the first-named range the crags of Thrunton and Callaly 
form conspicuous features. Only a small part of this range 
is wooded. It is much to be wished, for the sake of the 
springs and streams, that plantations were more numerous ; 
and for many reasons, artistic and others, we could wish 
the same. In such parts of these wild hills as fr planta- 
tions occur, the Capercailzie should do well; and, as 
eae increase, we might hope that the birds would 

ere finda permanent home. Besides the crags of Thrunton 
and Callaly we may note, as districts especially well suited 
to them, the fir woods of Harbottle; parts of the Duke of 

Northumberland’s extensive park at Alnwick; and the 
wild forest-like park at Chillingham, the home of the 
far-famed “wild cattle.” In years to come, when the plan- 
tations increase, Sir W. Armstrong’s grounds at Cragside, 
near Rothbury, will afford the birds a shelter. Here, 
amidst a profusion of sub-Alpine plants, the Capercailzie 
should be quite at home. W. TOPLEY 
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NEWTON ON FORCE 
ANY English mathematicians are in the habit not 





ons cata 





only of using the word “ force ” in a certain technical | 
of | to the conception of it. t 
Of | word does not prevent Newton using it in any one of its 


! special senses, and in particular very 


sense—briefly, as cause of change of motion—but 


regarding all other senses as loose and inaccurate. 
late years there has been an increasing tendency, largely | 


due to Sir W. Thomson and Prof. Tait, to return to the . 
methods of expressing dynamical principles used by , 
Newton ; so that at the present time his statement of the | 


Jaws of motion is adepted to the eaclusion of others 
which had usurped its place. This return to Newton hus 
led to a very prevalent notion that for all the statements 


of fundamental dynamical principles current in modern . 


English mathematical literature, we have his authority, 


and in particular for the above-mentioned restriction of conduct 


& 


the use of the word “force.” As the authority of Newton | worst of 
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seems to me¢ to be here claimed without warrant, and as 


Newton's conception of force cannot be without interest, 
I propose to examine as briefly as possible what this con. 
ception was, In doing so I shall assume that the English 
word “force "is the equivalent of Newton’s Latin word 
VES. : 

_ Newton commences the Principia with eight defini- 
tions, among which are definitions of the intrinsic . force 
of matter (vzs fusita or wis /nertie), impyessed force, and 
centripetal force ; he then proceeds to state and explain 
the laws of motion. From the chapters on the definitions 
and the laws of motion, we are able to infer with much 
probability the sense in which the word “force” is used. 
To show this it will only be necessary to translate a few 
extracts, 

* Def. IN — The intrinsic force of matter is its power of 
resistance, by which every body, as far as depends on itself, 
persists in its state either of rest or of uniform rectilinear 
motion,” 

“Def. Vi dat sinpressed force is an action exerted on 
a body towards changing its state either of rest or of uni- 
form rectilinear motion.” 

“Def. Vi—A centripetal force is one by which bodies are 
pulled, pushed, or in any way tend from all parts towards 
any point as a centre.” 

“Just as in cases of impact and rebound bodies are 
equipollent whose velocities are reciprocally as their 
intrinsic forces; so in moving mechanical instruments 
agents are equipollent, and mutually support each other 
by their contrary efforts, whose velocitics, estimated in 
the direction of the forces, are reciprocally as the forces,” 
(Scholium to the Laws of Motion.) In the latter part of 
this quotation the word “forces” is used in the sense of 
impressed forces as defined by Def. 1V. 

One more quotation must be made ; it is from Newton’s 
comment on Def. III.: ‘“—but a body exerts this force 
feds tnerti@| only while a change is being made in its 
state by another force impressed on it,” 

In the quotation from the Scholium, Newton is con- 
sidering two cases in which bodics are to be moved ; in 
one the power of resisting the motion arises from the 
intrinsic force of the body (or its w/s /rerdicc), in the other 
from the impressed force ; in cach case he secks a mea- 
sure of the effort required to move the bodics. Newton 
argues that, in the first case, this 1s to be measured by 
the intrinsic force and velocity conjointly, and in the 
second by the impressed force and {virtual} velocity con- 
jointly ; implying that, in the first casc, to give a body a 
certain velocity is equivalent to giving a body of twice 
its intrinsic force half that velocity ; and in the second 
casc-—to take an examiple--that to lift a body vertically 
at a certain rate is equivalent to lifting a body of twice 
its weight at half the rate. 

In this Scholium, in the case both of intrinsic force 
and of impressed force, the word “force” indicates some 
power of resistance to change of state; a general power 
due to the intrinsic force, and a special power due to the 
impressed force. And throughout it will be found that 
Newton's use of the word 7g dé: most ecucrad sense indi- 
cates a power of resistance, which professed mectaphysi- 
cians are not alone in attributing 10 matter as essential 
This most general sense of the 


frequently for za 
pressed force, where no confusion is likcly to arise ; but his 
language is very far from sanctioning the dictum that this 
is the sense and the on/y sense in which the word “ force” 
may be used, 

It is painful to reflect that Newton, great as he un: 
doubtedly was, does not seem to have been sufficiently 
advanced to doubt whether there is such a /héng as force, 
nor to have had a proper sense of the heinousness of hi 
in writing of accelerative force, motive force, and 
all— centrifugal force. P, T, MAIN 
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PRINCIPLES OF TIME-MEASURING APPA 
RATUS? 


IV. 


THE earliest watches were constructed, so far as the 
escapement and balance were concerned, upon ex- 
actly the same plan as the clock from Dover Castle, and 
in this condition they must have perpetually remained 
(useless as time-measurers), but for the invention of the 
balance-spring (sometimes called the. pendulum-spring, 
on account of the uniformity it imparts) by Dr. Hooke. 

This spring bears the same relation to the balance 
which gravity does to the pendulum. Everybody, I 
presume, knows the form it usually takes in watches ; 
and in chronometers it is coiled up around an imagi- 
nary cylinder. This spring (as in the case of the pen- 
dulum) absorbs the energy of the impulse, and when 
the balance has reached the limit of its swing, redelivers 
to it all it has received, A watch is regulated by shorten- 
ing or lengthening the balance-spring, which makes it 
more or less rigid. 

Watches and chronometers vary their time to a 
much greater extent upon any change of temperature 
than clocks do. For instance, if we regulate a chro- 
nometer without any compensating arrangement, with 
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a balance-spring of steel, to go right at a temperature 


of 32 deg., when we raise the temperature to 100 deg, it will 
lose 6 minutes 2§ seconds a day, whereas a clock with an 
ordinary steel rod pendulum would barely lose 20 seconds 
for the same change. This preat difference is owing to 
the alteration in elasticity of the balance-spring (the effect 


really being the same as if, with reference to the pendu- | 


lum, we could reduce the force of gravity). 

Different materials arc in this respect differently 
affected, Whereas a chronometer with a spring of steel 
will lose 6 minutes 25 seconds a day for 68 deg, rise in 
temperature, one with a gold spring would lose 8 minutes 
4 seconds; a palladium spring would lose 2 minutes 
31 seconds ; a glass? spring would lose Jo seconds. Oa 
account of the large amount of comp:nsation required, 
quite a different plan has to be employed to that made 
use of in clocks, 

Suppose ] take two thin strips of brass and steel, and 
fasten them rigidly together (the best plan is to pour the 
melted. brass upon the steel), what will happen when there 
is any change of temperature? Imagine the temperature 
to rise, both expand, but the brass more than the steel, 
and how it manages this, being rigidly fastened to it, is 

by Mr. H, Dent Gardner, at the Loan Collection, South 


ded from vol, xiv. p. 575: 
84 the invention of the late Fredk. Dent. 
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by bending round the steel into a curve, of which #f (the 
rass) is upon the outside. 

_ Fig. 19 represents the first form of compensation applied 
to watches, CAJ1s our compound bar (the stcel, shaded 
black, being nearest the spiral), the extremity of which 
carries two pins applied to.the balance-spring as the ordi- 
nary regulator. 

When the tempcrature rises the brass expands and 
bends round the steel, shortening the balance-spring, and 
thus compensating for its loss of elasticity due to the rise 
in temperature. The reverse action takes place when the 
temperature falis. 

The plan adopted now-a-days is the compensation- 
balance (see Fig. 20). The rims, R,Rq, are formed of two 
strips of brass and steel, the brass being upon the out- 
side. When the temperature rises, the brass expands 
more, and bends in the rims, carrying the weights w 
tuvards the axis of motion a sufficient distance to com- 
peisatc for the loss of time due to the loss of the spring’s 
elasticity. 

As you sce, the action of the compensation may be 
readily increased by shifting the weights nearer to the 
ends of the rims. 

Where a chronometer ts exposed to very wide ranges of 
temperature, there is another error (called the secondary 


a ee 









cana Ferma (0 1 CR eel ee 

"aT RCN rh ite a CONTI ea) Ff aay ; ' os 

! hy aii iat iil Mu Me ARs oo te, : 

; 4 qi aU ry ar . ‘i ai 

\ ye bt itgtet 2 ue am qt ‘f 
‘ht - nil ‘ iis wi, Jer, a . ~1 oe 


’ 
= ‘ enannrine om 
An ncahaienane ee anal 





| error) introduced. If, for example, we take a chronom:ter 
with such a balance as just described, and so adjust the 
compensation-weizhts that it shall go right at atemperature 
of 66 deg. and 32 deg., we shail find that when we expose 
the chronometer to a temperature of too dey. it will lose 
about four seconds a day ; and w2 cannot correct it, for 
if we advance the compensation-weights alonz the rims 
to increase their action in the heat, we shall also increase 
it ia the cold, and then the chronometer will lose in that 
‘direction. The best we could do would be so ty adjust 
| the weights as to make the chronometer lose two seconds 
| a day in the heat, and two seconds a day in the cola. 
| The cause of this error is that the time of the swing of 
a balance depends not directly upon the distance of its 
; weights from the axis of matioi, but upon the square of 
' that distance ; and it therefore requires a greater amount 
of motion inwards to produce the same elfcct as any given 
motion outwards, 
The following is one of the plins adopted for the cor- 
rection of this error (see Fig. 21) :-- 
FB i$ a flat bar composed of brass and steel fastened 
together, the brass being beneath. LI. are two loors 
algo formed of brass and steel, the brass being inside. 
The compensation weights, WW, are mounted upoi 
B2 
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ce rods, RR, fastened upright upon the extremities of the 
oops. 

When the temperature rises, the flat bar bends upwards, 
and tilts in the leops and the weights at their extremities, 
But at the same time the loops open a little, and as they 
are pointed towards the axis of motion, A A, advance the 
compensation weights a little further in upon their own 
account. Thus the action of the main bar is increased 
in the heat. In the cold, the main bar bends downwards, 
and tilts out the weights, but in this case the loops close, 
and as they are now pointed away from the axis of 
motion, by doing so, Jrvuzgz dack the weights a little. Thus 
the action of the balance is reduced in the cold. The 
secondary error is in this manner corrected. 

Balance-springs have this very important property, that 
you are able to tsochronise them, that is, s0 adjust them 
that the balance shall perform Jong and short arcs of 
vibration in the same time. The rule for doing this is 
simple, though exceedingly difficult of execution upon 
account of the minuteness of the operation; if the chro- 
nometer gains in the short vibrations, you shorten the 
spring, and if it gains in the long vibrations, you lenythen 
it. The best plan is to leave it gaining a trifle in the 
short vibrations, for the reason I pointed out to you when 
discussing the circular error in pendulums. A chrono- 
meter gaining 3 or 4 seconds a day in the short vibrations 
will also be compensated against changes in atmospheric 
pressure. 

The best watches are always timed in positions. There 
is of course much more friction when the pivots are roll- 
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ing upon their sides than when turning upon their ends ; 
gaining in the short vibrations tends to correct variation 
due to this. In general, timing in positions is a work 
of the very greatest difficulty, and perfect accuracy can 
only be obtained when the balance-spring weight of the 
balance and mainspring are in exact adjustment. 

A very curious property sometimes exhibited by chro- 
nomoters is to gain upon their rates, that is to say, if the 
average daily rate of the chronometer were during the 
first month 1 second a day fast, during the second it 
would be 14 seconds, and during the third month 2 
seconds. 

This arises from the balance-spring having been left at 
too high a temper after hardening. On the other hand, 
if the temper were left too low the chronometer would 
lose upon its rate. Glass springs exhibit the tendency to 
gain upon their rates to a remarkable degree. 


Watch Escapements. 


It would never do to have watch balances vibrating so 
small an arc as clock pendulums; the least we can do with 
is 200°, that is, roo times as much. If you will remember 
the various clock escapements described, you will see 
that not one of them is suitable to fulfil such conditions, 
and something quite different had to be devised. 

The form most generally employed is Mudge’s detached 
lever, which is more in favour to-day than it ever was. 
PP are the pallets (see Fig. 22) mounted along with a 
lever, LL, upon a spindle, S, During the greater part of 
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the swing of the balance, the lever and pallets are lying 
against either of the banking pins,B B. There is a notch 
N, in the lever and a pin, I, to correspond upon the 
disc, R, which moves around along with the balance in 
the direction shown by the arrow. By-and-by the pin 
upon the disc will catch the notch in the lever and 
unlock the escape-wheel, a tooth of which is now bein 

held against the dead face, 1), of the pallet ; the tooth wi 

immediately slide along the slant, and deliver its im. 
pulse, which will be transmitted to the balance through 
the connection of the pin and disc R. The lever whilst 
resting against either of the banking pins is held in rosi- 
tion by a little “draw” upon the dead faces of the pallets, 
that is, they are slanted back{so that the pressure of 
the wheel teeth thrusts them away from it. There is 
also a safety disc, 0, underneath the unlocking one, and a 
safety tongue in the lever, which, in the event of the watch 
getting a shake prevents its falling over to the opposite 
side of the balance-spindle to that where the unlocking 
pin is then situated. 

People are continually “improving” this escapement, 
generally by making some slight alteration in the pins, 
but the broad principle and details always remain the 
sainc, as | have described them to you. 

Another form of escapement very much used in foreign 
watches is the horizontal, invented by the same Graham 
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already referred to ; but as it does not possess qualifica- 
tions for accurate time measurement, I shall not describe it. 

Our last escapement is that universally employed in chro- 
nometers (see Fig. 23) ; its original conception is apparently 
due to Arnold, though it was modified and greatly improved 
by Earnshaw. SS is the escape-whecl, which is now being 
held by the detent, D. R,Rz are two discs, the smaller 
being situated in the plane of the detent, and the larger 
in the plane of the escape-wheel; both of them move 
upon the same spindle with the balance. The balance is 
now turning in the direction of the arrow; by-and-by the 
finger, Pa, upon the smaller roller will come round and lift 
away the detent, and the wheel will be free. The tooth, 
T, will then drop upon the impulse pallet, P,, and deliver 
impulse to the balance. Meanwhile, the finger, P,, gets 


| clear of the detent, which it allows to fall just in time’ to 


reccive the succeeding tooth of the escape-wheel. 

The balance now passes on to the limit of its excursion, 
and returns ; but in returning the finger does not interfere 
with the detent for the detent, p, is actually too short to 
reach it. Just now the finger really unlocked the detent by 
means of the little spring, Y Y, which is fastened some dis- 
tance down the detent, the little spring being supported 
by the horn or extremity of the detent; but when the 
finger returns, it merely lifts out the spring, as there is 
upon this side no horn. or extremity to support it. 


i bya hook or detent. 
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Distribution of Time by Electricity—Chronographs. 

To those acquainted with the difficulties in the way of 
communicating a uniform impulse to the pendulum 
through the medium of a train of wheel-work, it has, 
always been a favourite idea directly to maintain the 
swing of the pendulum by means of an electric current, 
but, unfortunately, the thing has not hitherto proved 
feasible ; apparently it must be taken for granted that 
the action of an electric current cannot be constantly 
maintained, ! 

But although electricity is of little service for keeping 
clocks going, it has been very successfully employed in 
controlling them. Itis, of course, very much more econc- 
mical to have inferior clocks than good ones, and what is 
done in this case is to use one good clock for the purpose 
of controlling a quantity of bad ones, The nature of the 
apparatus is in general this; our first good clock and all 
the others are placed in the circuit of a galvanic battery, 
and what our first good clock does is to close the circuit 
and transmit a current at every beat of its pendulum. 
The passage of an electric current around a coil of copper 
wire (as you no doubt know) converts it for so long as it 
passes into a magnet, and this current so transmitted by 
the clock is employed for such a purpose, and the magnets 
so formed are constructed to operate upon the pendulums 
of the controlled clocks and accelerate them if they are 
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lagging, or resist them if tuey should be moving too 
uickly, 
’ Electricity is also employed for the purpose of cor- 
recting the time of aclock, say onceaday. In this case 
the clock which is to be corrected is kept at a slight gain- 
ing rate. Upon the axis of its escape-wheel is a little 
finger which revolves with it. Atatew seconds before, 
say 1 o’clock, the controlling clock, by the transmission of 
a current, brings dewn an arm in front of the finger and 
stops the controlled clock for just so many seconds as it 
is in advance of the controlling clock ; at 1 o’clock the 
arm is raised again, and the controlled and controlling 
clock start off approximately together. 

Such a controlling clock as is used to transmit a cur- 


_rent, say once a day, is also employed for the purpose of 
dropping time-balls and discharging guns. 


The time- 
ball itself is generally composed of wicker-work covered 
with canvas, and is wound up by hand to its position a few 
minutes before the transmission of the current, and held 
Upon the arrival of the current the 


‘detent (by what arrangement it is unnecessary to describe) 


‘ throu 
‘hot. 
heavy work to 


4 
1 
t 
t 


is withdrawn, and the time-ball falls, 


To discharge a time-gun, the current usually passes 
ha very fine platinum wire, which it makes red- 
oth with time-balls and guns, and wherever it has 

Perron the current from the clock is 
employed to close another and much more power- 
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ful circuit, the latter being that which operates upon the 
mechanism. 

Instruments employed for the purpose of registering 
the passage of short intervals of time are called chrono- 
graphs, These in the main consist of a cylinder covered 
around with paper revolving at a uniform rate. The 
rotation of those employed in observatories is generally 
controlled by what is called a conical pendulum, that is, a 
pendulum swinging round in the surface of a cone, Such 
pendulums are much more sensitive to any slight change in 
the pressure of the clock-train than ordinary oscillating pen- 
dulums, and require to be controlled by special apparatus. 
The pendulum used at Greenwich is so contrived, that 
when it cndeavours to move faster (in doing so, of course 
swinging out further) it dips little spades into an annular 
trough of glycerine, and its velocity by this means is 
checked. 

The operation of the apparatus is the following :—A 
pin upon the pendulum of the normal sidereal clock 
presses two weak springs together at every vibration, and 
so transmits a current. This current, by making an 
electro-magnet, brings down a striker upon the paper of 
the revolving cylinder. By an arrangement similar toa 
screw-cutting lathe, the frame carrying this striker just 
as the cylinder rotates, travels alongside of it, and the 
clock-beats are consequently indicated upon the cylinder 
in the form of a spiral of successive pricks. The mecha- 
nism attached to the clock is arranged so as to pass no 
current at the termination of each minute (the sixtieth 
second), and consequently a blank is left upon the cylin- 
der, by which anybody can tell when the minute hap- 
pened, Upon the same frame alongside the first striker 
is a second, which can be brought down by the observer 
at any one of the instruments, by touching a button at his 
s'de, His observation is consequently registered upon 
the barrel alongside the clock-beat, and you have no diffi- 
culty in determining its precise time of occurrence to the 
tenth or one-hundredth of a second. 

Similar instruments are employed for determining the 
velocity of projectiles, but in these the cylinder travels 
at a much higher velocity, and other means of controlling 
it are made use of. 


LHE ARCTIC EXPEDITION 
T will of course be some time ere all the results ob- 
tained by the Expedition which has just returned 
from its year’s sojourn on the edge of the ice-blocked 
Polar Sea can be presented to the public. Enough, how- 
ever, is known to lead us to believe that abundant addi- 
tions of the highest importance to our knowledge of the 
physics and natural history of the Arctic Regions have 
been made; and meantime we are able to exhibit in a 
map the main additions which have been made to Arctic 
geography. 

The Adert and Discovery, under Captains {res and’ 
Stephenson, left England in May, 1875. (ro uovn was’ 
left on July 15, and all seems to have gone well ail July 
30, when, after leaving Port Foulke, the ic. wa mei off 
Cape Sabine, 78° 41’ N., from which point the shins hact. 
a constant struggle with the pack to the nerth cad of. 
Robeson Channel. So close was the ice that ee 
occasion the water channel by which the ships advanced 
very soon closed behind them, rendering it as difficult to 
return as to preceed north, On August 25, after many 
hairbreadth escapes, a well-sheltered harbour was reached 
on the west side of Hall’s Basin, north of Lady Franklin 
Sound, in Jat. 81° 44 N. Here the Drscevery was se- 
cured for the winter, a few miles north of Volaris Bay, 
which was in sight on the opposite side of the channel. 

The Aéert, pushing onward, rounded the north-east 
point of “ Grant Land,” but instead of finding a con- 
tinuous coast-line leading 100 miles further towards the 
north, as everyone had expected, found herself on the 
border of what was evidently a very extensive sea, with 
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impenetrable ice on every side. No harbour being ob- 
tainable, the ship was secured as far north as possible, 
inside a sheltering barrier of grounded ice, close to the 
land, and there she passed the winter; during her stay of 
eleven months no navigable channel of water permitting 
further advance to the northward ever presented itself, 
We believe that had an accident not happened to the 
screw of the Alert she would have endeavoured to push 
still further north ; but the current round the corner of 
the land was so great she could not make headway. It 
was fortunate that the accident happened, for had 
she gone much further she would probably have got 
so jammed in the frightful ice-masses that it would have 
been impossible to get her out again. In lieu of finding 
an “open Polar sea,” the ice was of most unusual age 
and thickness, resembling in a marked degree, both in 
appearance and formation, low floating icebergs rather 
than ordinary salt-water ice. It has now been termed 
the “Sea of Ancient Ice”-——the Palzocrystic Sea ; 
and a stranded mass of ice broken away from an 
ice-floe has been named a floe-berg. Whereas ordinary 
ice is usually from 2 fect to 10 feet in thickness, that in 
the Polar Sea, in consequence of having so few outlets 
by which to escape to the southward in any appreciable 
quantity, gradually increases in age and thickness until it 
measures from 80 feet to 120 feet, floating with its surface 
at the lowest part 15 feet above the water-line. In some 
places the ice is spoken of as reaching a thickness of from 
150 to 200 feet, and the gencral impression among the 
officers of the expedition seems to have been that the ice 
of this “ Palxocrystic Sea” is the accumulation of many 
ycars, if not of centurics, that the sca is never free of it 
and never open, and that progress to the, Pole through it 
or over it is impossible with our present resources. It is 
interesting to note that the Aurora Borealis was not dis- 
tinct in these latitudes, the latitude being supposed to be 
too high ; this is consistent with the observations of the 
Polaris expedition, Dr. Bessels rarely finding the colours 
brilliant enough to give a spectrum, 

When it was seen that further advance with the ships 
was impossible, all the energies of officers and men 
were directed to sledge-work. Sledge-parties were 
sent out northward, eastward, and westward, depots 
having becn established at intervals in the two former 
directions last autumn ready for the parties to be sent 
out during the spring of this year. 

Although the two ships were only seventy miles from 
each other, it was impossible for any communication to pass 

between them till last March, when a party from the AZert 
succeeded in reaching the Discovery and relieving those 
on board the latter of any doubt as to the fate of their 
fellows. Owing to the high latitude of both ships the 
winter was unusually long and dark, the sun havin: been 
absent 142 days, and the cold was more intense than had 
ever been experienced by any previous expedition. All 
the old and a few new expedients were resorted to to 
rclieve the unimaginable monotony of such a position, 

_and apparently with great success, ‘The lowest tempera- 
ture observed was 104° below freezing, Fahr., at least 
20° below the minimum observed by the /’v/aris expedi- 
tion, and the mean temperature for thirteen consecutive 
days was 91” of frost ; the mercury was frozen forty-seven 

_days during the winter. 

As soon as the sun appeared in the spring of this year 
active préparations were made for sledge-exploration, and 
by the beginning of April each ship was left with only 
half-a-dozen officers and men whose duties kept them on 
ooard, After that date sledges were continually arriving 
vand departing, carrying forward provisions t> be placed 
fin depdt, ready for the return of the advanced parties, — 
- Capt. Stephenson, besides looking after his own divi- 
seion, visited the /ert, and also made two trips across 
‘Hall's ‘Basin to Greenland, and Capt. Nares started off 
like the rest, with Capt, Feilden, naturalist to the Expedi- 
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tion, immediately all the provision depdts were complete 
along the line of route, and the safety of the travellers 
insured. When at Polaris Bay Capt. Stephenson hoisted 
the American ensign and fired a salute as a brass tablet, 
which he and Capt. Nares had prepared in England, was 
fixed on Hall’s grave. The plate bore the following 
inscription :—“ Sacred to the memory of Captain C. F. 
Hall, of the U.S. ship Polaris, who sacrificed his life in 
the advancement of science on November 8, 1871. This 
tablet has been erected by the British Polar Expedition 
of 1875, who, following in his footsteps, have profited by 
his experience.” 

A party, headed by Commander Markham and Lieut. 
Parr, made a most gallant and determined attempt to push 
northwards by means of sledges. They were absent 72 days 
from the ship; and on May 12 succeeded in planting the 
British flag in lat. 83° 20’ 26” N., within about 400 miles 
of the Pole. From this position there was no appearance 
of land to the northward, but, curiously enough, the depth 
of water was found to be only 70 fathoms, Owing to the 
extraordinary nature of the pressed-up ice, a roadway had 
to be formed by pickaxes for nearly half the distance 
travelled before any advance could be safely made, even 
with light loads; this rendered it always necessary to 
drag the sledge loads forward by instalments, and there- 
fore to journey over the same road several times. The 
advance was consequently very slow, and only averaged 
about 1} mile daily—in fact, much the same ratc attained 
by Sir Edward Parry in his somewhat similar attempt 
during the summer of 1827. Although the distance made 
good was only seventy-three miles from the ship, 276 
miles were travelled over to accomplish it. It is quite 
impossible for any body of men ever to excel the praise- 
worthy perseverance displayed by this gallant party in 
their arduous struggle over the roughest and most mono- 
tonous road imaginable. Their journey, considering the 
ever-recurring difficulties, has eclipsed all former ones. 

The result of their severe labour is held to prove the 
impracticability of travelling over the Polar Sea to 
any great distance from land, and also that Baron von 
Wrangell was perfectly correct in his expressed opinion 
that before the North Pole can be reached it 1s first 
necessary to discover a continuous coast linc leading 
towards it. 

In addition to the despatch of the northern travellers, 
the coast line to the westward of the /er?’s position was 
traced for a distance of 220 miles by a party under the 
command of Lieut. Aldrich ; the extreme position reached 
was in lat. 82° 10’ N., long. 86° 30’ W., the coast line 
being continuous from the Alert’s winter quarters. The 
most northern land, Cape Columbia, is in lat. 83° 7’ N., 
long. 70° 30° W. The coast of Greenland was explored 
by travelling parties from the éscovery, under the com- 
mand of Lieutenants Beaumont and Rawson ; they suc- 
ceeded in reaching a position in lat, 82° 18’ N., long. 
50° 40’ W., seventy miles north-east of Repulse Harbour. 
The land extended as far as lat. 82° 54’ N., long. 48° 33’ W,, 
but very misty weather prevented its character being 
determined with exactness. ‘The coast is much cut up 
into fjords and land was seen to the north-east, pro- 
bably reaching to 83°, Lieut. Archer, with a party 
from the Dzéscovery, explored Lady Franklin Sound, 
proving that it terminates at a distance of sixty-five miles 
from the mouth, with forty mountains and glacier-filled 
valleys to the westward. Lieut. Fuliord and Dr, Coppinger 
explored Petermann Fjord, finding 1t blocked up with a 
low glacier, which extends across from shore to shore. 
With the exception of Hayes Sound the coast line of 
Smith Sound has now been explored from north to south, 
President Land, marked in receat maps in about 84° N., 
is proved to have no existence, though Lieut. Aldrich, 
when engaged in pioneering the way for the main party, 
which was led by Commander Markham, advanced three 
miles beyond Sir Edward Parry's most northern position, 


14 


and, from a mountain 2,000 feet high, sighted land 
towards the west-north-west, extending to lat. $3° 7’. 
Ancient Eskimo remains were traced on the west side 
of Smith Sound up to lat. 81° 52’ N. From that position 
the wanderers had evidently crossed the channel! at its 
narrowest part to Greenland. The most diligent search 
was made further north, but no trace of them discovered. 

Six musk oxen were shot at the /er?’s winter quarters, 

and three half way between her position and that of the 
Discovery, while fifty-four were shot near Discovery Bay, 
The ermine was seen, and ow!s were found on the Green- 
land shore opposite the Discovery's quarters, the youn_ 
ones on their appearance being mostly devoured by wolves. 
The remaining items in the A/ert’s game list at her 
northern station show seven hares and ninety birds of 
different kinds, the latter shot only in July. The birds 
certainly do not migrate beyond Cape Joseph Henry, Jat. 
82° so’ N. Very few besides those accounted for by the 
sportsmen passed the A/er/. Very few seals were seen 
north of Cape Union, and no bears, dovekies, or looms, 
it is stated, ever reach the Polar Sea. Water animals 
were notably absent, and it is surmised that those that do 
visit the Arctic Sea come from the south. Among other 
birds visiting the country, but not advancing beyond the 
point mentioned, are the knots. Although no nests or 
eggs were found, the young in all stages of growth were 
obtained. Amongst the flora described by the parties 
from the A/eré, were the saxifrage, sorrel, and dwarf oak, 
and late in the summer a few poppies were met with. 

In the neighbourhood of the Discovery's winter quar- 
ters a seam of coal of good quality and readily worked, 
was discovered by Mr. Hart, naturalist; but, unfortu- 
nately, not before the present summer, otherwise it might 
have been of service during the winter, when the allow- 
ance of that article on board was necessarily kept as low 
as possible. Capt. Feilden obtained some fine fossil 
corals at the extreme northern hills. Very large collec- 
tions of natural history subjects have been made by the 
naturalists, assisted by one and all of the officers and 
crew. The dredge and trawl were used on several occa- 
sions with great success. The observations on the physics 
and meteorology of the Arctic Regions are likely to prove 
of the greatest value when published. It will be remem- 
bered that during the stay ot the Pe/aris in the north, the 
prevailing wind was from the north-east ; during the pre- 
sent expedition scarcely any easterly wind was noticed at 
all, the prevailing wind, like the prevailing current, coming 
from the west. 

All the Polaris’s cairns were visited. At the boat 
depdt in Newman’s Bay a box chronometer by Negus, 
New York, was found to be in perfect order after an ex- 

osure of four winters; it has since been keeping excel- 
ent time on board of the Discovery. Some wheat sent 
out in the Podaris in order to ascertain whether it would 
deteriorate when exposed to extreme cold, has been grown 
successfully under a glass shade by Dr. Belgrave Ninnis. 

A magnificent series of photographs has been brought 
home, a selection of which will no doubt be published, 
and afford some idea of the strange scenery to be seen in 
these inhospitable regions. 

Such is bre aenaey of the results obtained by this 
latest Arctic expedition, but at what expense of hard 
work and suffering it is difficult for those who read the 
narrative to realise. The labour which had to be under- 
gone would have been trying enough to perfeculy healthy 
men, but unfortunately the dreaded scourge of Arctic 
explorers, scurvy, broke out among them. No expe- 
dition could have been better provisioned, but in spite of 
every precaution all the sledge parties suffered most 
severely, | Notwithstanding this, every one worked deter- 
minedly and cheerfully. Only three seamen, however, 
died of scurvy, and.only one death was the result of frost- 
bite, that of Niels Christian Petersen, the interpreter of 
the’ expedition. | a 3 : = 
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The ice in the Polar Sea remained firm until ful 
20, when there was a movement, increasing with each 
tide. On the 31st the A/er/ succeeded in leaving her 
winter quarters, and, after many strugyles with the ice, 
joined company with the Discovery on August 12. Lady 
Franklin Hay remained closed until the 20th, when, a 
chance occurring, both ships were pushed into the ice, 
and succeeded in crossing. After this date the same kind 
of battle and slow progress took place daily between the 
Ships and the ice, as during the passage north every inch 
gained being of importance as the ice closed in the rear, 
As the season advanced, or rather slipped away, many 
were ‘the fluctuations in the social barometers as hopes 
and fears rose and fell, for it was not until September 9, 
the very last of the season, that the mouth of Hayes 
Sound was crossed, and the expedition again rejoiced in 
“ open water.” 

The Alert reached Valentia on the 27th ult., and both 
ships arrived at Queenstown on the 29th. On Monday | 
they left for Portsmouth, where they arrived on Wednes- 
day morning. “It goes without saying” that every- 
where officers and men have had the heartiest welcome, 
though no heartier than they deserve. 





OUR ASTRONOMICAL COLUMN 


# DoraAnt's.---This star, which was called a fifth magnitude 
by Lacaille at the end of 1751, and a sixth by Brisbane, was 
observed by Moesta from February, 1860, to January, 1861, of 
Som, or gm. only. Perhaps one of our southern readers will 
put upon record the actual magnitude of this star, the period of 
which, as Moesta remarked, would appear to be one of con- 
siderable length. YTosition for (877'0 in R.A. Sh. 5m. 528, 
N.P.D., 154° 58, 

SourTHERN Dous.e-Srars.~-(1) @ Centaurl.—-Measurcs of 
the angle of position and distance of this star, taken in the 
course of the ensuing year or two, will materially contribute 
towards defining within narrow limits the elements of the orbit. 
Even in Powell’s last orbit, which was founded upon measures 
to January, 1570, the peri-astron passage (1474°2) is certainly 
too early, though each successive calculation of elements from 
Jacob’s first has assigned a later date; it probably occurred in 


(2) 7 Eridani also deserves close attention from the astrometer 
in the other hemisphere. There must be a great change in 
anple since the epoch of the last-pubiished measures. The 
position (18770) is in R.A. th. 35m. 7s,, N.P.D, 146° 49’. 

THe INTRA-MERCURIAL PLANET QuvueEstton.—If in the 
peneral formula obtained by M. Leverrier, and piven in last 
week’s NATURL, we put 4 = — 1, the solution, which gives for 
the sidereal period as referred to the node 27'964 days semi-axis 
major o‘180, and synodical period 30°282 days, accords with 
Stark’s observation on October 9, 1819, one of the must definite 
upon record, besides representing, as well as the solution with 
& = 0, the five data upon which M. Leverrier has relied in 
deducing the formula. In this case we have— 

y == 285976 + 12°'8937247 — 10'S cos », 
Stark’s observation was published in his ‘* Meteorologisches 
Jahrbuch,” 1820, Under date, October 9, 1819, he says 
‘‘At the same time there appeared, at a distance of 12’ 28" 
from the southern limb of the sun, and 4’ 58" from the eastern 
limb, 2 black, well-defined nuclear spot, which was perfectly 
round and of the size of Mercury. At 4h. 37m. this nuclear 
spot was no longer present, and I found also later on the oth, as 
well as on the t2th, when the sun next came out, no trace of this 
spot.” The observation was probably made about 
Augsburg, which was one of Stark’s usual hours for ° 
the sun’s diskcorresponding to October 8, at 23h. 
wich time.’ : For thie time the above. formula gives » = 
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and the earth’s heliocentric longitude being 15°°3, the inferior | side, swarm-spores are generally found to collect at the 


conjunction of the assumed intra-Mercurial body with the sun 
would have occurred on the morning of Stark’s observation. 


Tur FourtH Comer or 1857. —The best determined period 
of revolution of a comet, exceeding in Jength the period of the 
comet which appears to be associated with the August stream 
of meteors, is that of the fourth comet of 1857, discovered by 
Prof, C. H. F. Peters at Albany, U.S., on July 18, by Dien, 
at Paris, on the 27th, and by Habicht at Gotha, and Donati at 
Florence on the 30th of the same month. It was observed with 
the great refractor at the observatory of Harvard College till 
October 21. These dates include an interval of from about one 
month before to two months after the perihelion passage, or an 
arcon the orbit of 145°. A very complete discussion of the 
observations was made by Dr. Axel Miller, whose masterly 
investigations relating to the moticn of Faye’s comet have led 
to such accurate prediction of its apparent track in the heavens 
at recent returns; the period he assigns is 234°7 years. A 
similarly rigorous calculation led Dr. Hans Lind to a revolution 
of 243°05 years, and there are ellipses of nearly the same Jength 
of period by other computers. 

If we examine the path of this comet through the planetary 
system we soon discover that it passes near to the orbit of Venus, 
Employing the elements of Axel Maller, a strict calculation 
shows that in heliocentric ecliptical lonpitude 24° 54’, the dis- 
tance between the two orbits is less than 0023 of the earth’s 
mean distance from the sun. It may therefore be reasonably 
concluded that it is to an actual near approach of the comet to 
Venus about this point that the present form of orbit is due. 
The comet’s perihelion distance is 0°747, the aphelion distance 
75°35: 
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BIOLOGICAL NOTES 


Pock- LyMpH.—The efficacy of pock-lymph has been attributed 
by several observers to the presence of small organisms of the 
nature of Micococcus. M. Hiller has recently studied this subject 
(Centralblatt fiir d. Aled, Wiss,), and from 6,840 separate inocula- 
tions, he finds that the degree of activity of the lymph and the 
proportion of micrococci present do not correspond ; on the 
one hand, the development of the organisms was often at its 
greatest when the action of the lymph was falling off, and on the 
other, ymph was often active, though no bacteria were per- 
ceptible in it, Fresh diluted lymph having been put in vertical 
tubes in a freezing mixture, and slowly thawed after freezing, the 
upper half gave on inoculation, 41°4 per cent. positive results, 
the lower half, 63°8 per cent. It appears from this that the 
poison is associated with the solid; constituents more than with 
the liquid. Boiled lymph was, without exception, inoperative. 
The addition of 1 to 4) per cent. carbolic acid merely weakened 
the contagiousness of pock-lymph, while addition of glycerine 
left it unaltered. Strong dilutions weakened the action, while 
condeneations exalted it; with evaporation, the percentage of 
favourable cases was increased about a half. In coagulated parts 
produced in the lymph, the active element was present in great 
quantity. Perfectly dried lymph is‘also active in high degree ; 
hence we thay infer that the communication of pox may occur 

"by means of the crust and scurf of pustules which are rubbed 
off and float in the air. Inoculation with the blood of persons 
‘that were successfully inoculated proved inoperative ; so also 
-were the fresh contents of the bladders, seven days after inocu- 
Nation. Tt is inferred that the cow-pox ferment is not contained 
‘dn the blood, or not in the active state ; and that very probably, 


also, the blood is not itself the seat of fermentation and repro- 
Muction of the poison, 


4 ALGOID Swarm-Sporzs.—Hf yestels of water containing al, 
. placed in a room where they are lighted only.on one 
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side turned towards the window, more rarely on the oppo- 
site side. If they are present in considerable number, they 
often become arranged in peculiar cloudy forms ; network, 
rays, tree-like branched figures, &c. The phenomenon has 
been frequently studied, and has been always regarded as an 
action of light, causing the living swarm-spores to move towards 
it or withdraw from it. After a long investigation of the pheno- 
mena, M, Sachs has come toa different conclusiun. He con- 
siders that these groupings of zoospores are not phenomena of 
life, inasmuch as quite a similar process is found to occur with 
emulsions of oil in alcohol diluted with water ; also that the light 
either does not at all participate in the action, or docs s0 on'y 
indirectly, for all the phenomena may be reproduced in dark- 
; ness. The accumulation of spores and the cloud-like figures are 
rather due to currents produced by differences of temperature in 
the water. M. Sachs’s experiments are described in “ora, 
1876, No. 16. 


DIsEASES GERMINATED IN IlosprTALs. —Several observers 
have remarked on the presence of globules of pus and mticros 
scopic alge in the airand on the walls of hospitals. Some 
interesting facts of this order have recently been communi- 
cated to the French Socidté de Biologie, by M. Nepveu of 
the laboratory of La Pitié. A square metre of the wall of a 
surgery-ward, having been washed, after two years without 
washing, the liquid pressed from the sponge (about 30 gr.) was 
examined immediately after. It was somewhat dark throughout 
and contained micrococcus in very great quantity (fifty to sixty in 
the field of the microscope), some micro-bacteria, asmall number 
of epithelial cells, a few globules of pus, some red globules, 
and lastly a few irregular dark masses and ovoid bodies of 
unknown nature. The experiment was made with all necessary 
precautions; the sponge employed was new, and carefully 
washed in water that was newly distilled. Facts like those 
referred to make it easy to comprehend how the germs of a large 
number ot diseases occur in the air of hospitals, and how the 
| Jatter may readily become centres of infection. The same con- 
| ditions, though in Jess degree, may sometimes be met with in 
private life. 


MARINE MosseEs.—M., Gisard Jatcly showed to an audience at 
the Congress of learned societies at the Sorbonne, specimens of 
marine mosses growing on a madrepore placed in an aquarium, 
since January, 1872. They produce every year, in spring, phe- 
nomena of fructification, consisting of urns of a superb nacreous 
colour, growing at the ends of beautiful green filaments, then be- 
coming detached and rising to the surface of the water. He cited 
the following fact as showing the vitality of certain marine plants. 
| On May 13, 1875, a parcel of alge which had been taken from 
an aquarium and dried several months in the sun, was placed in 
sea-water, and developed a magnificent green plant of ribbon 
form. In February and March, 1876, there were formed on the 
| border of the ribbon sparse filaments carrying rounded urns of 
| variegated colour, which became detached, and rose to the sur- 
face, giving rise to green plants, 


NoTEs FROM St. PETERsBURG.—At the last meeting, Oc- 
tober 18, of the Zoological Seation of the St. Petersburg Society 
of Naturalists, Prof. Wagner gave some information as to his 
recent researches made in the Solovetsky Bay of the White Sea. 
The special aim of them was to throw some light on the causes 
which determine the use in certain organisms, as for instance the 
hydroids, of two different modes of reproduction, sometimes by 
gemmation, and sometimes with the help of special organe, 
Without coming to any decided conclusions (the researches 
having to be continued) M. Wagner pointed out, as one possible’ 
cause of this difference, the influence of different nutrition which 
generally so greatly influences the repraductive functions. ‘M. 
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Cherniafisky, who has been many years engaged in the study of 
the fauna of the Black Sea, and now studies especially the in- 
fluence of the media on organic forms, reported upon his nume- 
rous collections of animals from various depths, and traced in 
them the slow variations which animals of the same species 
undergo at different depths, and the appearance of new species 
with the increase of depth; the labours of M. Cherniafisky 
promise to be of great interest when published in full, 


CoOLours OF ANIMALS,—At the last meeting of the St. 
Petersburg Entomologists’ Society, October 16, M. Porchin- 
sky reported upon some results on the exploration of a scientific 
party engaged last summer upon the exploration of the Caucasus. 
The southern limit of the region explored was the Steppe of 
Erivan, a plain covered with sand, with some patches of vari- 
ously coloured clays appearing in the low hills, A remarkable 
feature of the animal inhabitants of the Steppe, insects and 
reptiles, and especially of the lizards, is the most perfect coinci- 
dence of their colouring with the colouring of the Steppe. The 
same thing was observed also in the Steppe of Elizabethpol. 
Interesting collections of the fauna made by the party were 
produced at the meeting. 


NOTES 
Dr. CARL JELINEK, the eminent and accomplished meteo- 


rologist, died at Vienna on October 19, alter a protracted 
illness, 


Tue death is announced, on the 16th ult., of Dr. von 
Waltershausen, Professsor of Mineralogy and Geology at 
Gottingen, where he was born in 1809, While young he tra- 
velled much, especially in Sicily and Iceland, making large 
mineralogical collections, which he presented tu the university. 
He is apecially known for his researches in connection with 
volcanic phenomena, During his later years he was engaged in 
a large work on the topography and orography of Etna. 


Pror. H. J. S. Saitu’s valedictory address to the London 
Mathematical Society, on the 9th inst., will touch upon various 
points affecting the present state and prospects of pure mathe- 
matics. 


THE popular German poet and mineralogist, Prof. von 
Kobell, has just celebrated, in Munich, the fiftieth anniversary 
of the day on which he was appointed extraordinary professor 
of mineralogy in that city, 


—— 


Dr. RonTcaN has been appointed extraordinary Professor of 
Physics in Strasburg University. 

Dr, CARPENTER, F.R,S., Secretary to the Gilchrist trust, has, 
for the special benefit of the Primary Teachers of the Metro- 
polis, arranged for a course of lectures to be given by Dr. 
Richardson, F.B.S., pt St. Thomas Charterhouse Schools, on 
Human Physiology, and its application to daily life. The course 
will be opened on Friday, November 3, by Dr. Carpenter, 
delivering an address«on a Sound Mind in a Sound Body. 


—WinwuiaAM CLarKe MILer, B.A, Lond., vice-principal of 
‘Huddersfield College, has been elected Registrar af the General 
Medical Council of Education in the place of Dr. Erasmus 
Ilawkins, resigned. The new Registrar has been long known 
as an able mathematician. 

Iv is stated by the Afedical Press and Circular that tne Gold- 
smith’s Company has voted a sim of 1,000/, to the Chemical 
Society to aid in the formation of the fund to be devoted to the 
promotion of original research in the science of chemistry. 


M. WADDINGTON, the intelligent, Minister of Public Instruc- 
tion in France, has come to a most liberal decision on behalf of 
the Paris Observatory. According to the standing financial rules 
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used in France, ne adjudicator of works executed. in the public 
interest is entitled to be paid except when his task has been 
completed and received. As an exception, M. Leverrler is 
authorised to pay in advance to the opticians and philosophical, 
instrument makers a sum amounting to one-third of the total 
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instrument, which has been so 2 
delayed by the red-tapeism of the Finance Department, is alinost 
finished, and observations will very shortly be inaugurated in the 
new pavillion which has been built on an improved sclieme for 
its reception. | 


M. F&tt, the glass-worker of Paris, hag just finished the cast- 


ing of the crown-glass lens for the great Vienna refractor, The 
diameter is 28 inches and the weight 112 pounds. It will be 


sent immediately to Mr, Howard Grubb, of Dablin, who already 
possesses the flint Jens, 


TH course of lectures at the Sorbonne for candidates for the 
dence and pupils of the Normal Schools was opened a few days 
since. In former years the lecturers were confined to merely 
elementary subjects relating to mechanics, classics, astronomy, 
differential and integral calculus. Hut this year M. Bonnet lees 
tures on the recent discoveries in high peometry, and M, Puiseux 
on a subject which has been largely discussed by men of science 
in England, the figure that the earth must have taken owing to 
its fluidity. 

WITH exception of the schools of Paris, which rank among 
the first in the world, most of the faculties of sciences and /eéres 
in France (says M. Grad in Za Mature) have only five pro- 
fessors, Now there were a hundred and thirty-five at the 
University of Berlin, seventy at the University of Konigsberg, 
against Uiree hundred and forty-eight in all the faculties of the 
fifteen academical visions of France in 1870. ‘The faculty of 
sciences and that of 4¢fecs of Strasbury, more favoured than 
others, had then thirteen professors, against thirty-six in the 
faculty of philosophy and sciences of the present University. 
The University at present has a total of ciglity professors 
buted among the five faculties of thealogy, law, medicine, philo- 
sophy, and natural and mathematical sciences. This year 
Prussia devotes to the maintenance of its nine utniversitics 
6,577,397 marks, of which 4,820,S41 marks are furnished from 
the State Treasury. With regard to population, the expenditure 
per head of inhabitants is 0°7o fr. in Alsace-Lorraine, o-12 fr, 
in France, 0°33 fr. in Prussia. 


A COMMITTEE appointed by the Russian Government at the 
St. Petersburg Medical Academy to investigate various proposed 
antiseptics and disinfectants, have arrived at the following con- 
clusions: ~—1. Carbolic acid is the must efficient means against 
the development of ammoniacal gas, putrescence, and develup- 
ment of lower organisms in organic matter under decomposition, 
and it is therefore the best antiseptic. 2. Vitriol, salts of zinc, 
and charcoal, are the best means for deodoriing matter under 
putrefaction, 3. The powders of Prof. Kiuary, besides the pro- 
perties they share in common with other carbolic disinfectants, 
deserve attention because of ihe isolated state of phenol in them 
and their contents of quick-lime, which absorbs moisiure— the 


| principal condition of cach kind of putrefaction—-as also tome 


part of the gases, 6, Chloride of lime and permanganate of pot- 
ash quickly destroys the lowcr organisms in putnd liquids. 7. 
The disinfectants certainly retard the putrid: processes in organic 
bodies, but their influence is only temporary, #5 a means of puti- 
: air in dwellings thelr influence is very small if not . 
ntl, “hecause of the very small degree of concentration of thelr 
ingredients that can be used without injuring the health of: in- 
habilants. 9. For uninhabited buildings, the best ticinfestontes 
are nitrous acid and chigring, Tae 
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REF! RRING to our recent correspondence on ‘‘Antedated pellets of snow. The latter he shows falls in all Jatitudes 
Books,” a correspondent calls attention to another evil practice , and at all heights; while hail is mainly confined to middlg, 


that has of Jate years crept into the publishing trade, namely, 
that of publishing ‘books without any date at all. Our corre- 
spondent mentions two firms that sin extensively in this respect ; 
but there are several others, especially in what is known as the 
é* number trade,” who of malice prepense publish undated books, 


: 
| 
| 


| the case of Europe. 


latitudes, In high latitudey and iy tropical. valjeys, hail is *, 
a rare phenomenon. Prof, Fritz brirgs ‘togelWép. for com-— 
parison observations on the subject made in various ‘@twarters of 
the globe, the statistics being, as might be hese in 
The following are some of his conclusions 


Such books are generally of small literary or scien‘ific value, , from these data:—He infers that hail occurs whenever the 
but circulate among a class who are generally unable to test | moisture of the atmosphere is precipitated in very great quantity 


their valve. Of course the purpose of issuing undated books is : 


evident ; works half a century old may be palmed off on the 
unknowing as the genuine product of the current year. 


‘We understand that Dr. A. Wojeikoff, of St. Petersburg, has 
arrived at Singapore from Batavia on his way to Japan, on what 
may be truly characterised as 2 meteorological tour, at his own 
expense, over the whole civilised world. The tour was begun 
upwards of seven years ago, when the greater part of Europe 
was visited, and after a return to and brief residence in Russia, 
was again resumed through the United States, extending as far 
as Manitoba, and thehce southwards through South America, 
and onwards to the East India Islands. Those whoa have had 
the pleasure of meeting him know that this tour means a large 
amount of meteorological work, in the prosecution of which he 
has made prolonged sojourns in different regions with the view 
of familiarising himself practically with their meteorology and 
with the steps which have been taken towards its investigation. 
The training which this able meteorologist is giving himself well 
deserves our warmest commendation. 


As being somewhat analogous to the above, it may he notified 
that Dr. Hamberg, meteorological assistant to Prof. H. Hilde- 
brandsson, of Upsal University, is at present engaged on a year’s 
tour through Europe for the purpose of familiarising himself 
with the systems of meteorological research pursued in different 
countries, funds for the purpose having been provided by the 
Upsal University. This is real professional education, and 
deserves to be carried out more extensively and in a more 
Catholic spirit than has yet been done by our British Uni- 
versities, 


WE have received from Prof. Dove the Monattiche Atitel fir 
Druck, Temperatur, Feuchligheit, und Niederschlage und Jurplagise 
IWarmemittd for 1875. In addition to the usual meteoro- 
logical results, this admirable annual serial gives the five-day 
means of temperature for the year and their departure from 
the means of the twenty years ending 1867, and the same for ten 
Austrian, thirteen Swiss, and twenty-four Italian stations, thus 
presenting in a clear manner the temperature conditions of Ger- 
many, and their relations to those of immediately surrounding 
regions during 1875, The results of the observations made at 
the Forest-stations of Bavaria and additional rain returns are 
also given, together with a most valuable résumd of the monthly 
amounts of rainfall observed at all stations in Germany during 
the past five years, and monthly and annual averages of rainfall 
calculated from all the past observations at each place as are 
available. The latitude, longitude, and height of the Austrian, 
Swiss, and Italian stations are stated, and we very earnestly hope 
that, with next issue, Prof, Dove will be able to give the data 
for his stations in Germany, the want of which is fell to bea 
serious omission in nearly all discussions of German meteo- 
rology. 

Ina paper in this month's’ Petermann’s Afitheilungrn Prof, 
H. Fritz treats of the Geographical Distribution of Hail, He 
refers to onr comparative ignorance of the origin and peculiarities 
of the appearance of hail, of the want of [long series of observa. 
tions on the sttbject, and in those that do exist of the frequent 
confounding of hail and graupel—the ‘balls of true hail having 
“aa dey structure, whereas the balls of graupel are only small 


~ 


as rain or snow, and that hail phenomena correspond to the 
amount of this excess of precipitation. With increase in latitude 
and in height the fall of graupel increases-and that of hail decreases, 
while hailstones of large size are most frequent towards the 
equator. But since in the low lands of the tropics hail is Jittle 
known, the regions of the most frequent and especially most 
destructive hailstorms belong to the middle latitudes, while in 
high and low latitudes hail-falls of large stones are exceptional. 
It appears then that no region in which an excessive rainfall 
occurs is secure against hailstorms, if only the height of fall is 
sufficient to allow of the formation of hail. In high latitudes 
and in high table-lands the vertical distances to the atmospheric 
strata with temperature below zero are smal), and therefore 
more snow and praupel will fall than hail, while in middie and low 
latitudes this distance, especially in summer, is great enough to 
allow of the formation of large hailstones. North and south of 
the zone of calms the hail-fall becomes more frequent 
reaches its maximum between 40° and 60” of Iatitude. The ' 
currents of the atmosphere and the formation of the land-masses 
have also an influence on the distribution of hail. A satisfactory 
solution of the hail question can, however, only be obtained by 
complete series of observations, the details for each station being 
given separately, and the distinction between true hail and 
graupel being attended to. 


Tue German Society for Arctic Exploration (Bremen) has 
just heard from Drs, Finsch and Brehm. They speak of the most 
difficult part of their journey from the Ob to the Kara Sca 
through a hitherto quite unknown region, which they performed 
partly in boat, partly by reindeer, and partly on fovt, over the 
Tundras. The knowledge obtained by the expedition in this 
region is an important contribution to the geography of West 
Siberia, The collections with reference to the ethnology of the 
Samoyeds and Ostiaks are especially valuable, as also the 
specimens of birds and fishes. The travellers expected to be» 
home by the heginning of this month, 


Prov. JAMES ORTON, of Vassar College, U.S., has nearly 
completed his preparations for the exploration of the river Beni, 


| & little known tributary of the Madeira River, the largest affluent 


of the Amazon. Prof. Orton sums up the special objects of the 
survey as follows : 1. To solve some of the must interesting and 
important geographical problems of the day. 2. To search for 
the traces of the ancient military roads, probably built by the 
Inca Yupanqui when he invaded that region, 3. To open up 
the trade of the eastern slope of the Andes with the United 
States, In Prof. Orton's opinion, the search for the source of 
the Nile, while of not greater interest than that of the Beni, is of 
very much less commercial value. 


IN ‘a paper on “ The Climate Controversy,” published in the 
two Inst numbers of the Geological Magazine, Mr. Searles V. 
Wood, jun., discusses the possible cause of the latest changes of 
climate experienced by the earth. ‘Lhe aim of Mr. Wood is 
Jess to advocate some special solution of the question than to 
insist on the difficulties which beset all the theories hitherto 
offered as a solution, and which are (1) a decrease in the original 
heat of our planet ; (2) changes in the obliquity of the ecliptic ; 
(3) the combined effect of the precession of the equinoxes and of 
the excentricity of the carth's orbit ; (4) changes in distribution 
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of land and water; (5) changes in the position of the earth's 
axis ; (6) a variation in the amount of heat radiated by the sun; 
and (7) various temperatures of those regions of space through 
which the solar system has moved. Discussing each of them, 
Mr. Wood deals at greater length with the theory advocated by 
Mr. Croll, arriving at the conclusion that, although the influence 
of geographical conditions and currents is a powerful agent in 
modifying climate, nevertheless the cause of the Glacial period 
must have been a cosmical one; that the cold of this period 
seems to have fallen upon the earth while its axis was in its 
present position ; and that nothing has yet been found to raise a 
doubt as to the glaciation of the northern and southern hemi- 
spheres having been synchronous. Mr. Wood inclines to admit 
that it is to the sixth suggested cause, a diminution in the heat 
emitted by the sun, that the probabilities incline. The discus- 
sion of the geological facts connected with the latest changes of 
climate is the main attraction of the paper of Mr. Woed. 


Capt. ALLEN Younc’s Arctic ship Pandora is back again, 
all well. It will be remembered Capt. Young went out to 
endeavour to communicate with the Arctic expedition, which he 
met on its road home. 


Two shocks of earthquake were felt at Irkutsk and its ncigh- 
bourhood, on August 31 at ro P.M., and on September 4 at 
1.30 A.M, Both extended over a Jarge region, and the last was 
rather strong at Irkutsk. 


Two earthquakes are reported as having occurred in Germany 
on October 14, the one near Kehl at 11 4.M., and the other at 
Schopfheim between 8.30 and 9 p.M. The former extended over 
Strasburg, Keb], Kork, Auerheim, Zierolshofen, Leutesheim, 
Linz, Diersheim, Rhein-Bischofsheim ; the direction was appa- 
rently in a south-west-north-east direction. There were three or 
four shocks lasting about four seconds. The other earthquake 
was to the north of Schopfheim, at Neuenweg and Gresgen, and 
was of shorter duration than the former; the direction was 
apparently north-south, 


Tue African explorer, Eduard Mohr, writes to Dr, Nach- 
tigal, under date August 28, of bis arrival at St. Paul de Loanda. 
Within eight days he was to proceed to Malange, on the eastern 
limit of Angola, which he was to make his base of operations for 
an exploring journey to the northern interior. 


In the Geological Section of the Ielve.iz Society of Sciences, 
besides many interesting smaller communications, the following 
larger contributions to geological science were made :—The 
results of a thorough exploration of the earlier geological his- 
tory of the Black Forest and of the Vosges, by Prof. Sand- 
berger; the results of explorations in the Argovian Jura, by 
Prof. Muhlberg ; the results of explorations by M. Mcesch in 
the Bernese Alps, accomp:nied by a map of the mass of the 
Faulborn and of its neighbourhood; a map on the scale of 
1:250,000 of the glacial deposits of Switzerland, with full par- 
ticulars as to the former extension of glaciers, their depths, 
slopes, &c., made by Prof, Favre ; and a very detailed map, on 
a scale of 1:5,000, of the glacier of the Rhone, with all its 
moraines, moulins, crevices, &c., constructed by M. Gosset, at 
the charge of the Swiss Alpine Club. 


Ar the same meeting Prof. Sandberger presented his work 
‘‘Land- und Siisswasser-Conchylien der Vorwelt.” The terres- 
trial and fresh-water molluscs are described here in these geolo- 
gical suceession, beginning from the oldest formations. Being 
very abundant in the Tertiary deposits, they have, as is known, 
much contributed to settle the classification of these deposits. 


At the conversasione of the Chester Society of Natural 
Science held last month, Mr. Cross exhibited some specimens of 
Penvva ymtundifolia which bad been grown in Mr. Siddall’s 
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fern case, and which presented characters differing greatly iro 
those of the typical plant:* The axis had doapased phen 
and bore a number of alternate leaves, quite green, with aborted 
tentacles, and several of them showing buds produced on the 
mid-rib, Some of the old leaves of the original plants placed 
in the case for preservation also exhibited the phenomenon last 
named. - ! 


We have received from Dr. C. A, MacMunn an account of 
the method he proposes for measuring and} comparing different 
spectra with the spectrum microscope. In order to overcome 
the difficulties due to the difference in the dispersion of different 
prisms, he proposes to look upon the distance between the 
Fraunhofer lines 8 and as equal to 100, and to express the 
position of all bands in relation to this scale. We, however, 
think that it is very desirable not to multiply the already too 
numerous arbitrary scales of this kind, and would strongly 
advise him and all others who are studying this subject, to ex- 
press their results in terms of wave lengths, since, as Mr, Sorby 
has argued, that system alone has a true physical basis. 





Tue Bethnal Green Museum is becoming just now a great 
centre of attraction to the multitudes from the numerous interest- 
ing collections illustrative of art and science now deposited 
together. ‘The former speak to the eye for themselves, although 
the Secretary of the Department has taken care to provide admir- 
able historical and descriptive cheap catalogues, But the scientific 
and industrial collections require more carefully prepared aids for 
study, and these are now being furnished hy the Department in 
illustrated manuals, published at a cheap price, written by 
eminent authors, and on these no expense has been spared to 
make them thoroughly practical and useful treatises upon the 
subjects on which they treat. Messrs. Chapman and Hall, we 
are informed will publish immediately for the Council of Edu. 
cation and Department of Science, three of these works— 
‘‘Food, its Chemical Constituents and Uses,” by Mr. A. W, 
Chunt, F.C.S., Professor at the Koyal Agricultural Colle,«, 
Cirencester ; ‘‘ Economic Entomology,” by Mr. Andrew Mur- 
ray, F.L.S., and “ Animal Products, their Preparation, Com- 
merce, and Uses,” by Mr. P. 1. Simmonds, 


Tux additions to the Zoological Society’s Gardens during the 
past week include a Cape Ilyrax (Hyrax capenses) from South 
Africa, presented by Mr. J. M. Thornton ; an Ocelot (Fe/is par- 
dalis) from Honduras, presented by Mr. II. Fielding ; two 
Norwegian Lemmings (Lemus norvegicus) {rom Norway, pre- 
sented by Mr. W. Duppa Crotch ; a Common Hangnest (dcéeru; 
vulgaris) from South America, presen’ed by Mr, J. T. Levett ; 
an African Cobra (ada haze) from South Africa, presented by 
the Rev. G, LL. R, Fisk ; a Vervet Monkey (Cercopithecus Inland] 
from South Africa, deposited ; two Indian Cobras (Maia tripu 
dians) from India, received in exchange ; a Meriin (//ypotriorchi 
esalon), European, purchased, 
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SEXUAL SELECTION IN RELATION TO 
MONKEYS 


N the discussion on Sexual Selection in my ‘Descent o! 
Man,” no case interested and perplexed me so much as the 
brightly-coloured hinder ends and eleva parts of certain mon. 
keys. As these parts are more brightly coloured in one sex thar 
the other, and as they become more brilliant during the season o 
Jove, 1 concluded that the colours had been gained as a sexua 
attraction. I was well aware that I thus laid myself open te 
ridicule ; though in fact it is not more surprising that a monkey 
should display his bright-red hinder end than that a peacock 
should display bis magnificent tail, Ihad, however, at tha! 
time no evidence of monkeys exhibiting this part of their badie: 
during their courtship; and such display in the case of bird 
affords the best evidence that the ortiaments of the males are 0 
service to them by attracting or exciting the females. I have lateh; 
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read an article by Joh. von Fischer, of Gotha, published be Oe 


“ ‘ Mi ‘- eats ¥ * " 
Loclopische Garten, April, which is well worthy of study by any 


. otions ; : 
under various em sject, and which shows that the author is 


ted in the subj ney , 
ms pitty ee aaate observer. In this article there is an account 


aviour of a young male mandrill when he first beheld 

tare a looking-glass, and it is added, that after a time he 

turned round and presented his red_ hinder end to the glass. 

Accordingly 1 wrote to Herr J. von Fischer to ask what he sup- 

posed was the meaning of this strange action, and he has sent 

me two long letters full of new and curious details, which will, 

I hope, be hereafter published. He says that he was himself at 
first perplexed by the above action, and was thus led carefully 
to observe several individuals of various other species of mon- 
keys, which he has long kept in his house. Ie finds that not 
only the mandrill (Cynocephalus mormon) but the drill (C. lettco- 
phous) and three other kinds of baboons (C. Aamadryas, sphinx, 
and abouin), also Cynofithecus niger, and Macacus rhesus and 
stemestrinus, turn this eh of their bodies, which in all these 
species is more or less brightly coloured, to him when they are 
pleased, and to other persons as a sort of greeting. He took 
pains to cure a Afucacus rhesus, which he had kept for five years, 
of this indecorous habit, and at last succeeded. These monkeys 
are particularly apt to act in this manner, grinning at the same 
time, when first introduced to a new monkey, but often also to 
their o'd monkey ‘friends ; and after this mutual display they 
begin to play together, The young mandrill ceased spon- 
taucously after a time to act in this manner towards his master, 
von Fischer, but continued to do so towards persons who were 
strangers and tonew monkeys. A young Cyuopithecus niger 
never acted, excepting on one occasion, in this way towards his 
master, but freyuently towards strangers, and continues to do so 
up to the prasent time. From these facts von Fischer concludes 
that the monkeys which behaved in this manner before a look- 
ing-glass (viz., the mandrill, drill, Cysopithecus niger, Afacacus 
shesus, and nemustrinus) acted as if their reflection were a new ac- 
quaintance. The mandril] and drill, which have their hinder ends 
especially ornamented, display iteven whilst quite young, more 
frequently and more ostentatiously than do the other kinds, 
Next in order comes Cynocephalus hamadryas, whilst the other 
species act in this manner seldomer, The individuals, however, 
of the same species, vary in this respect, and some which were 
very shy never displayed their hinder ends. It deserves especial 
attention that von Fischer has never seen any species purposcly 
exhibit the hinder part of its body, if not at all coloured. 
This remark applies to many individuals of Afacacus cynomolgus 
and Cercocebus radiatus (which is closely allied to AZ rhesus), to 
three species of Cercopithecus and several American monkeys. 
The habit of turning the hinder ends as a greeting to an old 
friend or new acquaintance, which seems to us so odd, is not 
really more so than the habits of many savages, for instance that 
of rubbing their bellies with their hands, or rubbing noses to- 
gether, The habit with the mandrill and drill seems to be 
instinctive or inherited, as it was followed by very young 
animals; but it is modified ‘or guided, like so many other 
instincts, by observation, for von Fischer says that they take 
pains to make their display fully, and if made before tio 
hei they turn to him who scems to pay the most atten- 

ion. 

With respect to the origin of the habit, von Fischer remarks 
that his monkeys like to have their naked hinder ends patted or 
stroked, and that they then grunt with pleasure. They often 
also turn this part of their boclies to other monkeys to have bits 
of dirt picked off, and so no doubt it would be with respect to 
thorns, But the habit with adult animals is connected to a 
sertain extent with sexual feelings, for von Fischer watched 
through a glass door a female Cynopithecus niger, and she 
during several days, “umdrehte und dem Minnchen mit gure 
gelnden _Tonen die stark geréthete Sitzfliiche zeigte, was ich 
tiiber nie an diesem Thier bemerkt hatte. Beim Anblick dieses 
Gegenstandes erregte sich das Minnchen sichtlich, denn ¢s 
polterte heftig an den Stiben, ebenfalls gurgelnde Laute aus- 
sottend. As all the monkeys which have the hinder parts 
of their bodies more or Jess bright coloured live, accord- 
ing to von Fischer, in open rocky places, he thinke that these 
corours serve to render one sex conspicuous at a distance 
to the other; but as monkeys are such gregarious animals, J 
should have thought that there was no need for the sexes to 
peagenite each other at a distance. It seems to me more pro- 
ae that the bright cglours, whether on the face or hinder end, 

. % @8 in the mandrill, on both, serve as a sexual ornament and 
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attraction. Anyhow, as we now know that monkeys have the 
habit of turning their hinder ends towards other monkeys, it 
ceases to be at all surprising that it should have been this part of 
their bodies which has been more or less decorated. The fact 
that it is only the monkeys thus characterised which, as far as 
at present known, act in this manner as a greeting towards other 
monkeys, renders it doubtful whether the habit was first acquired 
from some independert cause, and that afterwards the parts in 
question were coloured as a sexual ornament ; or whether the 
colouring and the habit of turning round were first acquired 
throvgh variation and sexual selection, and that afterwards the 
habit was retained as a sign of pleasure or asa greeting, through 
the principle of inherited as.oziatioa. This principle apparently 
comes into play on many occasions: thus it Is generally admitted 
that the songs of birds serve mainly as an attraction during the 
season of love, and that the /rés, or great congregations of the 
black grouse, are connected with their courtship ; but the habit 
of singing has been retained by some birds when they feel happy, 
for instance by the common robin, and the habit of congregating 
bas been retained by the black grouse, during other seasons of 
the year. 
I beg leave to refer to one other point in relation to sexual 
selection. It has been objected that this form of selection, as 
far as the ornaments of the males are concerned, implies that all 
the females within the same district must possess and exercise 
exactly the same taste. It should, however, be observed in the 
first place, that although the range of variation of a species may 
be very large, itis by no means indefinite. I have elsewhere 
given a good instance of this fact in the pigeon, of which there 
are at least a hundred varieties differing widely in their colours, 
and at least a score of varieties of the fowl differing in the same 
manner; but the range of colour in these two species is 
extremely distinct. Therefore the females of natural species 
cannot have an unlimited scope for their taste. In the second 
place, I presume that no supporter of the principle of sexual 
selection believes that the females select particular points of 
beauty in the males; they are merely excited or attracted in a 
greater degree by one male than by another, and this seems often 
to depend, especially with birds, on brilliant colouring. Even 
ruan, excepting perhaps an artist, does not analyse the slight 
differences in the features of the woman whom he may admire, 
on which her beauty depends. The male mandrill has not only 
the hinder end of his body, but his face gorgeously coloured 
and marked with oblique ridges, a yellow beard, and other orna- 
ments. We may iufer from what we see of the variation of 
animals under domestication, that the above several ornaments 
of the mandrill were gradually acquired by one individual vary- 
ing a little in one way, and another individual in another way. 
The males which were the handsomest or the most attractive in 
any manner to the females would pair oftenest, and would Jeave 
rather more offspring than other males. The offspring of the 
former, although variously intercrossed, would either inherit the 
peculiarities of their fathers, or transmit an increased tendency 
to vary in the same manner. Consequently the whole body of 
males inhabiting the same country, would tend from the effects 
of constant intercrossing to become modified almost uniformly, 
bunt sometimes a little more in one character and sometimes in 
another, though at an extremely slow rate ; all ultimately being 
thus rendered more attractive to the females. The process is 
like that which I have called unconscious selection by man, and 
of which I have given several instances, In one country the 
inhabitants value a fleet or light dog or horse, and in another 
country a heavier and more powerful one ; in neither country is 
there any selection of the individual animals with lighter or 
stronger bodies and limhs ; nevertheless after a considerable lapse 
of time the individuals are found to have been modified in the 
desired manner almost uniformly, though differently in each 
country. In two absolutely distinct countries inhabited by the 
same species, the individuals of which can never during long 
ages have intermigrated and intercrossed, and where, moreover, 
the variations will probably not have been identically the same, 
sexual selection might cause the males to differ. Nor does the 
belief appear to me altogether fanciful that two sets of females, 
surrounded by a very different environment, would be apt to 
acquire somewhat different tastes with respect to form, sound, 
or colour. However this may be, I have given in my “ Descent 
of Man" instances of closely-allied birds inhabiting distinct 
countries, of which the young and the females cannot be distin- 
pen whilat the adult males differ considerably, and this may 


attributed with much probability to the action of sexual selec- 
CHARLES DARWIN 
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SCIENTIFIC SERIALS 


Tur Bulletin del Academiz Impdriale des Sciences de St. Pélers 
bourg, t. xxii, No. 1, contains the following papers of scientific 
interest :—On the absurption of carbonic acid by sulphuric acid 
and its mixtures with water, by J. Setschenow. —-On tartronamic 
acid, by N. Menschutkin.—On ethyl- and me.hylsaccinimid, 
by the same.—-On the geological age of the North-Caucasian 
Jura coal sandstones, and on natural saltpetre occurring in the 
same in the valley of Kuban, by El. Abich.—QOa diethyl-methyl- 
acelic acid, a new isomeric variety of cenanthylic acid, by M. 
E. Idanow.-—~On the formation of buds in Aiguisefum, by Prof. 
A. Famintzin.—Observations made at the astrunomical observa- 
tory of the Academie des Sciences de St. Petersbourg, by A. 
Sawitch. 

Journal de Physique, September.—M. André here investigates 
the subject of diffraction in optical instruments and its influence 
ot astronomical observations, Le shows that the diameter of 
Venus and Mercury during transit must always be less than in 
ordinary conditions of observation, and less by day than by nigh’, 
with an instrument of the same apecture ; alsy that it is less, the 
smaller the aperture of the instrument, the variation being equal 
to the difference of constants of instrumental dilfraction of the 
instruments employed.—It is known that sulphur affects two 
incompatible crystalline forms, the right octahedron with rectan- 
gular base, and the symmetrical oblique prism. M. Gernez 
specifies the circumstances in which they are produced without 
intervention of any solvent.—M. Lgoroff vives a description, with 
figure, of his differential electro-actinometer, an instrument for 
determining the co-efficients of absurption of ultra-violet rays by 
different substances. —M. Lecog de Buishaulran describes the 
physical properties of gallium. Jxfer alia, even a few degrees 
under its puint of fusion + 29°°5, itis hard and remarkably tena- 
cious for a metal so fusible ; it can be cut, however, with a knife, 
It crystallises with great facility. The spectrum vot by passing 
the spark in a saline solution, hastw violet lines, the brighter with 
wave length 417°0, the other 4o3'1. In gas flame the former 
is hardly observable. The density is 4°7 ; the equivalent, not yet 
quite fixed, seems to be near the number deduced from the posi- 
tion of gallium between jodium and aluminium. 

Sitzunesberihte der naturuissensch. Gesellsch. [sis in Dresden, 
July to ‘December, 1875.—In this number will be found an 
interesting account of the Auckland Islands, by M. Elermann 
Krone, of the German Transit Expedition, The copper-bearing 
strata of Lake Superior, a potato exhibition at Altenburg, in 
October, Dr. Dohrn's zooloyical station at Naples, and an in- 
stance of lightuing with a clear sky, are among other subjects 
treated ; there are also a few archavlogical papers. 
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SOCIETIES AND ACADEMIES 
PARIS 

Academy of Sciences, October 23.—Vice-Admiral Paris in 
the chair.—The following papers were read :-—TVhcorems relating 
to systems of three segments forming a constant length, by M. 
Chasles,—Kemarks on a critique of Dr. Boud on the theory of 
trombes, by M. Faye, The gyration of the base of a trombe is 
generally too rapid to be | eisageal ; but on reaching the ground 
or the sea, a quantity of dust or of water-droplets is raised by 
the escaping air, and passes obliquely before the trombe, with a 
perceptible slow movement. The spectator may by mistake 
attribute this motion to the trombe itself, and conclude that the 
trombe pumps the water (¢g.) up to the clouds. The trombe’s 
motion is really a descending gyratory one.—(Qn the order of 
appearance of the first vessels in the aerial organs of Anagallis 
arvensis, by M. ‘Trécul,——Report to the Academy on the works 
of M. Francis Gamier, naval lieutenant. M. Garnier died 
about three years ago. His travels in China have had 
important results, ‘The Minister of Public Instruction, on the 
recommendation of the Academy, bes appointed an annual 
pension of 1,200 francs to be given to his widow.—Note on 
electric efflaves, by M. Boillot. To obtain the dark cfllaves 
the conducting tubes for the electricity should be sufficiently 
apart to prevent any phosphorescent glow in the darkness, M. 
Boillot describes some modifications of his apparatus.—On 
determination of the depth of the sea by means of the batho- 
meter, and without use of a sounding line, by Dr. C. W. 
Siemens.—On the industrial applicatioos of phosphuret of 
copper and phosphorised bronze, by MM, de Ruolz, Montchal, 
and De Fontenay. Of two presented to the Academy, 
one made with phosphuret of copper in proportion of ¢gy gave 
nnvnde munh ennanine it acnteness. intensity. and timbre, to those 


NATURE 


Nov. 2, 1876 


of the other bell, which was of an ordinary bronze (78 copper, 22 
tin). Its composition was also more homogeneous, By reducing 
the proportion of phosphorus to a few thousandths, red copper 
may be cast in sand without its physical properties being sen- 
sibly altered as regards industrial ) 
the proportion of 47 of phosphorus, sustains friction well, 
and can be indefinitely recast without appreciable loss indus- 
trially,-On‘the cure of hypertrophic elongation of the neck of 
the uterus by igneous utero-vaginal myotomy, by M. Abeille. — 
Oa the industrial preparation of nitro-glycerine, by MM. Boutm 

and Faucher. (This note was in a sealed packet, deposited in 
August, 1872.) In the ordinary manufacture the reaction liberates 
much heat, which tends to decompose the nitro-glycerine formed, 
The authors first make sulpho-glyceric acid treating ylycerine at 
30° with three times its weight of sulphuric acid at 66°; and 
sulpho-nitric acid by mixing equal weights of sulphuric acid at 
66° and nitric acid at 48’. Then these two acids are united, 
giving a mixture like this: glycerine, 100; nitric acid, 280 ; sul- 
phuric acid, 600. The rise af temperature is then limited to 10° 
orrs%. ,The reaction is finished in about twenty-four hours. 
‘The nitro-glycerine forms in a distinct layer above the acids, 
from which it can be separated by decantation.—Report on ex- 
periments made, in several communes of Charente, with a view 
to destruction of phylloxera, by M. Boutin. To succeed well 
with sulpho-carbonate of potassium, alone or with water, or with 
coal-tarred sulphur carbonate, the operations should be done in 
Octaber, November, or even December (if not too cold), then 
again from March till the end of May.—On a general proposi- 
tion of the theory of conics, by M. Halphen.—On the effects of 
eddies observed in water-courses, by A . Bouguet de la Grye. 
If there be poured into a glass vessel first a dense liquid like 
aniline, then water, then oil, and the upper liquids be put 
in rotation with paddies, a central depression forms at the 
surface of the oil ; a cone of the liquid descends in the centre, 
while a protuberance of niline rses from the bottom. A 
similar action of the eddies in rivers accounts for the raising and 
removal of sand, and the form assumed by the river's bed. 
And the movement of liquid threads in a river-bend may be com- 
pared to that in the vessel, taking as centre the successive points 
of the convex bank, and as border the concave part. There are 
vortices with horizontal axes also. The author thinks that by 
suitable dams, &c., the evs view of the wa'er might be utilised 
for deepening the channel.—On the laws of vibratory motion of 
tuuing-forks, by M. Mercadicr. The duration of the period of vibra- 
tory motion .ncreases urdiminishes with the amplitude. This varia- 
tion, even for considerable amplitudes of 1 cm., is very small, and 
extends only to the toucth ngure, [fa certain limit, which may 
be fixed at 4mm., be not exceeded, the duration of the period 
may be reparded as constant.—QOn the electrical apparatus of the 
torpedo, by M. Rouget. A histological description 
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FUNGUS DISEASE OF INDIA 
The Fungus Disease of India: a Report of Observations. 


PLT ili nessgenleh wenoates 








By F. R. Lewis, M.B., and D. D. Cunningham, M.B. : 


(Calcutta: Government Printing Office, 1875.) 


Few questions are more perplexing than the relations 
of fungi to different diseases to which the animal 


world is subject. On the one hand the most exaggerated 
and ill-founded theories have been put forth, which have 
tended to cause the most senseless alarm, while on the 
other hand their agency has been altogether denied, or if 
at all allowed, restricted to subjects already in a depressed: 
s ae of health, and therefore as merely availing themselves 
of a tieting nidus fur thetic devclopment. The truth pro- 
bably lies between the two extremes, and if the analogy of 
the vegetable kingdom be allowed to have -ny weight, itis 


difficult, after what we know of the propagation of the | 


'potato-murrain by means of z‘ospores in perfectly 


: their growth, or whether they may induce disease in these ! 


' of greater importance. 
that a gangrenous state of wounds may arise from the | 
access of fungoid germs from the air, and that proper 


healthy individuals, to deny the possibility of infec- 
tion without a previous morbid statc. The advoc tes, 
indeed, of these views, at once cut off all argument 
by the assertion that the potato-plant, by reason of 
long propagation by means of tubers, has become 
essentially unhealthy, but the samc might be asserted 


as indeed is the case with that to which silkworms 
fall victims, by reason of inoculation with the spores of 
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scattered over rice paste. It should seem, however, that 
there is same doubt about this as our authors deny that the 


== | Chionyphe ' has ever been raised from the black fungus. 


It is at least certain that all attempts of our authors to raise 
it from the Sclerotioid mass have failed, and it is supposed 
that the Chionyphe was an accidental growth from mace- 
rated specimens of fragments of either the black or pink 
form of the disease. It is doubtful whether any great 
weight can be laid on the pink colour. Nothing is more 
common inthis country than for pink spots to occur on 
paste or decaying fungi, and these pink gelatinous specks 
are capable of propagation, as is also the case with the 
bright blue specks which occur in similar situations, as I 


“have myself proved, and of which I, preserve specimens. 


The so-called blood-rain belongsto the same category. Un- 
fortunately it has not yet been proved that these bodies are 
capable of development into higher forms. The real 
point is whether these sclerotioid bodies are really of a 
fungoid nature at all, a point which is worthy of mature 
consideration. 

And here our authors very properly call attention to 
the fungoid forms which appear in the myeline of Virchow. 
The observations are so important that it is well to give 
them textually :~-A development of myeline is especially 
prone to occur where portions of the fatty matter, roe- 
Ikke masses, &c , fieshly removed from an alcoholic prepa- 


' ration, are subjected to the action of liquor potassa. The 
of members of the animal kingdom subject to disease, | 


multifarious and highly complex forms of tubes, filaments, 
globules, and cysts, which may frequently be observed to 
become developed, shooting out and, as it were, growing 


Botrytis bassiana, The real point, however, is whethereven = from the globules and aggregations of fatty matter, are 
in unhealthy subjects, fungi merely find a proper nidus for , wonderful, and such that they could hardly be believed 
to owe their origin to any such process or material, were 
subjects, and no question in pathology can be conceived ' not their development distinctly traceable through all its 
It at least seems quite certain — stages, 

“ From the extremely organised nature of their appear: 
ance they are, as the accompanyjng figure will show, 
means to prevent their access, or to destroy their vitality, _ peculiarly liable to be mistaken for fungal growths, espe- 


, are effectual. 


roughly acquainted with the nature of that part of the , 


most formidable maladies to which the human frame is 
subject, and it demands very patient observation, as the 
authors have not only paid the greatest attention to 
questions of the kind, having had a special preparation 
for such investigations before entering upon their study, 
but, what is unfortunately of too great rarity amongst 
persons who have written on such subjects, are tho- 


vegetable kingdom which is called in question. 
It is not necessary here to describe the peculiar features 


"Of the disease, which would take us far beyond our limits, 
farther than to state that it appears under three different 
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forms, in one of which black sclerotioid bodies of various 
Sizes, from a grain of sand to a small walnut, excavate 
hollows in the bones, or are ejected with various sanious 
matters from the wounds, and it is to this form that the 


cially by those who are unused to the practical study of 
The work, therefore, which bears the title given above, | 
‘is of unusual interest, relating as it does to one of the | 


such bodies and to the various appearances presented by 
complex oily bodies, and it is necessary that very great 
caution should be exerciscd in the interpretations of such 
phenomena.” 

This is clearly of the utmost importance, and cannot 
be too thoughtfully considered. The calcospherites of 
Prof. Harting, the concretions of Mr, Raines, and the 
curious specimens of dentine exhibited at Norwich, in 
1868, so similar to cellular tissue as to deceive the most 
instructed who were not acquainted with their orgin, 


belong to the same class of bodies. . 


We are not surprise |, then, after these considerations, 
the futile attempts to raise the Chionyphe from the 
Sclerotioid bodies, and the mode of origin of the fungus 
in other cases, that our authors have arrived at the conclu- 
sion that the Fungus-foot of India is not due to any 
fungus growrh, 

The roe-like bodies which occur in the pale variety of 


observations have a special relation. In the article in the disease are shown to be fat in various modified forms ; 
the /wtedlectuad Observer, Nov, 1862, by the writer of this the pink particles were determined to be pigmented con- 
} notice, which was founded on observations communicated 
iby Dr. H. J. Carter, it is stated that the figure ¢,p. 256, 
prcpresents the natural state-of the red fungus, Chtonyphe 


Carri, springing from particles of the black fangus 
Vou, xv.—No. 267 | | 


cretions, while the black masses consist of degenerated 
tissues mixed to a greater or less extent with black pig- 


1 The gems Clioryphe, it should be'observed, does not grow on snow, 
bat on wheat, or other vegetables that have bees buried under snow, 
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ment and fyngoid filaments. These fungoid filaments | Much of this would be saved if inventors had a more? 
would not be coaxed by any treatment into the develop- accurate knowledge of the Patent Laws, and knew some- 
ment of fruit, and their naturé, therefore, must still remain thing of the principles upan which they are administered 
doubtful. | in the tribunals of the land, .Many a patent is taken out | 
_ Oar authors conclude that it is more reasonable to for an invention which is legally disqualified from being 
infer that localised spots im the tissues undergo a de- the subject-matter of a patent, and every day letters of i 
generative change into a substance peculiarly adapted patent are being granted for things which have been 
to the development of filamentous growths, the origin of invented and patented over and over again. They are, 
which, in situations where no spore could penetrate, must | never refused on this ground, and the mischief is not ; 
remain matter of perplexity. | discovered until the expenses of an action at law have! 
M. J. BERKELEY been incurred. | 
| Prof. Goodeve's work, though not a treatise on the. 
THE ADMINISTRATION OF PATENT LAWS | Law of Patents, gives to the reader a remarkably cléar | 
IN ENGLAND | Insight into that law and its administration, by enabling | 
; him to understand the reasons which must guide a court 


y avd tt i . . . ‘ tos 
Abstract of Reported Cases relating to Letters Patent for or jury in their decisions upon patent cases. 


Inventions. By T. M. Goodeve, M.A. Barrister-at- 


From the vast medle ase 
Law, and Lecturer on Applied Mechanics at the Royal RESIGY, OF Reported) “cases eeaiteres 


} 
i 
fe ; : | throughout the archives of the Courts, the author has 
School of Mines. (London: Henry Sweet, 1876.) | made a selection of abstracts chosen with great judg- 
HE subject of the Patent Laws of this country which | meot on account of the characteristic nature of the prin- | 
is Now upon its trial, is one which largely affects | ciples involved, and, by the omission of all matter | 
the interests of scientific men in almost every branch of | extrancous to those principles, has put forward the real 
research, for in a great majority of cases a patent is the points at issue im a very prominent and instructive | 
only channel through which the inventor of a good thing, manner, In eich case tne essential pleadings are given, | 
which may confer inestimable benefits upon mankind, has ' and the inventions are described as nearly as possible in | 
any chance of being remunerated, , the language of the specification. The claims are stated, - 
There is, at the present time, great diversity of opinion | with the evidence adduced in their support at the trial, ’ 
upon the question whether the Pa.ent Laws should exist at | and both the direction of the judge and the finding of | 
all or be abolished, and there is also a diversity o! opinion | the jury are given in a clear and condensed form, ; 
among men of science whether a scientific invention | Many of the cases quoted in Prof. Goodeve’s book | 
designed for scientific purposes ought to be patented, or | involve points of high scientific interest ; and, apart from 
freely given to the world. It is universally admitted, | its obvious value as a work of legal reference, it will be | 
however, that some mode of rewarding the individual | found to be a useful handbook to the inventor, and not 
whose ingenuity and perseverance have enabled him to | without some considerable interest to the general scien- 
| 
| 


i 


‘ 


discover a new invention ought to be in existence; but, | tific reader. Cc. W.C, 
until some better system than that of patents is esta- 
blished the laws must be dealt with as they are, With 
regard to purely scientific inventions it is impossible to 
draw a hard and fast line between those useful alone to 
science and others upon which large commercial indus- or to correspond with the writers of, rejected manuscripts. 
tries may be built. It often happens in the course of No notice is taken of anonymous communications.) 
scientific research that an idea is struck upon, which, | Suceava: Method at Sea 

while aiding the immediate inquiry, is at the same time 
the solution of some great commercial problem, out of 
which fortunes may be made. The history of the science 
of Chemistry alone abounds with innumerable instances 
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LETTERS TO THE EDITOR 


{The Editor does nat hold himself responsible for opinions expressed 
by his correspondents. Nather can he undertake to return, | 


' 
¢ 


IN Nature for August 24 you were pood 
review, in very favowravls terins, Sir William 








ought to share in benefits derived from what could not | seated tg ; Hae i 

tc discovery. ; : are based. ill you allow me, as one who took an active part 

sas iy : ae se ca aetd ood, because i t pro- | in preparing Sir W. Thomson’s book for publication, and who 

© prenctfie ot patents 1s B00; | has had a good deal of practical experience of his method, to 

vides that the reward of the inventor is regulated by and | endeavour to reply shorily to the criticisms of the Astronomer 
is proportionate to the utility of the thing iavented, andto Royal? 


: : ; ‘ are In publishing Sir G. B. Airy’s letter, Prof. Stokes appended a 
the amount of benefit derived from . Dy Sie commen £ note which. was really a complete answer to the objections 
and, at the same time, that reward is at the expense Of brought forward, and this was further enforced by remarks made 
that portion of the public who use the invention, and not, by Sir W. Thomson in a second communication to the Royal 
as’ in alternative schemes, at the cost of the public at Society (Prv-., June, 1871), As, however, the subject was but 


. =a : ein Pe ee briefly treated in these communications, and the Astronomer 
large. The carrying of that principle into practice, how- | Royal is own re 
ever, is beset withso many difficulties, and the adminis- i not pethaps be useless to go into the question in somewhat 
‘tration of the laws relating to it is so Very defective, that | greater detail, 


at mie 3 . m teaeas After stating the geometrical conditions under which the Sum.. 
a patent which is worth anything, can only b2 ma‘ntained aac tab, GF pale oe ch e ship’s position is obtained from a single 


at the cost of endless litigation, which often swamps all | observation. of altitude and time, the Astronomer Royal, poitits 
possible profits, and with a few excepsions lands the | ont the very obvious truth that the accuracy of the position of the 
inventor in a large sum out.of pocket, : line depends on the wccuracy with which Greenwich tite can be 


recently published book of tables ior facilitating Sumner’s Me- | 
i thod of navigation. Smce then you repulblshed an attack on 
5 : that method by the Astronomer Royal, which he made in the . 
of the truth of this, and assuredly the original inventor | form of a letter ta Prof. Stpkes, after Sie William Thomson had | 
communicated to the Royal Society the plan upon which his tables . 


’s letter bas been republished at his own request, it may. 


‘ 
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reckoned from the ship’s chronometers; that the Sumner line 
will have been drawn east or west of its true position according 
as the chronometer is slow or fast. Hethen adds:— 

** And the question now presents itself, which uncertainty 1s the 
greater—the uncertainty of lautude, which it 1s the real object 
of this problem to remedy? or the uncertainty of the chrono. 
metric longitude, which must be used in attempting to find the 
remedy? [ do not doubt the reply of every practical navigator, 
that the chronometric long tude is far more uncertain than the 
latitude ; and if it he so, the whole me-hod falls to the ground.” 

Now this passage can only mean tha’ Suaner's Method, while 
correcting one uncertainty which exists in the ordinary pian of 
working out rights, introduces another and a preater uncertainty, 
and so dues mure harm than good. Unless it means this, the 

vestion which uncertainty is the greater is completely beside 
the point. The statement, however, is wrong in both particu- 
lars, Sumner’s Method does not remoye uncertanty as to lati- 
tude, it onty limits and defines that uncertainty to the extent 
which the data allow, and it introduces po new uncertainty 
whatever. Iivery other method of working out an observation 
of altitude and chronometer time gives results which are uncer- 
tain as to longitude for just the same reason and to just the 
same extent as are th se given by Summer. 

The ordinary usage, for which Sir W. Thomson desires to sub- 
stitute Sumner’s Method, and with which he contrasts it) in 
showing the superiority of the Jatter, is to estimate, by dead- 
reckoning or otherwise, the latitude, and then to compound this 
information with that derivable trom the observation so as to 
obtain a knowledge of the longitude, and thus be able to say 
that the ship is at such and such a point. Now this operation ts 
mathematically equivalent to drawing separately the Sumner line 
for the observation, and an east and west Ine through the esti- 
mated) latitude, and then taking as the position of the ship the 
point in which these two lines meet, The result obtained 1s 
precisely the same in’ both cases, but the second plan has the 
great advantage that each piece of information js exhibited on 
the chart independently of the other, so that cither m y be made 
use of before the other 1s acquired. As Prof. Stokes says, ‘at is 
hard to suppose that the mere substitution of a graphical for a 
yurely numerical proves» could lead a navigator to furget that he 
is dependent upon his chrouometer. ” 

That Sumner’s Method supplies a means ot exhibi-ing 
for each observation “ preessely what that observation gues, 
nether more nur less” (to use Prof. Stokes’ words), is is chic 
though not its only claim to adoption, “The ordinary practice of 
havipators produces, indeed, results which have a greater show 
of precisi-n, but the show is fallacious, for the data are vot there 
to warrant it; in Prot, Lluxley’s forcible phrase, it i a grinding 
of wheat-flour from peascods, The questign in a word is this; 
Shall we preter the ordinary usage, which quie ly ignores two 
causes of uncer ainty, to a method which, while it necessity 
leaves one of these soll untouched, keeps the other constantly in 
view, and limits it as far as the case admite? oJ, A. EWING 


Sea Fisheries and the British Association 


Prov. Niwron has kindly sent me a copy of his address to 
the Bivloyre L Section of the British Assecivtion at their recent 
meeting at Glasgow. Tt contains much interesting mater, aud 
like the addresses dc livered by others to the same boey in former 
years, was ro doult listened to with the respect aue to the 
scientific altainments of the author, 

It is vith very great regret, therefore, that I feel it necessary 
to dispute the accuracy of some of Prof. Newton’s ideas, and to 
point out that my friend made a very important mistake when, 
towards the close of his address, he spoke of ‘the { ling off in 
our sea fisheries,” and of the Royal Commission of 1863, to which 
I Was secretary. having been appointed ‘to seek a remedy for 
It.” Tt was nor ascertained then that there was any falling off 
in our sea fisher«s, nor is such known to be the case at the 
present time. I say this advisedly, because Prof, Newton was 
evidently not speaking of unsuccessful fishing in any one year 
Owing to that fiequent cause of failure--bad weather—- but of a 
eh decrease in the supply of sea fish. The Royal Sea 

isheries Commission to which he 1efers, was appointed in 
1863, in consequence of the clamour of the line tishermen of 
Suncerland and of the adjacent coasts against the North Sra 
trawlers, who, it was alleged, were duing their best to ruin the , 
fisheries by the wholesale destruction of spawn and young fish: : 
but who, it appeared, after (ull inquiry had been made by the 
Commission, had committed the great crime of landing large 
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quantities of fish in the local markets, and of underselling the 
local fishermen, The object of the gentleman who represented 
the com) lain's of the Sunderland fishermen toParlament was spe- 
cially to inquire into the effec's of beam-traw] ing, and the Commis. 
sion when at work was popularly known asthe * Trawling Com- 
mission ;” but the Government, finding a yreat deal of interest 
taken in the fisheries generally, thonght ic desirable to extend 
the inquiry into the state of all the sea fisheries around the 
United Kingdom, and it consequently became the most com- 
prehensive investigation of the subject that had ever been made. 

The following were the points the Commissioners were in- 
structed to inquire into, as stated in the Commission :— 

“4. Whether the supply of fish from the sea fisheries is in- 
creasing, stationary, or diminishing. 

**2 Woether any of the methods of catching fish in use involves 
a wasteful destruction of fish or spawn, and, if so, whether it is 
probable that any legislative restriction upon such nethod of 
fishing would resul€ in an increa-e in the supply of fish. 

**3 Whether any existiny legislative restrictions operate in- 
juriously upon any of such fisheris.”” 

‘Lhe conclusion arrived at on the first point by the Commis- 
sioners—and { would call Prof. Newton's special attention to it 
—is thus stated in their report :— 

“Tne total supply of fish obtained upon the coasts of the 
United Kingdom has not diminished of late years, but has in- 
creased 3 and ir admits of further augmentation to an extent the 
limits of which are not indicated by any evidence we have been 
able to obtain,” 

It is desirable to call attention to the important fact that the 
abeve conclusion arrived at by the Commissioners was not based 
on newspayer repor's—the co mon foundation of the frequent 
alarms about the sea fisheries—but on careful and laborious exa- 
mination of the fishermen in their own towns and villiyes, of 
fishmongers, fishing boat builders, market and raiiway returns, 
and every kiod of evidence that could be obtained which bore on 
the question of the supply of sea fish, and the condinon of those 
persons who were dependent on it fur their livesihood, 

On the second pomt of the inquiry the conclusion was that 
any legislative restrictions on the methods of fishing would result 

in a decrease in the supply of fish. 

And on the thrd point, the Commissioners stated that they 
found the existing regu ations comphcited, confused, and un- 
saus'actory ; many regulations, even of late date, were never 
enforced ; many would he extremely injurious to the interests of 
the fishermen and of the community if they were enforced ; and 
with respect to these and others, the highest legal authorities 
were unable to decide where, and in what precise sense, they 
were operative, 

As Prof Newton started under the false impression that the 
Comunis:ior ers were api ointed in order to seck some remedy for 
afahing ¢ff in our sea fic-henes, it is not, perhaps, surprising that 
he did not clearly apprehend the meanmg of their conclusions, 
although [should have thought that anyone rea ing them with 
ordinary care could hand'y fail to do so. He says: “That 
Comm:ssion reported ia effect that there was noth ng to be done 
with Gur sea tishesies but to Jeave them alone.” There is a 
despairuyg: tone avout this wh ch would be very depressing if an 
examination of the Repart did not result in showiay that the 
Comunssioners deprecated any interference with our sea fisheries 
for the semple reason that their prodace was not falling off, but 
was increasing. They rec mmended, however, the 1:emoval of 
all vexatious and useless restrictions, and they advised a strict 
enforcement of such repulations as would prevent the interference 
in particular cases of one kind of fishing with an-ther kind, and 
as would conduce generally to the maintenance of order on the 
fishing grounds. 

Such are the facts of the case; and I cannot help thinking 
that of Prof, Newton had piven a Jiule more attention to the 
subject before he delivered his address to the British Association, 
he would scarcely have expressed himse!/f im the terms in which 
he did on that occasion. Such statements and opinions from a 
person in his posrtion, and acdressed to a body like the British 
As-uciation, can hardly fail to have consideratle weight with 
those who heard or read about them; Lut more pra: tical mis- 
chiet is hhely 10 1esult when they arc repeated to the fishermen 
themselves, by kerping them in a contiuual state of apprehen- 
sion lest the Government should interfere with their work. Such 
was the very general fear around the coast when the last Commts- 
sion began i> work, apd one of my most difficult and constant 
duties in connection with the Commission was tu satisfy the nsher 
men that the desire of the Covernment was to promote the succes 
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of the fisheries bv every metns in their powrr, and to impose no 
restrictions or regulations upon them which were not clearly con- 
sistent with that obiect. I have neither time nor inclination 
again to deal with all the old arguments which year after year 
have been brought forward to show that onr sea fisheries are 
being ruined. It is not quite two years since I entered at some 
lencth into the subject in my work on “ Deep-sea Fishing and 
Fishing-boate,” and the question is not one that can be discussed 
in a few lines, or even pages. But I may ask Prof. Newton 
how he reconciles his belief in a falling-off in the supply of sea 
fish with the recent considerable enlarvement of billingsyate 
Market, the continued immense fish traffic: oa the railways, and 
the large additions which have be-n made, and are now being 
made, to the capital invested in fishing-boats and gear? Brix. 
ham alone has added twelve new large trawlers, costing nearly 
1,200/, each, to her fleet in the present year ; and the ship- 
wrights there were hard at work on several more for other s'a- 
tions when I visited the place last month. Prof. Newton rightly 
calls science to the aid of the sea fisheries, for there is stul an 
immen-e deal to he learnt about the economy of fishes which 
may help the fishermen intheir work. Tle makes no reference, 
however, to the important dise-veries which have already been 
made by Professors Sars and Malnr on the coast of Norway. 
The investigations of the former natura'ist especially, carried on 
for several years, have resu'te1 in showing that there need be 
little fear of distu-bing the ‘‘spawning beds” of most of onr 
edible sea fishes, as the spawn of almost all those in chief re- 
quest is not depnsired on the bottom, but floats during the whule 
process of development. 

I will nat ent-r into the question of destroying the balance of 
nature, on which Prof. Newt n laid s> much stress in tis obser- 
vations at Gla sw, because I believe we are all too ignorant of 
the conditions affec’ing it to he able ta do more than theorise on 
the subject ; but I would ask my friend, a-saming he is correct 
in his belief that our sea fisheries are falling off, whether he has 
considered the probable effet on them and on the buance of 
nature, of the tens of thousands of additional quills, guilemots, 
&e, which [ hope will re-ult from our sea bircs being undis- 
turbed during the hreeding season. under the Sea {8 rds’ Protec- 
tion Act, of which he was such an earnest advocate ? 

I do nat know on what evidence he grounds his belief in the 
decline of our sea fisheries ; but I have no hesita‘ion in saying, 
as the result of my inquiries during the last few years, that the 
average annuil produce of those fisheries his consider ibly in- 
creased since the Royal Commissioners were engage! in inquir- 
ing into their general contition, Bad weather has had an 
important effect in some years in inerrupting the fishermen’s 
work ; but fluctuations from such causes hive continually oc- 
curred, and they will undoubtedly happen again. 

E, W. H. HoLpswortu 





Mr. Wallace and his Reviewers 


J Dip net intend to take any pulitic notice of reviews or 
eritichsms of my book on ‘Geographical Distribwion” ; Mr. 
Gill's letter, however, calls for a few remarks. I have first to 
thank him for pointing out the errors of a previous critic, and 
also for a list at errata in the account of North American dre-h- 
water fishes. He very truly revarks, that had [ heeo acquaint d 
with ichthynlogy and its It-:ature th: se errors might have Leen 
avoided ; but he has overlooked the fact that J have twice stated 
(vol. i., p. FOL, and vol. ii., p. 163) that the part of my waik 
relating te fishes is, practically, a summary of Dr. Ginther’s 
Catelugne,” The labour of going throuyh such an extensive 
work for the purpose Sf extracting and tabulating summaries of 
the geographical materials it conta'ns, was very great, and no 
doutt I have made some errors. Most of those indicated by 
Mr, Gill depend, however, ether on diff-cences of cla-sifcat‘on 
and nomenclatare, or on additions to Nor h Amerikan ichthy- 
ology since the date of Dr. Giinther’s work, and are there'are 
due to the ylan of this part of my book, and not to oversight. 
Although possessing a tolerable acquaintance with the Iite- 
rature of omitho'ogy, T had found the ta-k of collating and ¢0 i 
bining the Jatest information into a uniform sys'em of class'- 
fication and nomenclature to be one which severely taxed 
whatever knowledge and Jiterary ability I posse-sed. ‘Yo have 
attempted to do the some thing in a class of anima s which I had 
never studied woald, I felt sure, have resulted in great confusion, 
and have been far less satisfac'ory and reliable than the course 
I have adopted, Had I been ab’e to find any work giving a 
ceneral account of the fishes of temperate North America, 1 
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should gladly have availed myself of it, hat T do not gather from 
Mr, Gill's letter that any sach work exists; and notwithstanding 
the preat imperfection of the resul s (im the eyes of a specialist) 
ax revards the fishes of the United States, I stul think I exer. 
cised a wise discretion in confloing myself to the vast mass of 
materials, classified on a uniform system, which Dr. Giiather’s 
Catalogue aff rds. 

T may here add, that the “ 24 peculiar genera” mentioned by 
me are in addition to the ‘'5 peculiar family types” — making 
together the ‘629 peculiar gen-ra ” referred to m the succeeding 
paragraph—so that the contradiction alluded to by Mr. Gill is 
only appirent. ALFRED R. WALLACE 

Dorking, October 30 


onan sahamaanatiiomameneal 


Self. fertilisation of Plants 


IN Nature, vol. xiv. p. 475. T find an abstract of Mr, 
Meehan spaper on the ‘self-ferti isation” of Browallta elata, 
When I fir-t saw this paperin the 7 erce dings of the Phila telphia 
Acalemy of Natural Sciences, I suspected thar the observarion 
was incomplete and th- inference hasty. It is therein stated 
that the densely bearded connectives of the upper anthers com- 
pl tely close the tuhe of the corcdla with a bearlel mass ; that 
“ho insect can thrust its proboscis into the tuve exept through 
this mass ; and if it has foreign pollen atherent to it, it will be 
cleaned off by the beard 5 fur hermere, the very act of penetra- 
tion will thrust the anthers forward on to the pistil [meaning 
stim], and aid in rupturing the po'len-sa:s [op-ning ‘be anther 
c Us?] and securing self-fertilisation.” = My usnection of the 
flower showed that the orice of the tubs was clearly pervious on 
the (morphologically) anterior side by a chonk, which is nearly 
divided by a crust of the tub: into tao orthies, one exactly 
b-fore each anther-cell; a heg’s biistle, stightly moistenel, on 
bem throst down these pissazes in a freshly open flower, and 
then withdrawn, was found to have the mnserted part well supe 
plied wah atherent pollen, so that it was vot" cleaned off by 
the beard,” nor was it cleaned off by introduction into the orifice 
of a second flower. 

As to self-f r ilisstion being brought about by the thrusting of 
the overbanging anthers down upon the stigma, this seems 10 be 
effectually pr-vented by the lodyment of these anthers in a pair 
of cap-like cuncasities at the back of the stigma, so as to keep 
them quite away from the actual stigmatc surfiwe, [tis obvious 
that if insects ever self-fertubse Bruzal/.a it is by car ying down 
upon ther tongue or proboscis some poll-n trom the upper 
anthers 5 but in this operation, passing from Aluwer to flower, 
they are quite as likely to cross-feriilne them, ‘The blossoms 
are freely waited by L/ymenortera and Leprsoplera of vanous 
sorts. It is quite probable hat the other cases of '* sel!-fertilisa- 
tion” brought forward by Mr. Meehan may equally eur a dif- 
ferent interpretation fiom his own. Asa GRAY 

Cambridge, Mass., U.S.A. 


Nitrite of Amyl 
Mr. Grorce ARVARCH, of Cincinnati, asks of me through 
the columns of NATURE two questions concerning the nitrite of 
amyl, which I may bnefly ansver as follows :—(1) Nitrite of 
amyl has been used, and with considerable sucerss, in the treat- 
meut of epilepsy, but i's application can only be entrusted to a 
regular prectitioner of medicine who understands its mode of 


aciuon. (2) It has not as yet been proved to be of service in the 
treatment of paraly-is. B. W. RicuaAxDSon 
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CAPT, NARES'S REPORT 


HI.M.S. Adert, at Valentia, 
Octuber 27, 1876. 
1R,—I have the honour to report in de tail the proceed- 
ings of the Expedition since leaving Upernivik on 
July 22, 1875, as follows :—~— 

The Alert and Discovery, one ship in tow of the other, 
left Upernivik, froin which port I last had the honour of 
addyeasing you, on July 22, 1875. 

Adense fox’ prevailing at sea ] steamed to the north- 
ward, betwern the islands and the main land, Se 
clear and calm weather until arriving near Kangit 

3 Communicated by the Lords Commissioners of the Admiralry. 
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Island, when the fog, stealing in from the sea, gradually 
obtained the mastery, and completely envelo ed us. 
The numerous picturesque rocky islands and reefs in this 
sheltered labyrinthine passage are so incorrectly repre- 
sented in the public charts that a pilot is at present a 
necessity. The one who accompanied us, an Esquimaux, 
informed me that many of the likely-looking channels are 
bridged across with sunken reefs, and from the many 
rocks we saw lying just awash directly in our passage, I 
have reason to believe his statement. 

The large discharging Upernivik Glacier having only 
one outlet leading direct to the sea, its numerous icebergs 
of all sizes are collected in great numbers by the eddy 
tides and currents among the islets situated to the south- 
ward, and tend to keep the channels completely closed 
until Jate in the season ; but when once open in July by 
some of the bergs grounding on rocks, and others, by 
their height above the flotation line, affording certain evi- 
dence of deep water, they assist rather than impede navi- 
gation during calm weather. On the morning of the 
23rd, after an anxious night, passed with a dense fog and 
a strong tidal current in a narrow channel, in which we 
could obtain no bottom with roo fathoms of line at a 
cable’s length of the shore, and with the Discovery in 
tow, during a momentary clearance of the atmosphere, 
two Esquimaux in their kyacks were observed close to us. 
After consulting with them through Christian Petersen, 
Danish and Esquimaux interpreter, they volunteered to 
conduct us to an anchorage. On following them to the 
position they denoted, and obtaining no bottom with the 
hand-lead line at the main chains, I felt the bow of the 
ship glide slowly up on the ground. Through the fog we 
could then see that the land was within fifty yards of us. 
The Esquimaux had evidently not considered that our 
ships required a greater depth of water to float in than 
their own frail canoes. As it was nearly low water, and 
the tide still falling, | allowed the ship to remain quiet 
where she was, the Lescevery still hanging to us by her 
towing hawser, and took advantage of the enforced dclay 
by landing the ships’ companies to wash their clothes. 

The fog lifted slightly as the day advanced, and as the tide 
rose the ship floated without having incurred any strain or 
damage whatever. I then proceeded to sea, discharging 
the pilot, who was not to blame for our mishap, off the 
north shore of Kangitok, the outlying island of the 
group, after passing which the channel presents no diffi- 
culties, 

Thinking that probably a distorted account of our 
getting on shore might reach Europe, at the last moment 
I wrote a hasty pencil letter to Capt. Evans, hydrographer, 
merely to point out how very unimportant the slight 
detention had been. 

By 4 P.M. we had passed the Brown Islands with a sea 
perfectly clear of ice before and around us. Having 
given much study and consideration to the question, and 
a high and very steady barometer following a south-east 
wind, denoting that the calm settled weather we had 
lately enjoyed was likely to continuc, I decided to force 
my way through the middle ice of Baffin’s Bay instead 
of proceeding by the ordinary route round Melville Bay. 
Accordingly both ships proceeded at full speed to the 
westward, racing in company for Cape York, with only 
about a dozen icebergs in sight ahead, floating quietly on 
a calmly mirrored sea to dispute our passage. As we 
passed out from the land the fog gradually dissolved and 
revealed a magnificent and unique panorama of the ice- 
capped mountains of Greenland which give birth to the 
Upernivik Glacier, fronted by innumerable icebergs, 
and, at a long distance in advance, by the group of scat- 
tered black islets among which we had passed the pre- 
vious night, and of which Kangitok is the northernmost. 

At 1.30 AM, of the 24th we ran into the pack at a dis- 
tance of seventy miles from Kangitok. It consisted of 
Open-sailing ice rom one to three feet, and occasionally 
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four feet in thickness. The floes were at first not larger 
than 250 yards in diameter, and very rotten, dividing 
readily, and opening a channel when accidentally struck 
by the ship. The reflection in the sky near the horizon 
denoted that while the ice was very open to the southward 
of us, it was apparently closer packed to the northward. 
About 6 A.M., when we had run thirty miles through the 
ice, it gradually became closer, and the floes larger, esti- 
mated as measuring one mile in diameter, and necessi- 
tated a discriminating choice to be made of the best 
channels, For fourteen hours, during which time we ran 
sixty miles, the ice continued in much the same state, 
never close enough to suggest the probability of a barrier 
occurring, and yet keeping the look-out in the “ Crow’s 
Nest” fully employed. After 8 P.M. the channels of water 
became decidedly broader and more numerous, so I gradu- 
ally altered course to the northward, steering directly for 
Cape York, the ice becoming more and more open as we 
advanced, 

At 9.30 AM. of July 25 we sighted the high land north 
of Cape York, and at 11 o'clock, much to the astonish- 
ment of the ice quartermasters, who continually declared, 
“It will ne'er be credited in Peterhead,” we were fairly in 
the “north water,” and able again to think about econo- 
mising coal, having come through the middle ice in thirty- 
fopr hours without a check; but it is my duty to add, 
with not a few scratches along the water-line. 

In consequence of our having made a successful voyage 
through the middle it should not be too hastily concluded 
that a similar passage can always be commanded. The 
middle pack is justly dreaded by the most experienced 
ice navigators. Large icebergs and surface-ice, floating in 
water at various depths, when affected either by wind or 
an ocean current, move at different rates ; hence, when in 
motion, as one passes the other, the lighter surface-ice, 
incapable of controlling its course, is readily torn in pieces 
by the heavy massive iceberg; therefore, a ship once 
entrapped in pack ice among icebergs, unless she has water 
space to allow her to move out of the way, is constantly in 
danger of being carried forcibly against a berg. On such 
occasions min is powerless, for he can take no possible 
means to save his vessel. Before steam-vessels were used 
for ice navigation the masters of sailing ships, being 
unable to take full advantage of a favourable calm, very 
wiscly seldom ventured to force their way through the 
middle ice, and chose, in preference, the chance of delay 
in making the safer passage through Melville Bay, where, 
by securing their vessel in dock in the fixed land ice, they 
ran less danger of being nipped whilst forcibly detained 
by the channels through the ice remaining closed. 

At the latter end of July with an open season, indicated 
by the main pack not being met with nearer than fifty 
miles from the land, in about latitude 73°20’ and a con- 
tinuous calm, to allow the northerly running current on 
the Greenland shore and the southerly running one on 
the western side of Baffin’s Bay to open up the ice, |! 
believe a passage can always be made by a steam-vessel ; 
but, unless this favourable combination of circumstances 
is met with, so far as the scanty knowledge we at present 
possess enables us to judge, the passagé must still be said 
to be doubtful. 

Soon after sighting land and getting clear of the 
drift ice, the Discovery parted company to communicate 
with the natives at Cape York, while the 4/e7¢ proceeded 
towards the Carcy Islands. A vast collection of icebergs, 
many of them aground, were thickly crowded together off 
the Cape, and in lines parallel with the coast trending 
towards Conical Rock and Cape Atholl. In the offing 
they were less numerous, which I attribute to the south- 
erly current which we experienced the following day on 
our passage to the Carey Islands, catching up and carrying 
with it to the southward those that drift out from the main 
body to the westward beyond the influence of the north- 
running current on the Greenland coast, 
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During the stay of the Discovery at Cape York the 
natives were communicated with through Christian 
Petersen, interpreter, and Hans the Esquimaux, but as 
the brother of the latter was absent on a hunting excur- 
sion for an uncertain period, Capt. Stephenson wisely 
gave up the hope of obtaining his services for the benefit 
of the expedition, and pushed on for the Carcy Islands, 
where he joined company with the 1/er/, the two ships 
arriving there at midnight on fey 26, 

A depot of 3,600 rations and a boat were landed on the 
south-east point of the south-cast island, and a record 
deposited in a conspicuous cairn on the summit. The “Ex- 
pedition” then proceeded, steaming with as much economy 
of coal as possible, northward through a calm sea, with 
bright clear weather. With the exception of the many 
scattered icebergs there was no ice in sight from the 
summit of Carey Islands. Passing between Hakluyt and 
Northumberland Islands, the ships were abeam of Cape 
Robertson, by 8 P.M. of July 27. Ice apparently fast to the 
shore, completely closed Ingletield Gult, eastof Cape Acland, 
but both entrances to the gulf were clear. At 8 A.M of 
July 28, five days and a half from leaving the anchorare 
of Upernivik, 1 had the satisfaction of seeing the “ Expe- 
dition” at anchor near Port Foulke, with the entrance of 
Smith’s Sound perfectly clear of ice, and none coming to 
the southward with a fresh northerly wind. 

While Capt. Stephenson explored the head of Foulke 
Fiord to ascertain its suitability as a station for winter 
quarters for any rehef vessel coming to our assistance, 
Commander Markham and myself proceeded in a boat to 
Littleton Island and Life Boat Cove, tne scene of the 
wreck of the Poduris, The cache mentioned by Dr. 
kmail Besscls and Mr. Bryant of the “ Umted States 
North Pole Expedition” as the depository of certain in- 
struments and boxes of books was very readily discavered, 
but contained nothing. Articles of clothing and nume- 
rous small caches containing seal and walrus meat were 
scattered about all over the sinall peninsulas in the neivh- 
bourhood of the Jate winter quarters, and near the ruins 
of the house, but apart from each other and without any 
protection, were found four or five boxes, each covered 
with heavy stones to prevent the winds moviny them, and 
faving the lids secured on by arope. Besides one thermo- 
wieter, unfortunately not a self-registeriny one, tacy con- 
tained scraps of skin clothing, old mitts, carpenter’s tools, 
tiles, needles, and many small articles of the greatest use 
to the L’squimaux, but apparently they had not been dis- 
turbed since the abandonment of the stanon. A few 
books were found in the diferent boxes, and a copy of 
the loz, or the aztual log itself, from the departure of the 
vessel froin the United States up to May 20 the following 
year. No pendulum, transit instrument, or chronometer 
was found, Three skin boats left on the shore, weighted 
down with stones, were in fair order. The smallest one 
was taken for conveyance to Cape Sabine, 

On returning to the 4/er¢ we landed at Littleton Island, 
and on the south-west brow erected a cairn, and deposited 
a notice containing a short account of the movements and 
prospects of the expedition upto that time. There was 
no ice in sight from a high station on Littleton Island ; 
lout the sportsmen roaming over the higher grounds on 
the mainiand reported on their return that they had dis- 
tumguished an ‘ice-blink ” to the northward. 

Port Foulke is at present the best known station for 
winter quarters inthe Arctic regions, A warm ocean 
current, combined with the prevailing northerly winds, 
acting at the narrow entrance of Smitn’s Sound, kecps 
the ice constantly breaking away during the winter, causes 
an early spring and a prolific seal and walrus fishery. 
The moisture and warmth imparted to the atmosphere by 
the uncovered water moderates the seasons to such an 
extent that the Jand is more richly vegetated, and there- 
fore attracts to the neighbourhood and supports Arctic 
life in greater abundance than other less favoured locali- 
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ties, In addition to this great advantage—of obtaining 
an ample supply of fresh meat—connected as its waters. 
are with the “north water” off Cape York, it can readily , 
be communicated with every summer without more than 
the usual risks attending Arctic navigation. 

On the morning of the 29th the two ships sailed. 
across the strait for Cape Isabella, with fine weather ;: 
but as we approached the western shore a snow: 
storm worked its way over the land from the in-: 
terior, and reached us just as we arrived at the Cape.’ 
As the weather was so thick that no one on board 


the ships, except those employed in establishing the # 


cairn and small depdt of provisions, could see its posi- 


tion, and there being therefore no reason for delaying the «& 


Liscovery, Capt. Stephenson proceeded. The cairn was 


built on the summit of the outer casternmost spur of the :: 
Cape, at an elevation of about 7oo feet from the water, ‘ 
Qn the boat returning on board at 5 p.m, 1 steamed to # 
the northward fur Cape Sabine, the wind having died ;. 


away, but the weather continuing misty with snow. By 
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S p.M., when we were fifteen miles nortn of Cape Isabella, « 


ice was sighted between us and the shore, and necessitated 
our keeping well out from the land, 

Early in the morning of July 30, having run our distance 
for Cane Sabine | stupyed steaming, and at § A.M., the mist 
clearing arf, | observed the J/scovery near the land appa- 


rently beset with a cluse pack five or six miles broad ; no — 


ice in sight to seaward, As I did not wish the two ships 
to separate, and the calin weather beiny favourable, | 
bored through the pack, which, although apparcotly close, 
opened sufficientiy to adout of the slow progress of the 
ship until we gained the land in company with the 4. 
covery, and secured the ships in a convenient harbour, 
named after Lieut. Payer, the successful and energetic 
Aretic traveller, two niles to the southward of Cape 
Sabine. A depot of 240 rations was estiblished on the 
southernmost of the islets in a convenient position for 
travelling parties, a cairn being built on the summit of the 
highest and outer one, anda notice of our movernents 
deposited there. 

The parkin the offing consisted of floes from 5 to 6 
feet thick, with occasionally much older and heavier floes 
10 to 2 feet thick intermixed with it, but all was very 
much decayed and honeycombed ; stili it could not be 
treated with the same im, unity as the ice in the middle 
passage through Bafha’s Bay. 

Linay here draw attention tothe deceptive imoressions 
ineapenenced people naturally receive when from a lofty 
look-out Station they observe a sea unbordered by ice. 
The distance from Littleton Island to Cape Sabine is 
only twenty-hve miies. On a clear evening, from an 
altitude of 7oo feet, with the Jand and horizon distinctly 
visible, no ice was in sight from the first-named place, and 
the prospects of the expedition as to attaininy a higher 
latitude without trouble appeared to be precisely the 
same as when I looked over a boundless sea froin the 
summit of one of the Carey Islands 1oo miles to the 
southward, and yet the ships were twenty-iour hours after- 
wards locked up by ice in a harbour near Cape Sabine. 
From Littleton Island the inexperienced observer would 
conclude that there was an open Polar Sea; from our 
present posiuion he would as certainly conclude that Ins 
farther progress was for ever stayed, and that the svoner 
he looked for winter quarters the better. 

‘he ships were detained at Payer Harbour for three 
days watching for an opening in the ice, getting under 
weigh whenever there appeared the slightest chance of 
proceeding onwards, but on cach occaston being unable 
to pass Cape Sabine, were forced toreturn. Their resting~ 
place proved to be an excellent station, well protucted 
against the entrance of heavy floes, possessing a lotty 
look-out, and deep navigable channels to the north and 
south through which tv proceed to sea immediately the 
ice opened with a favourable westerly wind. Being ad- 
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vantageously situated near a prominent Cape, where the 
tidal currents run with increased velocity, it is however 
subject to squally winds; but in icy seas during the 
summer, when awaiting the opening of the ice, they are 
rather an advantage than otherwise, striving as they do 
with the sea currents, which is to be the chief worker in 
removing the impediments to a vessel's advance, 

Early in the moroing of August 4, after several hours 
of light south-westerly winds, the main pack, while re- 
maining pertectly close and impenetrable to the north. 
ward, moved off from the land to a sufficient distance to 
enable the ships to pass to the westward round Cape 
Sabine. In the hope of finding a passage on the western 
side of the island, of which Capes Victoria and Albert 
are the prominent eastern points, sail was immediately 
made, and we succeeded, with only one short detention, 
in advancing twenty miles along the southern shores of 
Hayes Sound, and securing the ships in a snug harbour. 
Inthe neighbourhood the sportsmen discovered a richly 
vegetated valley with numerous traces of musk-oxen and 
other game. ‘Two glaciers coming from nearly opposite 
directions, which, instead of uniting in their downward 
direction, abut the one against the other, and maintain a 
constant warfare for the mastery, a never-ending grapple 
for victory, suggested the name of Twin Glacier Valley 
for the locality. 

The ice in the sound was one season old, and decaying 
so swiftly that if not drifted away it would in a weck’s 
time present no impediment to the advance of a steam 
vessel. On August 5 the strong tides and a south- westerly 
wind opened a channel to the north-west, and we gained 
a few miles in advance ; but not wishing to expend much 
coal, were finally stopped in the lhght pack. Alter re- 
maining sufficiently long to determine that the flood tide 
still came from the eastward, although the cblb or east 
running tide was apparently the stronger of the two, | 
pushed the ship through the pack towards the shore, and 


with Capt. Stephenson ascended a hill 1,500 feet high. | 


From this station, the appearance of the land giving no 
prospect of a channel to the northward, and, moreover, 
the westerly wind having set in in strength, which we 
expected would open a passage to the castward of Cape 
Albeit, we decided to bear up and return to the entrance 
of the Sound; accordingly the ships made a quick run 
under sail to Cape Albert, arriving olf which the wind 
died away leaving the ice loosely packed, A clear space 
of water being visible along the shore of the mainland to 
the northward, and the coast between Cape Victoria and 
Cape Albert affording no protection, I ran the two ships 
into the pack under steam, with the hope ot forciny our 
way through, but before midnight they were hopelessly 
beset ; and the floe, to which the ships were secured at a 
distance of 100 yards apart, drifiiny rapidly towards an 
iceberg. Doth ships were at once prepared for a severe 
nip, the rudders and screws being unshipped. At first 
the Descovery was apparently in the most dangerous 
position, but the floe in which we were scaled up by 
wheeling round, while it relleved Capt. Stephenson from 
any immediate apprehension, brought the 4/er/ directly 
in the path of the advancing mass, which was steadily 
tearing its way through the intermediate surface ice. 
When only 100 yards distant the iceberg, by turning 
slishtly, presented a broader front to the approaching ice, 
which then accumulated in advance of it to such an 
extent as to fill up the angle, and form, as it were, a point 
or bow of pressed-up ice, sufficiently strong to itself divide 
and split up the floe, and act as a buffer in advance of 
the berg ; and this it did in our case most successfully, 
our floc breaking up into numerous pieces, The ship 
herself escaped with a very light nip, and, sliding past 
the side without accident, was finally secured in the water 
space left in the wake of the iceberg by the faster drift of 
the surface ice. 
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struggle towards the shore through the pack, which for- 
tunately consisted of ice seldom more than 4 feet in 
thickness, with occasional pieces up to 12 feet thick, 
formed by the over-riding and piling up of ordinary floes, 
and then cemented together by a winter’s frost ; the worn 
down round-topped ice hummocks on these were from 
6 to 8 fect above the water-line. The icebergs, evidently 
derived from inferior glacicrs, were from 20 to 4o feet in 
height above water, and roo vards in diameter. 

Owing to the unsteady wind and the variable tidal 
currents we were unable to remain for long in any one 
pool of water—either the iceberg turned round and carried 
us with it to the exposed side, before we could change the 
position of the hawsers by which we were secured ; or the 
pack ice, which was readily acted upon by the wind, 
drifting back the opposite way with any change. closed 
up the water space. Securing the ships in a dock in 
rotten ice in the presence of so many icebergs, was not 
advisable, and also would have carried the ships deeper 
into the pack to the southward. There was, therefore no 
alternative before me but to get up full steam and dodge 
about as best we could, taking instant advantage of cvery 
change in our favour. The ships were seldom separated 
for Jong, and now as on all other occasions, they mutually 
assisted each other. The Déscuvery was handled by 
Capt. Stephenson and her officers in the most masterly 
and daring manuer, combined with great judgment, quali- 
tics essential in arctic navigation, She, as well as the 
Alert, ran not a few hairbreadth escapes. Once in par- 
; ticular when in following us through a closing channel 
between an iceberg and heavy flve-piece, befure gettiny 
| quite past the danger she was caught and nipped against 
I the berg, and had it not been for a fortunate toogue of 
| projecting ice would certainly have had all her boats on 
| the exposed side ground away from her. Fortunately, 
| the moving ice pushed her clear, much in the same 

‘ mauner as it had done the sl/r the previous day. 
Having less beam than the .//er/, and a finer bow, with 
‘the very great advantage of an overhanging stem, the 
| Discovery is better adapted for forcing her way through 
"a pack, It will be difficult ever to etface from my mind 
the determined manner in which, when the bluff-bowed 
; leading ship had become imbedded in the ice, which by 
; her impetus against it had accumulated round and sunk 
| under her bows, and a great quantity by floating to the 
surface again in her wake, had helplessly inclosed her 
abaft, the Lescovery was handled, when advancing to our 
; rescue; having backed some distance astera, for the 
| doubie purpose of allowing the @ééris ice from a former 
blow to float away and for the vessel to attain distance 
sufficient for the accumulation of momentum with which 
to strike a second, coming ahead at her utmost speed she 
would force her way into the ice burying her bows in it as 
far aft as the foremast, the commanding officer on the 
bowsprit, carefully conning the ship to an inch, for had 
the ice nut been struck fairly it would have caused her to 
cannon off it against ourselves with much havoc to the 
two. From the moment of the first impact the overhang- 
Ing stem necessarily caused the ship’s bow to rise 3 or 4 
feet as she advanced from 12 to 20 feet’into the solid floe 
and imbedded herself before the force of the blow was 
expended, and as the ship’s way was stopped, the over- 
hanging weight, by settling down, crushed the ice down 
still further ahead. Frequently on these occasions her 
jib-boom was within touching distance of the Alert’s 
boats! But after a little experience had been gained, 
such confidence had we in each other that there was not 
the slightest swerving in any one. Floes up to 4 feet in 
thickness, and in a soft state, that is melting, not freezing, 
may be charged with advantage, thicker or harder ice 
had better be Jeft alone. It speaks well for our chrono- 
meters, and the manner in which they are secured, that 
their rates were little effected by the frequent concussions 
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_ The next twenty-four hours were spent in a constant | on this and on many after occasions. 


28 NATURE [ Mov. 9, 1876 


By 8 a.m, on the morning of the 8th we had succeeded 
in reaching the land water off Cape Victoria, having sus- 
tained no more serious damage during this severe trial 
than sprung rudder heads, consequent on the frequent 
necessity of going full speed astern ; all heartily glad to 
be out of the pack ice, The two islands marked on the 
chart, on the authority of Dr. Hayes, as existing in the 
entrance of Hayes Sound are, as originally represented 
by the present Admiral Inglefield, in reality joined ; the 
three capes named by the latter, north of Cape Sabine, 
are very prominent headlands, and readily sightcd from a 
ship’s deck from any position north of Littleton Island. 
There is no sign of an inlet alorg the very slightly in- 
dented coast line hetween his Cape Camperdown and 
Cape Albert. His Princess Marie Bay is the inlet north 
of the land in the widdle of the sound, but whether that 
be an island or a peninsula remains to be determined ; 
and his Cane Victoria is evidently one of the headlands 
on the present Grinnell Land. 

It is necessarily an unthankful office to find fault with 
our predecessors ; but navigators cannot be too careful 
how they remove from the chart names piven by the 
original discoverers, merely because durit-g a gale of wind 
a bearing or an estimated distance is a tnfle wrong ; and 
when the correcti.r or improver is also himself cansider- 
ably wrong, and in fact produces a more unreliable chart 
than the first one, he deserves blame. The names given 
to the headlands undoubtedly ciscovered by Admiral 
Inglefield should not have been altered by Doctors Kane 
and Hayes, each of whom published very misleading 
delineations of the same coast. 

It is as yet uncertain whether Hayes Sound is a channel 
or not. The flood tide coming from the eastward, the 
apparent continuity of the western hills, and the absence 
of berg pieces or heavy ice high up the sound, would lead 
to the supposition that it was cl:.sed ; but considering the 
general configuration of the neighbouring land and the 
fact that the ebb or east sunning tidal current was stronger 
than that during the flood—but this the westerly wind 
might have occasioned-—and the numerous Esquimaux 
remains which are usually found in channels, there seems 


no 1eason why we may not reasonably expect the exist- | 


ence of a narrow opening leading to a western sca, The 
very decayed state of the ice would be the natural result 
either from strong tidal currents in a long fiord or the 


increased stringth of the ebb tide occasioned by an | 


_ set from the Polar Sea. 

On passing what is cailed on the chart Cpe Victoria, 
Commandr Markham landed to ascertain the state of 
the ice, but a very thick fog ard snowstorm coming on 
he was obliged to return. The ships were secured to the 
floe in Princess Marie opening which consisted of the last 
season’s ice which had not cleared out : it was very much 
decayed but sufficiently strong to prevent our forciry our 
way through it—and in fact when pressing io with the 
flood time it became so compact that at one time the ship 
was in danyver of being driven on shore. At high water 
it opened and we succeeded in crossing the bay and 
securing the ships to the land ice in Franklin Pierce Bay 
on the southern slfore of Grinnell Land. 








judge during our short stay, there is very little game pro- , 
curable in the neighbourhood, The shoal was so named 
In cansequence of the numerous ancient remains of } 
ssquimaux found on the island, who, by the number of 
bones found lying about, had evidently subsisted princi- 
pally on these animals. At present this neighbourhood 
may be considered as the northern limit of their migra- 
tion, only a very few having been seen farther to the north. 
The comparatively slugzish tidal motion at the entrance : 
denotes that the coast Jics out of the main run of the. 
stream, and if so, Princess Marie opening will probably: 
prove to be merely a deep inlet. In the extended basin | 


of Smith’s Sound the southerly current and the tidal | 


streams run in a direct line between Cape Frazer and | 
Cape Isabella, producing eddies and accumulating the . 
Ice in any open water space on cither side of that course. 

August being proverbially a calm month in the Arctic 
seas, and the western mountains protecting the const: 
from winds blowing off the shore, the ice is inclined to 
hug the Jand, and, except during strong westerly winds, a | 
large amount of patience must: be exercised by any one 
striving to advance to the northward. [he pack in the | 
offing in the main channel consisted principally of old | 
floes which did not clear out of the sound during the. 
previous season, mixed with light onc-scason ice, formed | 
in Kennedy Channel and its numerous bays, andin Hall’s | 
Basin. Amongst these were scattered numerons icebergs | 
discharged fromm the Humboldt Glacier, and the few 
smaller ones on the eastern shores, and here and there a” 
heavy blue-topped hummocky floe of ancient ice from | 
the Arctic basin, but of unknown thickness. By the» 
scarcity of these the main drift of the northern ice is 
apparently In some other direction, 

During the fortnight we were delayed in this neigh- 
bourhood, in the middle of August and the height of 
the Arctic summer, a constant watch was kept on the 
pack, and as often as possible from high elevations, from 
which we were able to disttoguish even the castern shore, 
with its glacier and Reavy barrier of fringing icchedss, 
Although smal] openings were seen occasionally, ] am 
satistied that noith of Cape Sabine i was at no time 
naviyable to the smallest extent, and that any vessel 
which endeavoured ju force a passage throngh he midd 
ice here, where it is driitnmy steaddy towards an eve 
narrowing opening, as many have suceceded in doing 
the nore open sca of Baffin’s Bay, would decidedly be 
beset in the pack and be carried with it to the south- 
ward. 

We were delayed near Walrus Shoal for three days, 
unable to move more than a mile in any direction, until 
August 12, when, curing a calin, the ice set off shore 
with the ebb tide, and alluwed us without much trouble 
tu stcam past Cape Hawks, and between it and Washing- 
ton Irving (or Sphinx) Islund--a very conspicuous land- 
mark-~but here the ice prevented any furthar movement, 
the flood tide closing in the channel by which we had 
advanced, A large depot of 3,600 rations of provisions 
was landcd on the nortuern side of Cape Schott, and a 


| notice of our progress deposited in a cairn on the summit 


of Washington Irving Island. Two cairns were found 


On the morning of August 9, after depositing a record | there, but they contained no document:, and were much 
too old to have been built by Dr. Hayes in 1866, the only 


in a small cairn erected on a spur of the limestone hills, 
200 feet above the sea, on the west side of the bay, ove 
and a half miles east from Cape Harrison, we gained 
three miles of easting ; but, being unable to round Cape 
Prescott, were compelled to make the ships fast to an ex- 
tensive floe extending from that cape to Norman Lockyer 
Island, which stopped all further progress. F ranklin 
Pierce Bay, which is about three miles broad and two and 
a half deep, and in which we found an unbroken smvuoth 
floe ef one season’s ice, is protected from any heavy pres- 
sure by Norman Lockyer Island and the Walrus Shoal, 
situated one mile further to the eastward ; it is therefore 
a fit position for winter quarters. But, as far as we could 
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time any traveller has journcyed past the positior. 

On the western shore ot Dobbin Bay there is no shelter 
obtainable, and the tides run with much greater rapidity 
than off the coast farther to the westward. During the 
next « bb tide, August 13, after blasting a passage through 
a neck of ice, 1 succeeded in conducting the ships to the 
eastern shore, and docking them in an extensive flue four 
miles north-west of Cape Hilgard. A mile north of our | 
position was an island, having a channel half a mile 
broad between it and the eastern shore of the bay, 
named Prince Imperial Island. The land ice which had 
not broken out this seaon exiended from the island in a 
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westerly direction across the bay. Several small icebergs | 
were frozen in at the head of the bay, where there are 
some large discharging glacicrs named after the Empress 
Eugenie. The land, as far as our explorations went, was 
very bare of game, and not well vegetated. A floe of 
last season’s ice was observed in the bay, between Cape 
Hilgard and Cape Louis Napoleon, but off each of those 
headlands the piled-up ice foot denoted very heavy recent 
pressure from the eastward. 

On the evening of August 15, after considerable labour, 
we succeeded in blasting and clearing away a barrier 
which separated the ships from a water channcl leading 
beyond Cape Louis Napoleon, but so narrow was the 
channel that, notwithstanding the extreme care of Capt. 
Stephenson, the Mrscovery took the ground for a few 
minutes whilst steaming between the ice and the shallow 
shore. By 8 A.M. of the 16th we had advanced to within 
five miles of Cape Frazer, but here we again met with a 
block, Calm weather and spring tides caused much and 
constant movement in the ice, the main tendency being 
to drift to the southward at the rate of about five miles a 
day. 

The character of the pack had changed considerably, 
few icebergs were seen that were not aground, and the 
floes consisted principally of old hummocky pieces pressed 
torcther, of from 12 to 20 fect in thickness, the surface 
being studded over with worn-down hummocks of a blue 
bottle-glass colour, which denotes great age. Insuch ice 
it was impossible to cut into dock on account of the time 
it would occupy, even had we been provided with saws 
of sufficient length. Our only possible safety lay in keep- 
ing close in shore of grounded iccbergs, but in doing so 
the twoships were obliged to separate. The «{/er?é secur- 
ing to one, and the Discovery forcing herself in between 
three smaller ones farther in shore. 

On the two following days, during which the ice con- 
tinued to driftto the southward and westward, the con- 
stant movement of the heavy floes, nipping together with 
great force, like the closing of a gigantic pair of scissors, 
between which, if once caught, the ships would have been 
instantaneously crushed, caused much anxiety, and neces- 
sitated constant watchfulness and much labour on the 
part of the officers and crew; and all were much dis- 
tressed at losing three or four miles of the ground pre- 
viously gained, The rudders and screws were constantly 
being shipped and unshipped, the midship boats were 
obliged to be turned inboard, on account of the ice 
touching their keels, and steam, when not in use, was 
always kept ready at twenty minutes’ notice. Beyond 
wrenching the rudder-head, no serious damage occurred. 
On the roth, the highest spring tide, the ice near us 
became more open; and from a high station on Mount 
Joy I saw that we could at least regain our lost station, 
and might get further north. Knowing that this was our 
last chance during the present tides, and until the strong 
westerly winds set in, and the pack having opened for 
the first time, I risked boring my way into the pack for 
two miles, and by doing so entered a channel round Cape 
Frazer which had long been considered as one of the 
most difficult milestones to pass on our passage north. 
by 9 P.M, after a few hours’ delay during the flood tide 
which brought the ice inshore again, we were fairly in 
Kennedy Channel, secured toa floe off Cape John Barrow; 
only two days later in the year than when the Avso/ate 
was blown out of winter-quarters at Melville Island, in 
1853, and with a fortnight of the naviczable season still 
belure us. Between Scoresby Bay and Dolbin Bay there 
is nO protection obtainable except inside grounded icc- 
hergs ; none of the shallow bays are deep enough to 
shelter a ship from the pressure of heavy ice. 

Soon after miinight the ice moved off shore, opening 
a passage, and again allowed us to proceed, the water 
Spaces becoming more frequent and larger as we ad- 

vanced northward, Passing the mouth of a large bay | 
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about ten mules deep, after making a very tortuous 
course through the ice and many narrow escapes of being 
driven to the southward again in the pack, we reached 
what we supposed to be Cape Collinson, the second of 
two capes to the north of the large bay, which must be 
intended to be represented on the chart as Scoresby Bay. 
But as Cape Frazer is placed eight miles and Scoresby 
Bay twenty miles too far north, and the rest of the 
western land very incorrectly delineated on the charts, it 
is difficult to say where we arrived, and yet for the pre- 
sent it is necessary for me to describe the advance of the 
expedition by reference to the published charts. 1 shall 
therefore continue to do so with an occasional necessary 
reference to our correct latitude. 

Between Cape Collinson and Cape McClintock, the 
north point of Scoresby Bay, is a slight indentation in 
the coast from half to three-quarters of a mile in depth, 
but affording no protection. North of Cape Collinson 
the land trends slightly to the westward, and about three 
miles north of the Cape turns sharp to the west, forming 
Richardson Bay, which is much deeper than represented, 
probably four miles broad and six deep. A heavy ice- 
berg firmly aground two miles from the land in the shal- 
low bay north of Cape Collinson, which had evidently 
never moved this season, prevented a compact floe from 
floating off shore, The same iceberg caught all the ice 
that streamed down the west coast and round Richardson 
Bay, guiding it out towards the south-east, away from 
Cape Collinson, otf which, and between it and the iceberg, 
was navigable water. In this pool the two ships were 
secured, watching for an opportunity to get north, and 
during the forced delay employing our enervies in trying, 
by blasting, to unlock the land ice from the berg, and 
let it drift south, with the hope of releasing the ice to 
the northward ; but perhaps it is fortunate we did not 
succeed, as by doing so, if the ice in the offing had not 
opened at the same time, our principal protection might 

| have been lost, the iceberg itsclf being too small to form 
a pool under its lee sufficiently large for both ships, even 
| had it been for one. A depot of provisions was landed at 
Cape Collinson for our future travellers bound to the 
southward along the coast, The current was observed to 
run with greater rapidity to the southward than in the 
broader part of Smith’s Sound. During each flood-tide 


| about five miles of ice drifted past us; for four hours of 


the ebly it remained stationary ; thus about ten miles of 
ice drifted south daily, adding to the accumulation in the 
basin of Smith’s Sound, unless, as is probable, it is 
carried as quickly into Baffin’s Bay through the southern 
entrance. On the north side of each point on this shore 
the ice had piled up a wall-like barrier from 20 to 30 feet 
high, but elsewhere there was not mucn display of pressure. 
On the morning of August 21, the water channels in 
the middle of the straits looking very inviling, we made a 
start at the top of high water, but were led by the ice so 
much out from the land that I returned to our friendly 
protecting floe and iceberg until the next tide, first en- 
deavouriny to clear the nip of one against the other by 
ramming ; but finding that it would cost too much In coal 
and shike otf the ship to clear it contpletely, and too much 
powder to blast it away, | gave up the attempt, after con- 
sultation with Capt. Stephenson, and considering that the 
constant open channels ia the offing denoted more water 
farther off. The two slips started again at 9 P.M, just 
before low water, and after a troublesome passuye through 
about three miles of close heavy floe pieces, we passed 
into open leads of water, extending to the north-east up 
the straits, <A bitter northerly wind, accompanied with 
mist and snow, freshening at the same time, carried the 
ice with great rapidity to the southward, and obliged us 
to beat to windward under steam and fore and aft sails, 
tacking frequently to avoid the heaviest streams of ice. 


| After this snowstorm the land remained covered with 


snow for the season. 
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By noon of the 22nd, after buffeting against a strong 
breeze, we succeeded in weathering the northern head- 
land of the largest bay on the west coast, named on the 
latest charts Carl Ritter Bay, but agreeing by latitude and 
relative position with the neighbouring land on the north 
part of Richardson Bay. In this part of the channel 
there was very little ice, but three or four miles further 
north a heavy pack extended across towards Crozier 
Island, and obliged us to proceed in that direction. In 
the evening, the wind lulling, | took in the fore and aft 
sails, and steered through the most open channels to the 
northward, passing to the westward of Franklin Island, 
and at midnight we were abeam of Hans Island, with pei- 
fectly clear water between us and the eastern land ; but 
streams of ice prevented our approaching the western | 
shore. No deep inlet answering to the Carl Ritter Bay of | 
the charts exists in its given latitude. Steaming to the | 
northward, I endeavoured to close the western shore | 
south of Cape Cracroft, but the ice prevented our doing 
so, and forced me to bear up to the eastward for Cape 
Bryant, passing which | found the pack extending across 
from Cape Morton and Joe Island to Cape Lieber, with a | 
south-westerly wind constantly adding to it by driving | 
more ice to the northward through Kennedy Channel, | 
The Discovery then landed a depot of 240 rations at | 
Cape Morton for use of any travelling party exploring 
Petermann Fiord, and the ships beat back to Bessels Bay, 
in the entrance of which we obtained a sheltered anchorage 
to the north of Hannah Island. 

On the 24th, the south-west wind still continuing, which 
I knew would open the ice on the western shore of Hall's 
Basin, I ascended Cape Morton. At an altitude of 2,000 
feet it was perfectly calm, witha clear sky. The prominent 
capes of the channel were clearly visible—Cape Union 
seventy miles distant, and Cape Sumner fifty miles, the 
one locking in beyond the other to within five degrees. 
Ail the west coast of Kennedy Channel, up to Cape 
Lieber and Lady Franklin Sound, was clear of ice, with 
navigable water through the ice streams in the middle of 
the channel far to the northward. From Joe Island to 
the north, and east to Polaris Bay, the ice was cleariy 
packed, but between Cape Lupton and Beechey was more 
open, Hurrying to the boat the ships were signalled to 
get under way, and we ran quickly to the northward 
across the channel under sail. Five miles north of Cape 
Lieber the pack obliged me to enter Lady Franklin Sound, 
on the northern shore of which an indentatiun in the land 
gave promise of protection. On a nearer approach we 
discovered a large and well-protected harbour inside an 
island immediately west of Cape Bellot, against which the 
pack ice of the channel rested. Here the stups were 
secured close to the shore on the morning of August 25. 

On entering the harbour we had the satisfactioa of 
sighting a herd of nine musk-oxen, all of which were 
killed ; our joy at the good Juck of the sportsmen and 
ourselves being greatly increased by the news that the 
vegetation was considerably richer than that of any part 
of the coast visited by us north of Port Foulke, the 
Elysium of the Arctic regions. Finding that the harbour 
was suitable in every way for winter quarters, and the 
abundance of the spare Arctic vegetation in the neigh- 
bourhood giving every promise of game being procurable 
I here decided to leave the Discovery, and to push forward 
with the Ader? alone. 

Owing te our high northern position, although the sun 
was still above the horizon at midnight, its altitude at 
noon was too low to affect the temperature much, conse- 
quently, after August 20 the temperature of the air re- 
mained steadily below freezing point for the winter, and 
the young ice was forming at midday much earlier than 
itdoes in more southern latitudes. Notwithstanding this, 
Arctic navigation depends so much upon the wind, that I 
considered that the transient Arctic season of twenty days’ 
duration was still at its height’ The ice in Robeson 
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Channel was well broken up, moving up and down the 
strait with the change of tide, and only waiting for a wind 
to open a passage along shore, 

Having strengthened my crew by embarking Lieut, 
Wyatt Rawson and seven :nen belonging to the Discovery, 
forming one travelling sledge party, on the morning of 
August 26 the two ships forming the expedition, the 
officers and crews of which had worked so harmoniously 
and successfully together, separated ; those embarking in 
one, if the published charts and the statements of our 
predecessors proved correct, having the cheering feelings 
of in all human probability successtully completing the 
chief task assigned us, but the others, although elated at 
the prospects of their comrades and partaking generally 
in the inspiriting feclings, having a desperate fight to 
conquer the sensation of being left behind to play what 
they could not but consider a secondary part in the 
general programme. 

On arriving at the entrance of the harbour the main 
pack was found to have closed in ayinst the shore and 
completely filled up Lady Frankhn Sound, some small 
flues streaming rapidly into Discovery Bay. In endea- 
vouring to keep the ship clear of these, she touched 
the ground at the top of high water and hung there for 
hail an hour, when, fortunately, by loweriug the boats 
and lightening the ship a little, she floated ag iin without 
damage. During the afternoon, at low water, the pack, 
which, apparently uninfluenced by wind, had been moving 
to the southward the whole day, but fastest durmg the 
flood tide, drifted slightly off the land. Immediate ad- 
vantage was taken of the welcome onening which enabled 
us to proceed north, but on reaching Potnt Murchison, 
the pack extending completely across the strait, prevented 
all farther progress ; there was therefore nothing for it 
but to return to “ Discovery Harbour,” where the ship 
wis again secured at the entrance ready to advance at 
the first opportunity, 

On the 27th we experienced very light north-east winds, 
The ice in the channel continued to move to the south. 
ward, except during the height of the ebb tide, when it 
was cither stationary or sct slowly northward, but not 
sufficiently so to open a navigable passage, although just 
before hiph water it appeared so ready to move that I 
wits induced to recall the skating parties to the ship and 
keep the steam up. On the 2&th the ice was decidedly 
more open, and we were Just about to move at If AM, 
the commencement of the north running tide, when a 
thick fog enveloped us, and, hiding everyth ng at more 
than twenty yards distance, eliectually prevented our 
moving. Later in the afternoun it cleared off, but it was 
now low water, and on trying to move the ship I found 
that, although afloat, she was within a basin, surrounded 
on all sides by a raised embankment of mud, so, with the 
tantalising prospect of an open channel before us, we were 
forced to remain until the rising water enabled the 
lightened ship to pass over the obstacle. Hoisting up the 
boats and signalling a final “ good-bye ” to the Discovery, 
we succeeded in advancing to within a mile of Cape 
Beechey, fifteen miles north-east of Discovery Bay, when, 
in a tussle with a heivy floe-piece, the rudder-head-- 
which had been badly sprung some days before—became 
so injured that the rudder was nearly useless ; at the same 
time the pack was sighted pressing tight in against the cape 
on the northern side ; I therefore secured the ship inside 
some grounded ice and shifted the rudder, While waiting 
at this part of the coast the sportsmen were fortunate 
enough to capture three more musk-oxen, a very welcome 
addition to our supply of fresh meat, 

On the 29th the pack remained closed in to the north- 
ward of Cape Beechey until noon, when, at about the time 
of high water, from the summit of the cape, I observed it 
opening. The ship was immediately signalled to advance, 
and, picking up my boat on the way, we succceded in 
reaching Lincoln Bay, but not without having to run an 
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exciting and rather anxious neck-and-neck race with a 
heavy floe, which setting in towards the beetling pre- 
cipitous cliffs of Cape Frederick V11., forming the south 
point of the bay, threatened to prevent Our progress, At 
the entrance of Lincoln Bay, which otherwise is much 
exposed, some very heavy floe-bergs were aground on a 
bank, and they must to a great extent kecp heavy ice from 
forcing its way into the bay during a south-easterly wind, 
in which direction the bay is perfectly open. The head 
of the bay, which appeared from the distance to be well 
vegetated, was filled with pack ice consisting of numerous 
small floe pieces less than a quarter of a mile in diameter, 
intermixed with “rubble,” or “boulder” ice, now all 
cemented so firmly together with this season’s frost that 
we had great difficulty in clearing away a dock for the 
ship. . 
On the 20th a depdt ef provisions of 1,000 rations, for 
the use of travelling parties, was landed on the north 
shore of the bay. Soon after high water, the ice having 
opened out considerably, we proceeded to the northward ; 
but, in doing so, some large floe pieces of unusually heavy 
ice obliged me, much to my regret, to stand out some 
three nules from the land, thereby risking the ship being 
besct in the pack which I was most anxious and carcful to 
avoid happening. On all occasions of viewing the ice in 
Robeson Channel, since it was first seen from Cape 
Morton, I had invariably noticed lanes of water stretrhing 
south-east and north-west across the channel from abaut 
Cape Lupton on the Greenland shore, to Cape Frederick 
VII. on the west side, due probably to this being the 
narrowest part or neck ofthe channel, and the ice jamming 
across the narrowing space north and south of it, accord 

ing to the direction of pressure. Consequently, when at 
3 ¥.M. the ice prevented any farther advance, observing 
many pools of water near us, and having two hours of the 
north-running tide favoured bya light air still due, instead 
of returning to the safety of Lincoln Bay, ] waited at the 
edge of the pack:, in the hope of its opening. But in this 
1 was disappointed, for at 4 P.M., having just sufficient 
warning to enable me to pick cut the safest-looking place 
near us, that js, to get as far away as possible from the 
heavy ice, it completely encircled the ship, and she was 
hopelessly besct in a very heavy pack, consisting cf old 
floes of 80 fect in thickness, and from one to four nules 
in diameter, the intervals between them filled with broken- 
up ice of all sizes, from the bluc-ice rounded huminocks 
which were si tficiently high above the watcer-line to lift 
the quarter boats bodily as they passed underneath, whilst 
grinding their way along the ship’s side, down to the 


smaller pieces which the previous nipping together of the | 


heavy floes had rounded and polished hke the boulders 
and pebbles in a rapid river. Intermixed with the pack, 
fortunately for us, was a vast collection of soft pats of 
sludge-ice formed during the last snowfall: ths, if 
squeezed together before itis properly hardened into ice, 
forms into plate-like masses with raised edges, cach piece, 
whencver moved, assisting to round its neivhbour. 

Since meeting the ice eff Cape Sabine | had noticed a 
gradual Fut considerable change taking place in the 
appearance and formation of the flocs, The heaviest 
that we fist encountered were not more than cight or ten 
feet in thickness. Off Cape Frazer were a few more 
ancient pieces, estimated at the time as being twenty feet 
thick, but we now know that that was far shoit of the 
correct measure. But up to the present time, when the 
main pack consisted of heavy ice, 1 had failed to realize 
that, instead of approaching a region favoured with open 
water and a warm climate, we were gradually nearing a 
sca where the ice was of a totally different formation to 
what we had ever before expericnced, and that few Arctic 
navigators had met, and only one battled with success- 
fully ; that in reality we must be approaching the same 
sea which gives birth to the ice met with on the coast 
Ametica by Collinson and McClure, and which the lattor 
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in 1851, succeeded in navigating through in a sailing 

vessel for upwards of too miles, during his memorable 

and perilous passage along the north-west coast of Banks 

Land, from Prince Alfred Cape to the Bay of Mercy, but 

there sealed up his ship for ever; which Sir Edward 
Parry met with in the same channel in 1820, but with the 
more difficult task before him of navigating against stream 
aud prevailing wind, was forced to own conquered even 
him and his experienced companions ; which, passing on- 
wards to the eastward down McClintcck Channel, beset, 
ancl never afterwards released, the Aredusand Terror under 
Sir John Franklin and Captain Crozicr ; and which, inter- 
mixed with light Spitzbergen ice, is constantly streaming 
to the southward along the eastern shore of Greenland, 
and thire destroyed the Hansa of the German Arctic 
i xpedition. 

As our only hope of pushing north against the general 
set of the current, to say nothing of the extreme hazard 
of remaining in such a pack, consisted in regaining the 
shore, both boilers were lighted and full steam kept 
ready, in order to take immediate advantage of any 
opportunity that might occur. During the night, at the 
top of high water, the pack, which previously had been 
drifiing in a compact body to the southward, eased a 
little near the edye of the large and deep floating floes, 
in consequence of a difference In the force of the surface 
and under-current ; but before we were able to clear away 
a space of water at the stern sufficiently large to enable 
the rudder to be shipped, the ice closed, and oblived us to 
dismantle avin, At the full height of the ebb current 
the pack again tried its best to open, but with the same 
result. 

Fully expecting a change at low water, with much 
labour a working space was cleared under the stern, but 
owing to the spare rudder being very badly balanced we 
nearly lost our opportunity. At last, with the same rnomen- 
tary slacking of the ice pressure as occurred at the top of 
high water, with a greater pressure of steam than had 
been exerted even during the official steam trial, the ship 
commenced to move ; when, by advancing and retreating, 
a water space was gradually formed in which the ship 
could gain momentum, and at last we pushed our way 
bodily into ice not quite so close, and succceded most 
proyidentially in reaching the shore in Lincoln Bay. Tad 
we been delayed another five minutes the ship would 
have been caught in the pack during the heavy gale 
Which set in from the south-west the same eveninyg, and 
continued for two days ; and which, in fact, by forcing 
the pack to the north-east, out of the Robeson Channel, 
enablcd the ship to pass Cape Union without any trouble. 

During the late struyple, as well as on imany previous 
occasions, it was noticeable how futile the efforts of the 
crew were to clear away the ice on the bow or quarter 
which impeded the movement of the ship, compared to 
the enormous power exerted by the ship when able to 
ram her way between the pieces even at ordinary speed. 
Thus steamers are enabled to penetrate through a broken- 
up pack which the old voyagers, with their sailing vessels, 
necessarily deemed impassable. At the same tine there 
ib a limit to the risks which are advisable to be run ; no 
ship has yct been built which could withstand a real 
nip between two pieces of heavy icc. 

On the alternoon of August 31, shortly after the ship 
was secured in her former position to the firmice in Lincoln 
Bay, the wind gradually freshened from the south-west, 
blowing slightly off the land, accompanied with a snow- 
storm and a threatening appearance of the weather. 50 
far as we could d'stinguish through the snow, the main 
pack was driven by the gale to the northward up the 
channel, but knowing that it would take some hours to 
produce a navipable passage past Cape Union, I waited 
until the morning of September 1, when with steam 

we passed up the straits, 
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the western shore and the pack, which was driving | but its constant motion to the eastward kept it tight in 
quickly to the northward, at about three miles distance | against Point Sheridan and cut us off from all chance of 
from the land. By noon, having carried Her Majesty’s | advancing. I was much struck at the time by the per- 
ship into latitude 82° 24’ N., a higher latitude than any | tinacity with which the pack kept its ground during this 
vessel had ever before attained, the ensign was huisted at | severe gale, and could not help fearing that there would 
the peak. On hauling to the westward at the northern | be little chance of its opening out sufficiently to allow us 
entrance of Robeson Channel, we lost the wind under | to advance much farther this year; but knowing well the 
the lee of the land, and were obliged to furl sails and occasional inexplicable uncertainty in its movements we 
proceed under steam ; at the same time the breadth of still hoped for the best. 
the navigable water channel was much contracted, until On the morning of September 2 the wind suddenly 
off Cape Sheridan the ice was observed to be touching | shifted from south-west to north-west, bringing the pack 
the shore. rapidly in towards the land, and causing the ship to swing 
In Robeson Channel proper, except where the cliffs rise | broadside on to the heavy stranded ice; fortunately, the 
precipitously from the sea, and afford no ledge or step on barometer having indicated the probability of a change 
which the ice can lodge, the shore line is fronted at afew | occurring, steam had been kept ready, and after a con- 
paces distance by a nearly continuous ragged-topped ice | siderable amount of manceuvring the anchor was weighed, 
wall from fifteen to thirty-five feet high. It is broken only Our protected dock was so sinall, and the entrance to it 
opposite the larger ravines, where the soil carried down so narrow and encumbered with ice, that it was with 
by the summer flood has, by accumulating, shallowed the extreme difficulty, much labour, and no trifling expense in 
water sufficiently to catch up the drifting ice as it passes, broken hawsers, that the ship was hauled in stern fore- 
and form a line of more isolated ice hummocks. Here most, with the united force of the wind and flood tide 
the continuity of the ice wall is occasionally broken. But pressing at tight angles to the course. It was a nice 
on leaving Robeson Channel, immediately the land trends question whether the ice or the ship would be in first, 
to the westward, the coast line loses its steep character, | and my anxiety was much relieved when, as the whole 
and the heavy ice is stranded at a distance of 100 to 200 | northern pack reached the outside of our friendly floe- 
yards from the shore, forming a fringe of detached masses _ bergs, I saw the ship’s bow swing clear inside into safety, 
of ice from 20 feet to upwards of 60 feet in height above and the pack, instead of doing us an injury, considerably 
water, aground in from eight to twelve fathoms water, and strengthen our protecting outwork by forcing new pieces 
except where the coast is shallow extending close into the on shore; at the same time, we could not help foreseeing 
beach line. The average measurement of the ice in that by so doing our chance of advancing when we wished 
thickness as it floated is 80 feet, and it always breaks was preportionately lessencd. The danyer we had so 
from the salt water floe of which it originally formed a | narrowly escaped from was forcibly represented to us all, 
part in pieces of slightly greater dimensions in horizontal | as the pack, with irresistible force, swept past us to the 
measurements. On finding the ice close in at Cape ‘ eastward at the rate of a mile an hour, and constantly 
Sheridan, having made good 25 miles of northing since ; added to the accumulated masses outside. 
leaving Lincoln Bay in the morning, my only alternative The projecting point of a heavy floe would first ground 
was to secure the ship inside this protecting barrier of ice, in from ten to twelve fathoms of water; then the outer 
where she was accordingly placed during the afternoon, mass, continuing its course, unable to stop its progress, 
and a depét of provisions of 2,000 rations established for would tear itself away from its cast-off portion, The 
the use of travelling parties. The weather remained thick | pressure, however, still continuing, the severcd piece was 
until the evening, when I obtained a good view from a forced, and freyuently by the parent mass itself, up the 
station about 300 feet above the sea level. The coast Jine steeply inclined shore, rising slowly and majestically out 
continued to the north-west for about thirty miles, ferm- of the water 10 or 12 feet above its old line of flotation, 
ing a large bay bounded by the United States’ range of | and remaming usually uearly upright. The motion was 
mountains—Mounts Marie and Julia and Cape Joseph | entirely different to that produced when two ordinary 
Henry, named by the late Capt. Hall, are so conspicuous | floes some 4 or 6 feet thick met together; then, the 
that it was impossible to mistake their identity although | broken edges of the two pieces of ice, each striving for 
more than thirty degrees out in bearing on the chart. No | the mastery, are readily upheaved and continually fall 
land was to be seen to the northward although our wishes | over with a noisy crash, Here, the cnormous pressure, 
leading to the thought, we still hoped that the heavy | raising picces, frequently 30,000 tons in weight, in com- 
clouds in that direction might hide it from our view. But | parative silence, displays itself with becoming solemnity 
considering the character and movement of the ice I was | and grandeur. What occurs when two 80-foot flocs meet 
reluctantly forced to admit that it gave convincing proof | we cannot say ; but the result, as far as a ship is con- 
that none existed within a reasonable distance, and that | ceined, floating as the ice does higher out of the water 
we had arrived on the shore of the Arctic Ocean finding | than hersclf, would be much the same as the closing 
jit exactly the opposite to an “Open Polar Sea.” The | together of the two sides of a dry dock on the confined 
pack ice extended close in to Cape Sheridan and the ‘ vessel. . 
shore to the westward of it, a pool of water being noticed —- For the next three days we experienced light westerly 
on the east or lee side of each procure point in the bay winds ; the ice remained close in to the coast, moving 
which the intervening, ice effectually prevented our think- generally to the south-eastward, but occasionally stopping 
ing of reaching. To the eastward the channel by which and closing up towards the north-west during the ebb 
we had advanced was completely blocked by the return tide. During the flood, pools of water, half a mile long 
of the ice, and the ship, allhough fairly protected, was by a quarter broad, frequently formed on the south-east 
thoroughly embayed by the pack. The Jast snowfall had side of the larger floes, but they were always completely 
covered the land completely to a depth of from 6 to 12. isolated from each other by several miles of despite re 
inches and the low sloping hills formed anything but a Although a few large floes could be distinguishe ‘ in the 
cheering landscape. offing, the pack within five miles of the land gurl cone 
During the night the wind again freshened considerably sisted of floes of less than a mile in diameter, am ere 
from the south-west, and in a squall carried away the large proportion of rubble ice vey en off the 
hawsers by which we were secured and obliged me to let large floes as they forced their way past the points x 
go a bower anchor; this falling on gravel did not bring Jand to the north-west of us, the whole fader as Fig 
the ship up until she had drifted half a cable’s length out- a road for sledge travelling as could well be imagine ye 
side the barrier of “ floe-bergs” from which the pack was At this period, although all regular navigation = = 
slowly retreating towards the north-east. The gale con- dently at an end, I was naturally most ae : MOVE 
tinued all nivht and drove the pack two miles off shore, the ship from her exposed position before the setting in 
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of winter, but the quickly advancing season warned me 
that no movement should be made without a reasonable 
probability of attaining a sheltered position. Accordingly, 
Commander Albert Hastings Markham and Lieut. Pelham 
Aldrich started on September 5 to look at a bay seen 
from our hill station about eight miles distant from us to 
the westward. They reported that it was a well-sheltered 
harbour, thickly coated with this season's ice, but that 
the continuous wall formed by the grounded floe-bergs 
across the entrance to it would effectually prevent our 
entering. ace 

After this report, with the temperature remaining steady 
between + 20° and + 10°, and the barrier of grounded 
ice, which, although protecting, effectually imprisoned us, 
having increased in breadth to seaward for 200 yards, 
each heavy piece being compactly cemented in amongst 
its neighbours by the lighter broken up rubble ice, which 
was carried in by the tidal current, and frozen into posi- 
tion by the low temperature, I decided to commence 
landing such provisions and stores as were hampering 
the decks of the ship, and which would not be required 
during the winter, should we fortunately be able to move 
into safer quarters. 

On September 6, 7, and 8, we experienced a heavy fall 
of snow, which, bearing down the young ice by its accu- 
mulated weight, allowed the water to percolate upwards, 
and render the floe very wet and unfavourable for travel- 
ling on. But not expecting any decided movement of the 
ice during the neap tides, and having secured the ship 
with a bower anchor and cable to the shore, and landed 
an ainple depot for the support of any travelling party in 
the event of accident to the ship, which at the time did 
not appear improbable, Lieut. Pelham Aldrich, accom- 
panied by Capt. Feilden, R.A., and Dr. Edward L. Moss, 
Started on a pionecring journcy towards the north, and 
Lieut, Wyatt Rawson towards the south. The latter 
returned after two days’ absence, having found the cape 
three miles from the ship, forming the entrance to 
Robeson Channel, impassable by land, on account of the 
steepness of the cliffs ; and by sea, in consequence of the 
continual movement of the broken pack, which prevented 
him venturing on it, even with a boat. Lieut. Aldrich’s 
party returned after an absence of four days. He had 
succeeded in establishing a depét of provisions, and cx- 
ploring the coast line for a distance of twenty miles to the 
north-west. The travelling was found to be unusually 
heavy, owing to the very rough state of the ice, and the 
deep snow, with its sticky wet foundation of sludge; 
indeed, so bad was it that although only laden with half 
weights, ail three sledyes broke down. The young ice in 
the few patches met with was too weak and treacherous 
to admit of heavy sledg s journeying over it ; one siedge 
pe through, and was only recovered with much diffi- 
culty, 

On September 10 a westerly wind blowing off shore, 
force 4, combined with the ebb tide, opened for the first 
time since our arrival here, a narrow channel between the 

rounded ice and the pack extending for half a mile 

eyond Cape Sheridan, but trending out to seaward. On 
the 11th, the same wind continuing, the channel widened 
out until it was a mile broad, and extended for six miles 
to the westward, ending two miles distant from the shore. 
As this offered an opportunity of advancing a large depot 
of travelling provisions and boats by water, Commander 
Markham started with a strong party, having first to 
Jaunch the boats across the heavier barrier of ice within 
which the ship was sealed up, apparently frozen in for the 
season. 

The sky being fairly clear, this was the first day on 
which we were able to pronounce decidedly concerning 
the northern land reported to exist by the Po/aris, After 
a constant watch, and carefully noting the movement of 
the darkened patches, | was now with much reluctance 
forced to adinit that no land existed to the northward for 
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a very considerable distance. As seen through the light 
haze the dark reflection of the sky above the detached 
pools of water in the offing, in strong contrast by the side 
of the light reflected from the close ice, which in a great 
measure is similar to the bright glare reflected from a 
large sand flat, creates a very decided appearance of land 
when there is a mirage; indeed, sufficiently so as to 
deceive many of us when so anxiously expecting and 
hoping to see it. We, therefore, cease to wondcr at the 
casual look-out men from the Polaris being mistaken, 
but the more experienced on board should not have 
allowed themselves to be so readily misled. 

During the 13th and rath the wind from the south- 
west gradually freshened, until on the latter day it was 
blowing a very strong gale, force 10 in the squalls, and 
evidently extending over the whole extent of Kennedy 
Channel ; for the swell from the open water which it had 
produced on the weather shore extended round Cape 
Rawson, and reaching our position broke up ali the light 
ice formed this season, and drove it out to sea, the large 
grounded floe-bergs alone remaining, with clear passages 
between them, through which we could hive readily 
passed if requisite ; but the main pack to the westward, 
although the channel leading to seaward had extended 
to between ten and twelve miles distance from us, still 
remained fast to the shore at a distance of about six miles 
from the ship. 

The ship was secured by a bower cable, stern to the 
shore, one side resting against a large floc-berg, and 
bumping slightly against it with the swell. During the 
evening it was blowing furiously, with a blinding snow- 
drift, and whilst 1 was thinking of the uncomfortable state 
of the travellers in the tents in such a gale, I observed 
Commander Markham arrive abreast the ship. Although 
we were within 120 yards of the shore, it was only by 
double manning the oars of the cutter that during an 
opportune lull I was able to establish a hauling line 
between the ship and the shore, and so communicate with 
him; when it appeared that, having one man disabled 
from exhaustion, he had decided to push on for the ship 
to obtain assistance. With the help of the fresh men 
forming the cutter’s crew, Capt. Markham and myself 
had the satisfaction of seeing the sledge party all on 
board before midnight, and the frozen man’s life saved ; 
but the sledge crew, who had so gallantly faced the 
storm, were ai] mnch exhausted, and in fact did not 
recover themselves for several days. 

On the morning of the 15th the wind lulled consider- 
ably, and the remainder of Commander Markham’s party, 
under the command of Lieut, Parr, returned, having 
passed anything but a pleasant time in their tents durine 
the gale. On ascending our look-out hill I observed that 
the ice to the westward between the Jand and the channel 
in the pack had dritted to seaward, leaving a clear road 
by which we could advance to a place of shelter. Making 
a signal to the ship, steam was immediately got ready and 
the rudder shipped, but on lowering the screw we found 
it impossible to enter the shaft. Whilst raising it again 
to clear away the ice, a very thick snowstorm came on 
with a blinding mist, which, hiding everything from view, 
prevented our moving. Before midnight the storm was 
blowing as furiously as ever. 

On the morning of the 16th, the gale still keeping the 
main pack clear of the shore, the weather cleared again, 
and another attempt was made to ship the screw, but 
without success, on account of the accumulated ice. 
While endeavouring to clear it the wind gradually shifted 
round to the north-west, and we had the mortification of 
seeing the pack rapidly nearing the land. By 2 P.M. it 
had reached the shore ice, and effectually closed us in tor 
the winter. It never left the shore to the north-westward 
of our position afterwards, although a large space of clear 
water remained to the eastward between us and Robeson 
Charnel, so long as the wind lasted from the eastward. 
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I may here add that on examining the coast-line after- | than those usually experienced. Out of the nortbern 


wards, hoth during the autumn and the following spring, 
] am firmly persuaded that our forced detention during 
the late gale was most providential. There was no bay 
on the coast open enough to receive the ship, and the ice 
at the cntrance of each was far too thick for us to cut 
or force our way through before the main pack had 
closed in. ; 

Off the open coast where we were farced to pass our 
winter, the heavy nature of the ice constituted our safety ; 
grounding in twelve fathoms, it was impossible that it 
could hurt the ship. At first ] was rather anxious lest 
any lighter ice might be forced in, and that then the ship 
Aa es be driven by it on shore, but as time advanced 
and nothing but ice of the same thick character made its 
appearance, [ became more reconciled to our position. 
It ultimately proved to be the best sheltered position on 
the coast from which a ready means of retreat was likely 
to be offered. In all other parts, the beach, cither by 
being too steep, allowed the heavy ice to force its way 
close up on to the shore, or where shallower, left a suf- 
ficiently large space of water in which smaller and more 
dangerous ice-blocks were able to drift about before they 
grounded in about the same depth of water as that in 
which the ship floated. 

During the following week preparations were made for 
the autumn siedging, each man being fully employed fitting 
his travelling clothing and preparing the equipment of 
the sldges. As soon as th: shore ice was sufficiently 
strong, Commander A. H, Markham, with Lieutenants A. 
A. C. Parr and W. H. May under his orders, started on 
September 25 with three sledges to establish a depdt of 
provisions as far in advance to the north-westward as 
possible. Lieut. P. Aldrich left four days previously with 
two lightly-equipped dog sledges to pioneer the road 
round Cape Joseph Henry for the larger party. He re- 
turned on board on October 5, after an absence of thir- 
teen days, having been accompanied by Adam Ayles, 
A.B. On September 27, from the summit of a mountain 
2,000 feet high, stiuated in lat. 82° 48 N., somewhat 
further north than the most northern latitude attained by 
our gallant predecessor, Sir Edward Parry, in his cele- 
brated boat journey towards the North Pule, he discovered 
land extending to the north-westward for a distance of 
sixty miles to lat. 83° 7’, with lofty mountains in the inte- 
nor to the southward. No land was sighted to the 
northward. 

Qn October 14, two days after the sun had left us for 
its Jong winters absence, Conimander Markham’s party 
returned after a journey of rincteen days, having, with 
very severe labour, succeeded in placing a depot of pro- 
visions in lat. 82° 44’ N., and ‘n tracing the coast-line 
nearly two niles further noith, thus reaching the exact 
latitude attained by Sir Edward Parry. Being anxious 
to inform Capt. Stephenson of our position, and the good 
prospects before his travelling parties in the following 
spring in exploring the north-west coast of Greenland, I 
despatched Lieut. Rawson again to attempt to open com- 
munication between the two vessels, although I had 
grave doubts of his succeeding, He was absent from 
October 2 to October 12, returning unsuccessful on the 
Jatter day, having found his road again stopped by unsafe 
ice within a distance of nine miles of the ship. The 
broken masses of pressed-up ice resting against the cliffs, 
in many places more than 30 feet high, and the accumu- 
lated deep snow-drifts in the valleys caused very laborious 
and slow travelling. 

During these autumn sledging journeys, with the tem- 
perature ranging between 15° above and 22° below zero, 
the heavy labour, hardships, and discomforts inseparable 
from Arctic travelling, caused by the wet soft snow, weak 
ice, aud water spaces, which obliged the sledges to be 
dragged over the hills, combined with constant strong 
winds and misty weather, were, if anything, much greater 
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party of twenty-one men and three officers, no less than 
seven men and one officer returned to the ship bad-y 
frostbitten, three of these so severely as to render ampu- 
tation necessary, the patients being confincd to their beds 
for the greater part of the winter, 

The sledges with their cargoes on four occasions broke 
through the ice, and individual men frequently ; but 
these, becoming wet through, wete made to change th ir 
clothing, and so escaped any bad consequences, Tie 
frost-bites are to be attributed entirely to the wet slud, y 
state of some of the ice that had to be crossed. It so 
happened that heavy snow fell on twelve consecutive 
days, forming a layer of lightly compressed snow at least 
2 feet thick, which in the snow-drifts collected into ridges 
more than double that depth. The thin ice, not being 
sufficiently strong to support this additional weighr, 
became borne down and allowed the water to ooze 
through. This being protected from the cold temperature 
of the air by its blanket-like covering, remained unfrozen, 
althcugh the temperature was upwards of 40° below the 
freezing-point ; consequently whenever the travellers, in- 
experienced as they were at the time, were forced to drag 
their sledyes over a road of this natu:e, their feet became 
wet and afterwards frost: bitten a considerable time before 
they discovered it (when the tent was pitched in the 
evening), by which time the aschief had attained such 
an advanced stave as to defy all restoration of the circu. 
lation. The tent equipment became so saturated with 
frozen moisture that on arrival on buard it weighed mo ¢ 
than double what it did when dry before starting ; and 
so anxious weie all to escape another slecpless mpht in 
the suffly frozen blanket bags, that on the last day a 
forced march was made by the northern party through 
the heavy snow to the ship, in which the powers ¢ f endur- 
ance of all engaged were tried to the utmost. All the 
travellers returned m wonderful spirits and full of pluck. 
Nothing could exceed the determined perseverance with 
which each obstacle to the advance of the party was 
overcome, or the cheerfulness with which cach made light 
of the numerous unavoidable hardships they had under- 
gone The sledycs proved to be too rigid ; the uprights 
breaking necessitated frequent stoppages for repairs ; but 
by taking out the metal pms connecting them to the upper 
bearers, and depending upon the hide lashings, they after- 
wards stood the unusually heavy work admirably. 

Qn no one day while the northern party were travelling 
this season could they have obtained snow of sufficient 
consistency to enable them to build snow houses fo1 
shelter by night. Lieut. Rawson, finding harder snow ir 
the southern ravines, was able to construct a snow houst 
on one occasion. The advantageous results of the autumr 
travelling, in addition to the advance of provisions fo: 
future use, were, first, a considerable gain in experienc 
in Arctic sledying, and secondly, by our greater gooc 
fortune in finding continuous land over or near whicl 
to travel, we succeeded in wresting from Sir Edwarc 
Parry and his companions their gallantly-achieved dis 
tinction of having advanced the British flag to the highes 
northern latitude. I have grouped the names of himsel 
and his followers together on the chart in the latitude t 
which they attained in 1827, On the return of the tra 
velling parties, the sun having bidden us farewell, prepa 
rations were made for the winter; the ship was house 
over, all the provisions and stores which could withstan 
the weather, and for which room could not be found bela: 
hatches, were deposited on shore, and the habitable dec 
cleared as much as possible. By carefully covering ove 
the engine-room hatches with a thick layer of snow, th 
cold, throughout the winter, was kept from penetratin 
downwards into the lower part of the ship. The temp 
rature of the holds and engine-room, without the use: 
fires, always remaining above -+ 28°5, the temperature 
the surrounding water, and the fire-pumps which hz 
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their suction pipes more than six feet below the water-line, 
remained serviceable to the last. ; : 

The long Arctic winter, with its unparalleled intensity 
and duration of darkness produced by an absence of sun- 
light for 142 days, was passed by each individual on 
board with much cheerfulness and contentment. Owing 
to the sameness in the daily routine, which, when looking 
into futurity, is thought to entail a long duration of 
dreary monotony, the time, in reality, passed with great 
rapidity, and in January, when the first glimmering 
increase in the midday twilight began to lengthen 
sensibly day by day, the want of light was scarcely noticed 
by any one; and not until the sun actually returned on 
March 1 did we in any way realise the intense darkness 
we must have expcrienced for so long a period. The 
manifold ordinary duties of the ship—to which were added 
the constant repair cf the snow embankment, which, in 
consequence of our being frozcn in close to a stranded piece 
of ice, was thrown down every spring tide—kept the ship’s 
company fully employed, and gave them plenty of exer- 
cise during the day. On five evenings in the week a 
school, formed on the lower deck under Commander 
Markham and several of the officers, was well attended, 
each Thursday being devoted to lectures, songs in cha- 
racter, and readings, with occasional theatrical represen- 
tations ; the whole so admirably arrangei and conducted 
by Commander Markham as to keep up the pleased 
interest of all for the whole period. ‘The ventilation of 
the ship received the unceasing attention of Dr. Thomas 
Colan and myself, and owing to the large extra space 
amidships, left little or nothing to be desired in that 
respect. The health of the ofhcers and crew, with only 
one exception, was most excellent, and the habitable deck 
as dry as is possible in these regions, in a ship without an 
extraordinary expenditure of coal. 

With the arrival of the new year preparations for the 
spring travelling campaign commenced, the dogs being 
exercised daily under the superintendence of Mr. Georg: 
Le Clere } geiton, Sub-Lieutenant, as soon as there was 
sufficient light. The pack in the offing remained in 
motion until the first week in November, when it gradually 
settled itself into position for the winter, the last pool of 
water being seen on the 16th of the month off Cape 
Rawson at the entrance to Robeson Channel. No move- 
ment, whatever occurred in the ire during the winter, 
except the formation of a tidal crack outside the grounded 
ice, which opened 2 or 3 feet during the spring udes, 
Although we had frequent evidence of strong winds pre- 
vailing in Robeson Channel, the weather at our winter 
quarters was remaikably calm; mndecd we may be said 
to have wintered on the border ot a Pacific Sea. The 
prevailing wind was from the westward ; we never experi- 
enced any easterly winds ; it always blew off the land. 
Had it not becn for the intervening calms, the persistent 
westerly winds might have been weil culled @ trade wind. 
On only two days were we prevented by the wind and 
accompanying snow-drift from taking exercise outside the 
ship. This quiet state of the atmosphere was productive 


of the severest cold ever experienced in the Arctic | 


regions. 


Early in March, during a long continuance of cold 
weather, the A/erf registered a minimum of 737 telow 
zero; the Lescovery, at the same time, 70°5 below zero. In 
1850 the North Star, at Wolsenholme Sound, in lat. 76° 30’ 
N., recorded 69°5 below zero, The A/er?’s minimum tem- 
perature for twenty-four hours was 70°31 below zcro, the 
Ascovery’s minimum temperature for twenty-four hours 
was 67°0 below zero; Dr, Kane’s, at Ronsselaer Harbour, in 
lat. 78° 37’ N. in 1854, 58:01 below zero. Previously the 
longest continuance of cold weather recorded, that by Sir 
Edward Belcher at Northumberland Sound, in lat. 76° 52’ 
N., in 1853, was a mean temperature for ten consecutive 
days of 48:9 below zero. The Discovery experienced a , 
mean temperature for seven consecutive days of 58°17 | 
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ditto. The Alert experienced a mean temperature for 
thirteen days of 58'9 ditto; and for five days and nine 
hours of 66:29. During February mercury remained 
frozen for fifteen consecutive days ; a south-westerly gale, 
lasting four days, then brought warmer weather ; tmme- 
diately the wind fell cold weather returned, and the 
aa aes remained frozen for a further period of fifteen 
ays. 

After the heavy snow-fall in the autumn previously 
alluded to, very little fell, and much trouble was experi- 
enced in obtaining sufficient for embanking the shh , it 
being necessary to drag some from the shore for that 
purpose. Owing to the small quantity which fell during 
the winter, estimated at from 6 to 8 inches, the summits 
of the coast hills were uncovered by the wind and re- 
mained so until May and the carly part of June, when we 
again experienced a heavy snow-fall, estimated at a mean 
thickness of 1 foot. In the valleys and on the shores having 
an eastern aspect, the snow which fell remained light, 
and, unless snow-shocs were used, caused very heavy 
travelling. In the unprotected valleys and on the weather 
coasts the snow was sufficiently compact to afford fair 
travelling, much the same as that experienced in southern 
latitudes, where the morc variable winds harden the snow 
everywhere. 

Light flashes of aurora were occasionally seen on 
various bearings, but most commonly passing through 
the zenith. None were of sufficient brilliancy to call for 
notice. The phenomena may be said to have been insip- 
nificant in the extreme, and, as far as we could discover, 
were totally unconnected with any magnetic or electric 
disturbance. 

During the winter Commander Albert’ H. Markham 
and Lieut. George A. Giffard employed themselves with 
much diligence and perseverance at the magnetic ob- 
servatory, situated on shore, in a series of large and lofty 
snow houses, which were connccted together with a 
covered snow gallery. Weekly observations were made 
with Barrow’s cip circle for determining the inclination, 
and by means of Lioyd’s needles for the total (relative) 
force. Occasionally these observations were repeated on 
the same day. The absolute horizontal intensity was 
obtained once every three weeks, and a series of hourly 
differential observations were obtained with the portable 
dechination magnetometer on several consecutive days tn 
the months of December, January, and February. At 
various places between Disco and the slleré’s win'er 
quarters, whenever ee offered, observations for 
incl nation and total force were taken with Mr. Fox's 
instrument, observations for determining the absolute 
declination were also taken when opportunities occurred. 

Lieut. Pelham Aldrich superintended the meteorological 
observations, also observations with Sir C. Wheatstone's 
polariscope, and Lieut. Alfred A. C. Parr, notwithstanding 
the severe season, obtained a good series of astronomic:l 
observations, also observations with the spectroscope and 
Sir William Thomson’s portable electrometer. 

I have not hitherto alluded to the services of Cant. 
Feilden, Paymaster, R.A., Naturalist to the Expedition, 
preferring that the report on the numerous scientific sub- 
jects to which he has directed his attention should 
emanate from himself; I will merely state here that not 
one moment has been Jost by this indefatigable collector 
and observer, He has, moreover, by his genial dispos:- 
tion and ready help on all occasions, won the friendship 
of all, and I feel confident that their Lordships will highiy 
appreciate his valuable services. I am only doing him 
justice when I state that he has been to this expec- 
tion what Sabine was to that under the command of Sir 
Edward Parry. 

Dr. Edward Moss, a highly skilled and talented ob- 
server, in acdition to hrs medical duties. kept himself fully 
employed in many branches of natural science; his .n- 
vestigations embraced studies of the floe-bergs and floes, 
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principally chlorine estimations, specific gravity estima- 
fions by Buchanan’s method, and microscopy of dust 
strata ; the chlorine and specific gravity estimations, and 
the microscopy of winter sea water ; examination of air 
precipitates ; estimation of carbonic acid and watery 
vapour in air; some experiments on the brittleness of 
iron at low temperatures. 

The vicinity of our winter quarters proved to be un- 
favoured by game. On our first arrival a few ducks were 
seen and five shot, and during the winter and spring three 
hares were shot in the neighbourhood of the ship. This 
completes our list up to the end of May. In March,a 
wolf suddenly made his appearance, and the same day 
the tracks of three musk-oxen or reindeer were seen wi hin 
two miles of the ship, but they had evidently only paid 
us a flying visit. In July six musk-oxen were shot, the 
noly ones seen in our neighbourhood. The travelling 
parties were only slightly more fortunate in obtaining 
game, In June a few ptarmigan, ducks, and reese were 
shot and used by the sick, In July and August they 
obtained a ration of fresh meat daily. In March and the 
beginning of April about two dozen ptarmigan passed the 
ship, flying towards the north-west in pairs; finding no 
vegetation uncovered by snow in our neighbourhood, they 
flew on seeking better feeding grounds ; they were nearly all 
shot subsequently by the outlying parties near Cape Joseph 
Henry. {inthe middle of May snow-buntings and knots 
arnved. A number of the young of the latter were killed 
in July, but no nests or eggs were found. Early in June 
ducks and veese passed in small flocks of about a dozen, 
fying towards the north-west, but owing to a heavy fall of 
snow, lasting three days, which covered the land more 
completely than at any other time during our stay, at 
east half the number returned to the southward, not 
pleased with their prospects so far north. Two dozen 
small trout were caught during the autumn and summer 
in lakes from which they could not possibly escape to the 
52. 

The total game list for the neighbourhood of the l/er?’s 
winter quarters, is as follows :~- 
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On March ¢ the sun returned after its long absence. 

The sledging season being now ncar at hand, I pre- 
yared orders for Capt. Stephenson to employ the whole 
orce at his disposal in exploration of the neighbouring 
hore and the north coast of Greenland, instead cf sending 
L party to communicate with Smith’s Sound, as IJ con- 
idered that a sledge party employed on that duty this 
ieason would be performing unnecessary work, and that 
nm the event of their Lordships communicating with 
wittleton Island, and finding that [ had not visited it, 
hey would understand that the expedition was well placed 
or fo far north, and that all was going on satis- 
actorily, 

March 4 was the day fixed for the dog-sledge to start to 
pen conimunication with the Discovery, should the 
veather be favourable, but the severe cold which we then 
xperienced prevented their starting. The temperature 
emained unusually low until the r2th, when it rose to 
“35°, and the weather being fine and settled, Mr. 
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George Le Clere Egerton, Sub-Lieutenant, started in 
charge of the dog-sledge, accompanied by Lieut. Wyatt 
Rawson, belonging to the Discovery, whom | wished to 
consult with Capt. Stephenson concerning the exploration 
of the Greenland coast, and Christian Petersen, inter- 
preter, As IL knew that this journey was sure to entail 
very severe labour, Frederick, the Esquimaux dog-driver, 
not being a strong man, was Icfton board. Four days 
afterwards, the temperature having risen considerably in 
the interval, with a strong wind from the southward, the 
party returned m consequence of the severe illness of 
Petersen. He was taken ill on the second march with 
cramp inthe stomach ; and afterwards nothing could keep 
him warm. The tent being very cold, the two officers 
burrowed out a snow hut, and succeeded in raising the 
temperature ins'de to + 7°, but the patient stil re- 
mained in an unsatisfactory condition, and it was only by 
depriving themselves of all their own warm clothing, and 
at the expense of the heat of their own bodies, that they 
succeeded, after great persistence, in restoring the circu- 
Jation in his extremities to some extent. The following 
day, Petersen being no better, they wisely determined to 
return with him immediately to the ship. During this 
journey of sixteen miles, both Mr. Everton and Lieut. 
Rawson behaved most heroically, and, although fre- 
quently very seriously frost-bitten themselves, succecded 
in keeping life in the invalid until they arrived on board. 
He was badly frost-bitten in the feet, both of which had 
subsequently to be amputated. Notwithstanding the pro- 
fessional ability and incessant watchful care of Dr. 
Thomag Colan, he never recovered from the severe shock 
his systém had received on this occasion, and eventually 
expired from exhaustion three months afterwards. He 
leaves a wife aud fanily living in Copenhagen, who . 
trust will receive @ pension, 

On March 20, with fine weather and a temperature 
of 30° below zero, Mr. Egerton and Lieut. Rawson, 
having partially recovered from their most praiseworthy 
exertions when attending Petersen, again started for the 
Liscovery, accompanied by two seamen, which they suc- 
ceeded in reaching on the sixth cay, after a very hard 
scramble over the rough ice in Robeson Channel, and 
along the steep snow slopes formed at the foot «f the 
precipitous coast cliffs. No water was met with beyond 
that formed in the tidal crack, close to the shore. The 
temperature throughout the journey ranged from — 
42° to ~ 24°, During the latter part of March the 
sledge crews were fully employed preparing their provi- 
sions, and equipping the sledges for the spring journeys, 
Long walks were taken for exercise, and a depdt of pro- 
visions was placed a few miles tothe southward for the 
use of the Greenland division. 

On April 3 the seven sledges and crews, numbering 
fifty-three officers and men, started on their journeys with 
as bright prospects before them as any former Arctic 
travellers—everyone in apparently the best possible 
health, and, while knowing the severe labour and hard- 
ships they would have to undergo, all cheerful, and 
determined to do their utmost. A finer body of picked 
men than the crews of the three extended sledge parties 
was never previously collected together. 

Commander Albert H. Markham, seconded by Lieut. 
Alfred A, C, Parr, with two boats equipped for an absence 
of seventy days, was to force his way to the northward 
over the ice, starting off from the land near Cape Joseph 
Henry. 

Three sledge crews, under the respective commands of 
Dr. Edward Moss, who in addition to his duties as 
Medical Officer tu the division, volunteered to assume 
executive charge, and Mr. George White, Engineer, also 
a volunteer, accompanied them as far as their provisions 
would allow. Lieut. Pelham Aldrich, assisted by a sledge 
crew under the commandof Lieut. George A. Giffard, was to 
explore the shores of Grant Land towards’ the north and 
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west, along the coast line he had discovered in the 
previous autumn. 

In regard to the first of these two journeys, that under- 
taken over the ice towards the north, it is my duty to its 
Commander and his followers to state that, knowing the 
extremely rough road over which they would be obliged 
to travel, I had little hope that they would reach a high 
latitude, for their daily progress with light or heavy 
sledges must necessarily be very slow. I thought it best, 
neverthelcss, to make the experiment, to prove whether or | 
not the Pole could be reached by a direct course over the 
ice without continuous land along which to travel. 
Having. such willing and determined leaders as Com- 
mander Markham and Lieut. Parr, and the pick of the ! 
ship’s company, who themselves were all chosen men out | 
of numbers at hand, I sent them forth with full contidence | 
that whatever was possible they would perform. | 

In organising this party, nothing was known of the | 
movements of the Polar ice. I was even in doubt | 
whether it was not always in motion in the offing, conse- 
quently I decided that boats must be carried of sufficient 
capacity for navigation, and not merely for ferrying pur- 
poses. This necessitated very heavy weights being dravged. 
It was also necessary that the party should carry a heavy | 
load of provisions, for, owing to our clear weather and ‘ 
lofty look-out station, we had previously ascertained that 
no land existed within a distance of fifty miles of Cape 
Joseph Henry. 

When a sledge party have to drag a boat even with only 
a few days’ provisions, and over a smooth floe, double 
trips are necessary over the same road daily, in the same 
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Robeson Channel, and to mark a convenient road across 
it for the heavier exploring sledges coming north from the 
Discovery under the command of Lieut. Lewis A 
Beaumont. 

Oa April 24 the second division of the supportin 
sledges returned, reporting the main parties to have settle 
steadily down to their work, and with the exception of one 
marine suffering from debility who was sent back, all were 
in good health and capital spirits. The temperature had 
fortunately risen to about — 26 degrees. The very cold 
weather had tried the party much, and there had been 
numerous light cases of frost-bites, which but for the pre- 
sence and care of Dr. Moss might have proved serious. 
The appearance of the ice within six miles of the land was 
anything but cheering to the northern party, but they 
looked forward with hope that the floes would get larger 
and Jess troken up as they advanced. Each sledge 
cairied extra tea in lieu of the usual midday allowance of 
spirits, Both men and officers were unanimous in favour 
of the change, and willingly put up with the misery of 
standing still in the cold with cold feet during the long 
halt needed for the purpose of boiling the water, and all 
agreed that they worked better after the tea lunch than 
during the forenoon. 

On the 16th Lieut. Lewis A. Beaumont and Dr, Richard 
W. Coppinger arrived froin the Discovery, having been 
ten days performing a travelling distance of seventy-six 
miles with light sledges, so broken up and difficult was 
the nature of the ice in Robeson Channel. They brought 
news that the ice was continuous and afforded fair travel- 
ling across Hall’s Basin, and that the dep&t of provisions 


manner as Sir Edward Parry was compelled to journey at Polaris Bay was in good condition and fit for use. These 
in 1827, consequently, the utmost limit that could be | circumstances enabled me to arrange for Lieut. Beaumont 
transported in this way with two trips on level ice was | to proceed with lightly laden sledges along the Greenland 
chosen, and this provided the party for an absence from | coast to the eastward, and after completing his journey to 
the land for sixty-three days, The plan usually resorted | fall back on the /’o/arés depét before June 15, by which 
to of reducing the weights carried by the advance party by | time two boats would be carried across the straits from 
providing a chain of supporting sledges is not applicable | the Lyscovery, ready for his retreat should the ice have 
when each assisting sledge requires a boat capable of | broken up. 
carrying its crew. On the 18th Lieut. Rawson and Mr. Egerton returned, 
On the day following the departure of our travelling | having succeeded in crossing the channel without finding 
parties, Mr. Egerton and Lieut. Rawson returned from ' more than the usual difficulties amongst the heavy hum- 
the Discovery after a rough journcy, with a tempe- | mocks, which they had now become so accustomed to. 
rature ranging between 44° and 15° below zero, but all an | They had landed on the Greenland coast north of the 
good health and spirits, and beyond sore noses and tips ! position marked as Repulse llarbour, which proves to be 
of fingers from frost-bites, were none the worse for their ' only a slight indentation in the coast line, having a fresh- 
celd journey. __ | water lake inshore of it, which from an inland view might 
The news from the Discovery was most cheering with | readily be mistaken for a harbour. 
the exception that, although they had succeeded in obtain- | On April 20 Lieut. Beaumont, accompanied by Lieut. 
ing upwards of thirty musk-oxen, one man was in the Rawson and Dr. Coppinger, started for his Greenland 
sick list with a bad attack of scurvy. With this exception | exploration, the few days’ rest having materially benehted 
the crew of the Drscevery had passed a very comfortable | his men, who may be said to have started from the Des- 
winter, plenty of cheerful work leading to and inducing ! covery unexperienced in Arctic sledging, that ship having 
constant employment of mind and body, coupled with a | had no autumn travelling in consequence of the ice re- 
fair share of mirthful relaxation and a frequent meal of | maining in motion until a very late period of the season. 
fresh meat. I refer you, Sir, to Capt. Stephenson’s full | On April 23 Capt. Stephenson and Mr. Thomas Mitchell, 


report for a detail of his proceedings, His crew were 
a aring for the exploration of Lady Franklin Sound 
and the coast of Greenland. 

On April 8 the first supporting sledge returned from 


assistant-paymaster in charge, arrived from the Discovery, 
and I had the advantage of consulting with the former 
unreservedly concerning the prospects of our numerous 
travellers then scattered over the neighbouring shores, 


Commander Markham’s and Lieut, Aldrich’s parties. | the two ships remaining tenanted only by officers and a 


As usual on the first starting several of the travellers were 
much distressed by the severe and unaccustomed work, 
and the cold weather preventing sleep at night, but were 
gradually improving. One man who had been ailing 
slightly during the last month was sent back, and one of 
the crew of the supporting sledge returned with a frost- 
bite, the only serious case during the season, although the 
travellers, on two days out of the six that this party were 
away, experienced a temperature of — 46°. , 

On April 10 Lieut. Wyatt Rawson and Sub-Lieut. 
George Clere Egerton, having somewhat recovered 
after their cold journey to the Descovery, equipped with 

" sledges, started to ascertain the nature of the ice in 


few invalids. Arrangements were made fay the explo- 
ration of Petermann’s Fiord, and should the season prove 
favourable, for the examination of the ice-cap south of 
Bessels Bay, On April 30 Capt. Stephenson returned to 
__.| Discovery. 

Until the latter end of May sledge parties were con- 
tinually arriving or departing, carrying forward depéts of 
provisions for the use of the distant parties on their return. 
In carrying out these duties I was much indebted to Dr, 
Edward L, Moss, who again volunteered to command a 
_.~=p~, and I the more readily availed myself of his ser- 
vices knowing that it would afford him a : 
continuing his scientific studies. Mr. James 
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engineer, also assisted me materially as commander of a On May 24 Licut. Giffard returned on board, after 
gledge party, depositing Lieut. Pelham Aldrich’s last depdt of pro- 
* On May 3 Lieut. Giffard returned with news from Lieut, | visions, he and his crew having performed their im- 
Pelham Aldrich up to April 25, his twenty-second day out | portant work well and expeditiously ; but I am sorry to 
rom the ship, He reported that all his crew were well add that he brought Dr, Colan two mote invalids. The 
and cheerful, but that the soft snow was causing very | attack occurring on his outward journey, as it was of 
heavy and slow travelling. i vital importance that he pushed on, Lieut. Giffard was 
: Up to this time all had gone well with the expedition, | necessarily obliged to leave them in a snow hut for 
‘The two ships had advanced as far north as was possible; | five days, one man taking care of the other as best he 
they were admirably placed for exploration and other | could until the party returncd, Licut. Giffard acted with 
urposes; and the sledge crews, formed of mcn in full | great judgment, decision, and consideration on this oc- 
iealth and strength, had obtained a fair start on their | casion, and the two invalids recovered before the ship 
jowneys under as favourable circumstances as possible. | broke out of winter quarters. 
(On May 3 Dr. Thomas Colan reported that five men had On June t Mr. Crawford Conybeare arrived with 
scorbutic symptoms ; however, as each case had some | news from the Duscovery up to May 22. Lieut. Archer 
predisposing cause, | was not alarmed until on the 8th | had completed his examination of the opening in the land 
the three ice quarturmasters and two able seamen return- | west of Lady Franklin Sound, proving it to be a deep 
ing from sledge service were attacked, and by June 8 | fiord terminating in mountainous land, with glacier- 
fourteen of the crew of the 4/eré and three men belonging | covered valleys in the interior. 
to the Drscovery who happened to be on board, forming Lieut. Reginald B. Fulfurd, with the men returned 
the majority of the number of men then present, had been | from Lieut. Archer's party, then transported two boats 
or were under the doctor’s care for the same wasting dis- | across Hall’s Basin to assi:t Lieut. Beaumont in his 
order. Capt. Stephenson also repurted that four more of | return later in the season. Capt. Stephenson, accom. 
his crew had been attacked. panied by Mr. Henry C. Hart, naturalist, overtook 
Although many of the sledge crews formerly employed | this party on the 12th at Polaris Bay. On the following 
‘on Arctic sesearch had been attacked by this disease some | day, the Amcricun flag being hoisted, a brass tablet pre 
had totally escaped ; therefore, considering the ample ; pared in England was erected at the foot of Capt, Hall’ 
equipment and carefully prepared provisions with which | grave with due sulemnity, It bore the following inscrip 
the Alert and J’scovery were provided, its outbreak was | tion :— 


re me. 


most inexplicable and unlooked-for. It was, however, ‘* Sacred 
most encouraging to learn from the report of former expe- to the Memory of 
‘ditions how transient the attacks had usually proved, and Cariain C, Bo HALL, 
how readily the patients recovered with rest, the advance uf the U.S. Ship foluris, 
‘of summer, and a change to a more generous diet. __ who sacrificed his I ite 

On May 9, by the return of Lieut. May and Mr, Egerton in the BDeement Ol Oclences 
from Greenland, whither they had carried supplies and i Alc i 


** Vhis Tablet has been erected by the British Polar 
Expedition of 1875, who, fullowing in his footsteps, 
have profited by his experience.” 


succceded in discovering a practicable overland route im- 
mediately east of Cape Brevort fit for the use of the 
returning sledges should the ice break up, | received 
news of Lieut. Beaumont’s party up to May 4, when he Dr. Coppinger, when returning from assisting Lieuten 
‘was within two miles of Cape Stanton. From their place | ant Beaumont, had visited Capt. Hall's Cairn at Caps 
of crossing the Straits they found that the coast line for | Brevort, and the buat dcepét in Newman’s Bay, and con- 
‘nearly the entire distance to Cape S:anton was formed | veyed the few articles of any value to the Drscovery, The 
either by precipitous cliffs or very steep snow slopes, the boat itself, with the exception of one hole easily repair- 
bases of which receive the direct and unchecked pressure | able, was in a serviceable condition, Capt. Stephenson 
of the northern pack as it drifts from the north-westward | returned to the //scevery on May 18, leaving Lieut 
and strikes against that part of the coast nearly at right | Fulford and Dr. Coppinger on the Greenland shore tc 
‘angles. The floe-bergs, at their maximum sizes, were | explore Petermann Fiord. Mr. Crawford Conybeare having 
‘pressed high up one over the other ayainst the steep shore; | repoited that the travelling along shore in Robesor 
‘the chaos outside was something indescribable, and the | Channei was fast becoming impracticable in consequences 
‘travelling the worst that can possibly be imagined, seven : of the ice being in motion near the shore, his party were 
days being occupied in moving forward only twenty miles. , kept on board the Alert. 
Being quite uncertain when such a road might become On the evening of June 8, Lieut. A. A. C. Parr arrivec 
‘impassable by the ice breaking up in May as it did in ; on board. most unexpectedly, with the distressing intelli 
‘1872, a depot of provisions, sufticient for a return journey | yence that nearly the whole of the crew belonging 
‘by land, was wisely left, but Lieut. Beaumont’s journey was to the northern div‘sion of sledges were attacked witt 
athus shortened considerably. scurvy, and in want of immediate assistance. Commande! 
As nearly every south-westerly wind we experienced | Markham, and the few men who were able to keep on 
,at Floeberg Beach changed its direction to north-west ' their fect, had succeeded in conveying the invalids to the 
‘before it blew itself out, the coast of Greenland north of , neighbourhood of Cape Joseph Henry, thirty miles 
Cape Brevort must necessarily te a very wild cne as | distant from the ship, but cach day was rapidly adding to 
regards ice-pressure, and a most uncertain coast for navi- | the intensity of the disease, and, while lessening the 
wgation, A vessel once caught in the pack-ice off that powers of those still able to work, acding to the number 
shore, if not crushed at once, runs a great risk of being , of the sick, and consequently, alarmingly increasing 
‘carried by it to the eastward round the northern coast, as the weight which had to be dragged on the sledges. 
pointed aut by Admiral Sir George Back, Kt., F.R.S. Under these circumstances, Lieut, Parr, with his usual 
" During the first week in May the temperature rising to brave determination, and knowing exactly his own 
mero enabled me to remove the snow from over the sky- | powers, nobly volunteered to bring me the news, and so 
: ights and bull’s-eyes and let in light between decks, but | obtain relief for his companions, Starting with only an 
yOwing to there being no skylight over the lower deck it | alpenstock, and a small allowance of provisions, he 
still remained very dark. I would here remark, Sir, how | completed his Jong solitary walk, over a very rough icy 
fe bere anges is that Arctic ships should, if possible, ; road, vice covered with newly fallen snow, within 
Epe fitted with a large skyli ship’s company’s | twenty-four hours. 
ving deck Boenvent above Wiese sd | Arsagements were immediately made to proceed to 
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Commander Markham’s assistance ; and with the help of 
the officers, who at once all volunteered to drag the 
sledges, 1 was able by midnight to proceed with two 
strong parties, Messrs. Egerton, Conybeare, Wootton, and 
White, the officers who could be best spared from the 
ship, taking their places at the drag ropes, Lieut. W. H. 
May and Dr. E. Moss pushing on ahead with the dog- 
sledge laden with appropriate medical stores. 

By making a forced march the two latter, with James 
Self, A.B., reached Commander Markham’s camp within 
fifty hours of the departure of Lieut. Parr, althuugh 
they were, I deeply regret to state, unfortunately too late 
to save the life of George Porter, Gunner R M.A., who 
only a few hours previously had expired and been buried 
in the floe. Their arrival had a most exhilarating effect 
on the stricken party, who were gallantly continuing their 
journey as best they could. Farly on the follow ng day 
the relief party joined them, when the hope and trust 
which had never deserted these determined men was 
quickened to the utmost, cven the invalids losing the 
depression of spirits always induced by the insidious 
disease that had attacked them, and which in their case 
was much intensittied by the recent loss of their comrade. 
Eariy on the morning of the 14th, owing ty the skill and 
incessant attention of Dr. E. Moss and the asststance 
of the dng sledge conducted by Lieut. May and James 
Seif, A.B., who, with a most praiseworthy disregard of 
their awn rest, were constantly on the move, Commander 
Markham and I had the satisfaction of reaching the ship 
without further loss of life; and ater a genera! eapres- 
sion of thanksgiving to God for his watchful care over 
the lives of the survivors, of placing them under the 
skilful charge of Dr. T. Colan, Fleet-Surgeon. 

Of the original seventeen members composing the 
party, only five --the two officers and three of the men, 
John Radmore, chief carpenter's mate, Thomas Jolitte, 
first-class petty officer, and William Maskell, A.B.—were 
able to drag the sledyes alongside. Three others, Edward 
Laurence, captain forecastle, George Winston, A.b., 
and Daniel Harley, captain foretop, manfully kept on 
their feet to the last, submitting to extreme pain and 
fatigue rather than, by riding on the sledge, increase the 
weight their enfeebled companions had to drag, and 
were just able to walk on board the ship without assist- 
ance. The remaining eight, after a long struggle, had 
been forevd to succumb to the disease, and were carricd 
on the sledges. QOutof the whole number, the two officers 
alone escaped the attack of scurvy. After a few days’ 
rest andaticntion, John Radmore, chief carpenter’s mate, 
returned to his duty, and three of the others were able to 
attend on their sick comrades : but Thomas Joliffe, who 
had most manfully resisted the disease while actively 
employed, when his legs became crampcd from resting on 
his return on board, was one of the most lingering cases, 
These men gradually recovered, and were all out of the 
sick list before the ship was free of the ice during the 
passage home. 

In journcying to the northward, the route, after leaving 
the coast, scldom lay over smovth ice; the somewhat 
level floes or fields/although standing at a mean height of 
6 feet above the neighbouring ice, were small, usually less 
than a mile across. Their surfaces were thickly studded 
over with rounded blue-topped ice humps, of a mean 
height above the general level of from 10 to 20 feet, lying 
sometimes in ranges, but more frequently separated at a 
distance of from 100 to 200 yards apart, the depressions 
between being filled with snow deeply scored into ridges 
by the wind, the whole composition being well comparable 
to a suddenly frozen oceanic sea. Separating these floes, 
as it were, by a broadened-out hedge, lay a vast collection 
of aébris of the previous summers, broken up pack-ice, 
which had been re-frozen during the winter into one 
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little, if any, choice of a road over, through, or round 
about them. Among these was a continuous series of 
steep sided snow drifts sloping down from the highest 
altitude of the pressed-up ice until lost in the general level 
at a distance of about 100 yatds, The prevailing wind 
during the previous winter having been from the west- 
ward, and the sledges’ course being due north, these 
‘sastrugi,” instead of rendering the road smoother, as - 
they frequently do in travelling along a coast line, when 
advantage can be taken of their long smooth tops, had to 
be encountered nearly at right angles. ‘The whole formed 
the roughest line of way imaginable, without the slightest 
prospect of ever improving. The journey was conse- 
quently an incessant battle to overcome ever recurring 
obstacles, each hard-won success stimulating them for the 
next struggle. A passage had always to be cut through 
the squeezed-up ice with pickaxes, an extra one being 
carried for the purpose, and an incline picked out of the 
perpendicular side of the high floes or roadway built up, 
before the sledges, generally one at a time, could be 
brought on. Instead of advancing with a steady walk, 
the usual means of progression, more than half of each 
day, was expended by the whole party facing the sledge 
and palling itforward a few feet at atime. Under these 
circumstances, the distance attained, short as it may be 
considered by some, was truly marvellous. 

The excellent conduct of the crews and the spirit dis- 
played by them, combined with the work performed, 
indicated ia a striking manner the sense of contidence in 
the leaders which they enjoyed, and points unmistakably 
to the watchful care taken of themselves and to the 
general good guidance of the party. 

No two officers could have conducted this arduous 
journey with greater ability or courage than Commander 
Albert 1]. Markham and his very able second in com- 
mand, Lieut. A. C. Chase Parr, and 1 trust that their 
Lordships will notice their services by some mark of 
approval. The services of Thomas Rawlings and Edward 
Laurence, rst class petty officers, filling the highly im- 
portant positions of captains of the sledges, was beyond 
ali praise. In addition to their general cheerfulness and 
good humour, to their care and skill must be attributed 
the safe return of the sledges, on which the lives of the 
party depended, uninjured, and in as serviceable a state 
as when they Jeft the ship, notwithstanding the heavy 
nature of the road, which on all former occasions not only 
repulsed the travellers altogether, but drove them back 
with broken-up equipment To such men as these, and 
the sledge crews pencrally, it is difficult to find any reward 
which can in the least compensate them for the manner 
in which they have mantully met the ex'reme privations 
and continuous Itbour necessarily undergone. During 
this memorable journey to penetrate towards the north 
over the heavy Polar oceanic ice, without the assistance 
of continuous land along which to travel, in which has 
been displayed in its highest state the pluck and courageous 
determination of the British seaman to steadily persevere, 
day after day, against apparently insurmountable difh- 
culties, their spirits rising as the oppositions increased, 
Commander Markham and Lieut. Parr and their brave 
associates succeeded in advancing the National Flag to 
lat. 83° 20' 26” N,, leaving a distance of 400 miles still to 
be travelled over before the North Pole is reached. 

In. order to attain this position, although a direct dis- 
tance of’ only seventy-three miles from the ship was 
accomplished, the total distance travelled was 276 miles 
on the outward, and 245 miles on the homeward journey. 
Their severe labour and exertions which certainly can 
never be surpassed, coupled with the experience gained 
by Sir Edward Parry in the summer of 1827, proves that 
a lengthened journey over the Polar pack ice with a sledge 
party provided with a navigable boat is, in consequence 
of the rough nature of the road over which the party has 
to travel, impracticable at any season of the year ; and 
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stage singly, we are enabled to estimate the exact rate of 
progression which may be expected should anyone con- 
forward with light sledges with- 
of returning later in the season 
breaking up in his rear. The 
maximum rate of advance in this way was at the rate of 
2% miles a day, the mean being at the rate of 14 miles a 
day. 

It may be necessary here to state that the much to be 
deplored outbreak of scurvy, which certainly shortened 
the journey to the extent of some ten or twenty miles, in 
no way affects the conclusions to be derived from it. 
When the first two men who were attacked complained 
of sore legs, the disorder so commonly experienced by 
travellers in all countries, and particularly those employed 
to drag Arctic sledges, the loss of their services at the 
drag ropes was fully balanced by one of the two boats 
being left behind, thus, the daily distance accomplished 
during the first twenty-five days of the outward journey 
was not materially altered, and it was only during the 
latter fourteen days, that owing to the gradual break- 


out any additional means 


down of three more of the crew, the rate of advance was | 
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extreme northern cape in lat. 83° 7’ N., and long. 70° 30’ 
W., the coast extends to the west for sixty miles to long. 
79° o' W. and then gradually trends round to the south- 
ward to lat. 82° 16’ N. and long. 85° 33' W., the extreme 
position attained, No land or appearance of land was 
seen at any time to the northward or westward, and owing 
to the continued heavy nature of the ice, I conclude that 
no land can possibly exist within an attainable distance 
from this coast. Although most of the party suffered 
more or less during the outward journey, the attack was 
supposed to be merely transient, and it was not until they 
were returning home when the scorbutic symptoms of 
sore gums first made their appearance, that the real 
nature of the disease was in the Icast suspected. To 
these men equal praise is due as to their comrades em- 
ployed in the northern division for the endurance and 
intrepidity with which each individual performed his 
respective duty. Crippled nearly as badly, they if possible 
suffered more severely ; for being so distant from relief 
none could be carried without imperilling all, and each 
was obliged to remain toiling at the drag ropes making 
forced marches. 

It is to Lieut. Aldrich’s judicious care and energy during 


necessarily much retarded. The previous rate, however, | the long and anxious homeward march, seconded by the 
had been so slow that the party gallantly continued their | spirited example of Joseph Good, acting chief boatswain’s 
advance to the utmost Jimit of their provisions, confident ; mate, captain of the sledge, himself one of the most en- 
that with the help of the manual labour of the officers, | feebled of the party, that they owe their lives. Lieut. 
who from the first took their places at the drag ropes and | Aldrich's services on this, as on all other occasions during 
pickaxes and worked as hard as the men, they could | the three years he has been under my command, calls for 
readily return to the land along the road on which they | my unqualified admiration ; he is a talented and zealous 


had expended so much labour in somewhat mene 


during their outward journey. 

The scurvy by this time having with very few excep- 
tions, attacked the whole ship’s company, I was somewhat 
anxious concerning the health of Licut. Aldrich’s men 
returning from their western journey ; particularly when 
I observed that the cairn erected over his depét of pro- 


visions, thirty miles to the north-west, remained untouched 


on the day appointed for his arrival there; accordingly I 


sent Licut. May with the doy sledge, and three strong 
On June 20 the two parties joined 


men to meet him. 
company at the depdt and signalled their arrival to the 
ship. Lieut. Aldrich had crossed the Jand only just in time, 
for on the following day a gale of wind from the south- 
ward commenced bringing warmer weather, and the thaw 
set in with such rapidity that the snow valleys on the laud 
were rendered impassable for sledges for the remainder of 
the season. 
day, when most of them were able to travel, having suc- 





Licut. May met the party on the very last | 
| game, and were unprovided with lime juice. 


officer, and in every way deserving of their Lordships’ 
consideration, 

Again, Sir, I have to bring to your notice the valuable 
services of Lieut. May and James Self, A.B. ; the thaw 
having sct in, it was principally due to their incessant 


| Jabour that the party arrived on board before the rapidly 


advancing disease had further developed itself. 

With regard to the outbreak of scurvy, which attacked 
the crew of the Discovery as well as ourselves, when the 
sledge crews started early in April, a finer body of men 
in apparently perfect health it would have been difficult 
to pick anywhere, and I trusted that, owing to the excel- 
lent conditicn of our provisions, we were secure from any 
attack, but I must now conclude that discase was even 
then lurking among us, and that the heavy labour of 
sledge travelling intensifed and brought it out, as has 
been the case in nearly all former journcys when the tra- 
vellers have been unable to procure large supplies of 
It attacked 


ceeded in reaching, after a very severe journey most | first the weakly men, afterwards the strong men who 
courageously borne, the same position to which Com- | were predisposed for it, and most severcly of all those 
mander Markham’s party had returned without assist- | who were employed on the iongest and most trying 
ance; but there the same blight that attacked the | journeys. Had there been no sledging work I believe 
northern party, and against which the western division | that the disease would not have betrayed its presence 
had long been struggling, gained on them so quickly that, | amongst us, and had the officers been called upon /vom 
with the exception of Licut, Aldrich and Adam Ayles | ¢he vst to perform as severe daily labour as their men | 
(P, O., 2nd class), the whole crew were placed /ors de | think that they would have been equally attacked. 
combat, James Doidge (1st class P.O.) and David Mitchell Qn July 9, fifteen days after the return of the last sledgo 
(A.B.) still gallantly strugeling along by the side of the | party, thirty-six of the crew of the ship had been, and 
sledge, the other four invalids, having held out until the last | twenty-four were, under treatinent for scurvy, This large 
moment, were obliged to be carried, Under these circum- ; numbet of patients, most of them requiring constant and 
stances the arrival of Lieut, May with relief was most | special attention, necessarily taxed to the utmost the ser- 
providential, With their assistance Lieut. Aldrich suc- ! vices of Dr. ‘Thoinas Colan, Fleet Surgeon, and his able 
ceeded in reaching the AZ-7¢ on the morning of the 26th, second, Dr. Ed. Moss, Surgeon. Nothing could exceed 
when, after again publicly returning thanks to Almighty | their indefatigable patience and care. The deprivation 
God for his watchful care over the lives of the party, they | of necessary rest and exercise cheerfully submitted to by 
were placed under Dr. Colan’s charge, the officer being | Dr, Colan, upon whom the chief responsibility fell, con- 
the only one not attacked by scurvy, siderably impaired his own health, following as it did so 
Notwithstanding a bad start, owing to the necessity of closely on his long anxious watch by the bedside of Neil 
crossing the land with heavily laden sledges, Lieut. Petersen, ; 
Aldrich with great energy succeeded in exploring the In order to preserve the continuity of the narrative, I 
coast line to the westward for a distance of 220 miles _ vill here report the result of Licut. Beaumont’s explora- 
from the position of the Adert, Trending first to the | tion on the Grecnland coast, but which I only learnt some 
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On August 6, while the </eri was imprisoned by the 
ice twenty miles north of Discovery Harbour, during her 
passage down Roheson Channel, Lieut. Rawson and two 
men arrived with letters from Capt. Stephenson contain- 
ing the distressing intelligence that scurvy had attacked 
the Greenland Division of sledges with as much severity 
as it had visited the travellers from the A/r77, and that 
Lieut. Beaumont was then at Polaris Day recruiting his 
men. I must refer you, Sir, to Capt Stephenson’s letters 
and to Lieut. Lewis A. Beaumont’s report for a full detail 
of the procceding of this party, but I may here mention 
the chief points. I have already reported their move- 
ments up to May 5, when Dr. Coppinger left them ; 
Lieut. Beaumont with two sledge crews journeying to the 
north-eastward along the north coast of Greenland, all | 
apparently in geod heakh. A very few days after, James 
J. Hand, A.B., who had passed the winter an board of | 
the 4fert, showed symptoms of scurvy. As soon as the | 
nature of the disease was decided, Lieut. Beaumont de- 
termined to send Lieut. Rawsun with three men and the 
invalid back to Polaris Bay, and to continue the explora- 
tion with reduced numbers. Lieut. Wyatt Rawson parted 
company on his return on May 11; but owing to two 
more of his crew breaking down, leaving only himselt 
and one man strong enough to drag the sledye on which 
lay the principal sufferez, and to look after the other two, 
he only suceceded in reaching the depdt on June 3, 
james J. Hand unhappily dviag from the extreme fatigue 
a fow hours a'ter the arrival of the party at Polaris Bay. 
Out of the other men formins the sledge crew, who had 
ail passed the winter on board the Ader/, only one of 
them—Elijah Rayner, Gunner, R.M.A.—escaped the in- 
sidious disease ; George liryant, tst class petty officer 
and captain of the sled:c, and Michacl Regan, A.B.. 
were both attacked, the former, althouyh in a very bad 
state, manfully refused to the last to be carried on the 
sledge, knowing that his extra weight would endanger the 
lives of all. 

1 cannot praise Lieut Rawson’s conduct on this occa- 
sion too highly ; it is entir: lv due to his genial lat firm 
command of his party, inspiriting as he did his crippled 
band, who reed with the utotast confidence on hin, that 
they succeeded in reaching the depot. Lilie return being 
totally ancxpected, no relief was thought of, nor, indecd, 
were there any nen to send, On June 7 Lieut, Fulford 
and Dr. Congr per, with Hlans and the doy-sledye, re- i 
turned to Putars Bay depot from the exploration of | 
Peterrmann Fiord; and, with the helo of some fresh seal | 
ineat and the professional skill and care of Dr. Cop- 
pinger, the malady was checked and the sick men gradu- 
aly regained strength, 

Lieut. Deaumont, continuing his journey on May 21, 
succeeded in reaching lat. 82? 18’ N., lonp. 50” 40° W., 
discovered land, apparently an island, but, owing to the 
nature of the ice, probably a continuation of the Green- 
land coast, extending to lat. 82° 54’ N., long. 48° 33’ W. 
By this time two more of the crew showed symptoms of 
scurvy, and soon after the return journey was cominenced 
the whole party were attacked, until at last Lieut, Beau- 
mont, Alexander Gray, sergeant-quartermaster captain of 
the sledge, and Frank Jones, stcker, were alone able to 
drag, the other jour men having to be carried forward on 
the sledge in detachments, which necessitated always 
double and must frequently trevle journeys over the 
rough and disheartening icy 10ad ; nevertheless, the gal- 
lant band struggled maniully onwards, thankful if they 
mace one mile a day, but never losing heart ; but Licut 
Beaumont’s anxiety being intense lest relict should artive 
tow late to save the lives of the worst cases. 
at Polaris Bay on the day expected, Licut. Wyatt Raw- 
son and Dr. Kichard W. Coppinger, with Flans and the 
dog-sledge, started on June 22 to look for them, the two 
yates providentially mecting in Newman’s Bay, twenty 
miles from the depédt. The fullowing day Frank Jones 
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three officers and Alexander Gray to drag the four in- 
valids, the dogs carrying on the provisions and equipage. 
On the 27th Alexander Gray was obliged to give in, and 
the officers had to drag the sledge by themselves, Gray 
and Jones hobbling along as best they could, On the 
28th, being within a day’s march of the depét with the 
dogs, the two worst cases were sent on in charge of Dr. 
Coppinger, and arrived at the end of the march, but I 
regret to state that Charles W. Paul, A.B., who joined 
the expedition from the Va/orous at Disco, at the last 
moment, died shortly after their arrival, The remainder 
of the party, helped by Hans and the dogs, arrived at the 
depot on July 1, and it being impossible to cross the strait 
and return to the Discovery before the inval ds were re- 
cruited, at once settled themselves down for a month’s 
Stay, those able to get about shooting game for the suf- 
ferers with such success that they obtained a daily ration 
of fresh meat. It was entirely due, under Providence, to 
the timely assistance dispatched by Lieut. Rawson, who, 
as senior officer at Polaris Bay, when there was not time 
to cross Hall’s Basin and inform Capt. Stephenson of his 
apprehensions, acted promptly on his own authority and 
went to the relief of Licut, Heaumont’s party, that more 
casualties did not occur. 

After such details it is scarcely necessary for m¢ to 
allude tothe services of Licut, Beaumont. The caummand 
of the Greenland sledyes. entailing as it did the crossing 
and recrossing of Robeson Channel—which in 1872 re- 
mained in motion ali the season—required cven preater 
care and judgment than is always necessary in the lvader 
of an Arcuc sledge party. My confidence in Lieut Beau- 
mont, as expressed in my original orders to him, was 
fully bourne out by his careful conduct of the party 
throuvhout this trying and most harassing march. He 
is A most judicious, determined, and intelligent leader, 
and as such I bring his services to the notice of their 
Lordships. 

Capt. Stephenson by personal inspection having satis- 
fied himself that the resources of the Polaris depot were 
sufficient aud appropriate for the subsistence of the men 
detached to the Greenland shore, although naturally 
auxious at their non-arrival on board the /scovery, was 
not alarmed for their safety. On Jaly 12 Lieut. Fulford, 
with two men and the dog-sledge, were dispatched across 
Hlal’s asin to Discovery Bay, and arrived there on the 
third day, having found the ice in motion oa the west side 
of the coann-], and experiencing much difficulty in effect- 
inga landing. Onthe receipt of the ncws Capt, Stephen- 
san instantly started with a relief pasty, carrying medical 
coinforts, and arrived at Polaris Bay en the roth, On 
the {cilowing day the ice was in motion on both sides of 
the channel. On the 29th Capt. Sicphenson, with Lieut. 
Rawson, Hans, and four able inen, with two invalids who 
could walk, started with the dingy for Discovery Bay, 
and aftcr a very wet journey they landed on the west 
shere on August 2, Lieut. Beaumont and Dr, Coppinger, 
with five strong men, being left for a few days Jonger in 
order to give the other two invalids further time to recruit. 
The whole patty ultimately re-crossed the Strait, and 
arrived at Discovery Hay on August 14, having been 
absent from their ship 120 days, several of the party who 
had wintered on board of the déert having been absent 
since August 26 the previous year. 

Great praise is due to Dr. Richard W. Coppinger for 
his skilful treatment of the disease ; living as he and the 
party did for from six to cight weeks in tents on an Arctic 
shore without extra resources or medicines, except at the 
last, it is much to his credit that on their arrival on 
board the Discovery all the patients were able to perform 
their ship duties. All speak in the highest terms of tlans 
the Esquimaux, who was untiring in his exertions with 
the dog-sledge, and in procuring game—it was owing to 
his patient skill in shooting seal that Dr. Coppinger was 
able to regulate the diet somewhat to his satistaction. 
Tient Reomald B. Fulford. and Dr, Richard W. Cop- 
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pinger cleared up all doubt about the nature of Peter- 
mann Fiord, having reached at a distance of nineteen 


miles from the entrance, the precipitous cliff of a glacier 


which stretched across the Fiord. ; : 

On considering the result of the spring sledging opera- 
tions, I concluded that, owing to the absence of land 
trending to the northward and the Polar pack not being 
navigable, no ship could be carried north on either side 
of Smith’s Sound beyond the position we had already 
attained ; and also that from any maintainable position 
in Smith’s Sound it was impossible to advance nearer the 
pole by sledges. The only object, therefore, to be gained 
by the Expedition remaining in the vicinity for another 
season, would be to extend the exploration of the shores 
of Grant Land to the south-westward, and Greenland to 
the north-east or eastward, but as with the whole resources 
of the expedition 1 could not hope to advance more than 
about fifty miles beyond the positions already attained on 
those coasts, and moreover, although the crew were 
rapidly recovering from the disease which had attacked 
them, they would certainly be unfit for employment on 
extended sledge parties next year, 1 decided that the 
Expedition should return to England as soon as the ice 
broke up and released the ship. It was with the very 
greatest regret I felt it my duty to give up the very inter- 
Aeris further cxamination of the northern coast of Green- 
land. 

Although pools of water formed along the tidal crack 
in the ice early in June, the thaw did not regularly set in 
before the last week of the month. On July I water in 
the ravines comntenced to run, after that date the thaw 
was very rapid both an shore and on the ice, but no 
decided motion tnok place before the 20th. On the 23rd, 
with a strong south-west wind, the pack was driven a mile 
away from the shore, but, as in the autumn, no navigable 
channel made to seaward or along the land to the west- 
ward of Cape Sheridan. On the 26th a record was left in 
a cairn erected on shore detailing the work performed by 
the expedition, and of my intention to proceed to the 
southward. On the 31st, after considerable labour to 
clear away a passage through the barrier of flue-bergs 
which had so well protected us during the winter, we suc- 
cceded during a streny south west wad, which drove the 
pack out to sea, in rounding Cape Rawson and entering 
Robeson Channel on our return voyaye. After a ten 
miles run along shore, through a fairly open channel 
between the pack and the cliffy ice foot bordering the 
coast, we were stopped by a heavy floe one-and-a-half 
miles in diameter nipping against the land four miles 
naith of Cape Union, and there being no other protection 
attainable, the ship was secured in a small indentation 
among a group of grounded floc-bergs lining the shore off 
a shallow part of the coast. The ice in the offing drifted 
north and south with the tides in a nearly compact mass, 
that near the shore alone being loose, but in no way navi- 
gable. 

Early in the morning of August 1, the heavy floe which 
had stopped us the previous day commenced to move, and 
was soon travelling to the northward with the whole 


. strength of the tide at the rate of one-and-a-half miles an 


hour, scraping along the ice foot as it advanced towards 
the ship in a rather alarming manner. Steam being for- 


, tunately ready we cast off, and succeeded in passing 
_ betwecn it and the shore, as after a sevcre wrench against 


obstruction is 


¥ 
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a projecting point close ahead of us, a channel was opencd 
by its rebound, as it coach-wheeled round the north point 
of the floe, turned in towards the land close to the 
position which we had vacated a few moments before. 
The difference between an ordinary floe and Polar Sea 
ice was here exemplified completely ; the former com- 
posed of ice about 6 feet in thickness, on meeting with an 
torn in pieces as it presses past it; the 
latter being some So or 100 feet thick, quietly lifis any 
impediment away out of its course, and takes no further 
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notice of it. Such was the case on this occcasion: the 
Polar floe, which we only escaped by a few yards, on 
nipping against the heavy breastwork of isolated floe-bergs 
lining the coast, some of them 4o feet high and many 
thousand tons in weight, which had lately formed our 
protection from the smaller ice pieces, tilted them over 
one after another, and forced them hiher up the land- 
slope, like a giant at play, without receiving the slightest 
harm itself, not a piece breaking away. 1t was most pro- 
vidential, that by its twisting round the A/ert was enabled 
to escape out of the trap in which she was inclosed. 

Steering onward, so close to the shore ice-clif-—-from 
20 to 40 feet high, and having ten to twenty fathoms water 
alongside it-—-that the quarter-boats touched on several 
occasions, we reached within two miles of Cape Union, 
but in consequence of the pack remaining close in at the 
cape, both during the flood and ebb tides, the ship was 
again brought to a stop. Fortunately we were able to 
secure her abreast of a large water-course, the stream of 
which had been powerful enough to undermine the ice- 
cliff to such an extent as to allow fifty yards of it to break 
away and float offto sca; this left just sufficient space in 
which to secure the ship alongside the beach in such a 
manner that in the event of a nip taking place she would 
merely be forced on the shore before the floe itself 
grounded. Here we were delayed for twenty-four hours 
with the boats from the exposed side lowered down and 
moored in-shore for safety. 

At half flood, the south-running tide, a narrow lead of 
water formed round the cape; steam was got up imme- 
diately, but owing to delay in shipping the rudder con- 
sequent on the tide running towards the bow carrying it 
under the ship’s bottom, the ice closed in again before } 
could get round ; it also cut us off from our friendly little 
haven, and I was therefore obliyed to secure the ship during 
the north-running tide In a slight indentation in the high 
cliffy ice-foot. Fortunately being within half-a-mile of 
Cape Union, the run of the ice, as it passed to the north- 


| waid round the Cape, kept at about twenty yards froin 
| the land until after it had passed our position; only the 


lighter ice pieces scraping their way along the ship’s side. 
As we would be exposed to the whole pressure of the 
ice during the south-going tide, at 4 P.M., low water, 1 
being calm and no prospect of a westerly wind to open a 
navigable passage, 1 cast off and bored a short distance 
into the pack with the purpose of allowing the ship to 
drift round the Cape with the flood or south-going tide. 
The ice carried her with it about a quarter of a mile 
distant from the land, with no navigable water in sight, 
the whole pack moving steadily together without nipping 
to any great extent, As we passed we noticed that the 
front of the ice-foot was perfectly smooth, and would 
aftord no protection whatever if we were obliged to leave 
the pack. As the tide slackened we succeeded with great 
trouble in steaming out of the pack just as the ice com-~ 
menced to set to the northward with great rapidity, As 
it remained slack for some twenty vards from the beach, 
we were able to proceed slowly to the southward, close to 
the ice-font ; the midship boats being turned in-boara, 
but the quarter-boats which could not*be protected, bein 
in constant peril of a squeeze. The water channe: 
widened considerably as we approached Lincoln Bay, 
and we crossed it without any trouble, and arrived with- 
in five miles of Cape Beechey before the tide turned, to 
run south again, when I secured the ship alongside a 
heavy polar floe-picce, with the kope of again drifting 
south ; but finding that the lighter pieces of ice were 
drifting faster and gradually inclosing us, I was obliged 
to cast off, and with much trouble succeeded in reaching 
the north side of Cape Beechey, before the north runnin; 
tide made at noon, August 3. After two hours waiting, 
there being plenty of water space to the northward, a 
channel opened and allowed us to get round the Cape. 
Here the cliffy ice-foot comes to an end with the precipi- 
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tous land. South of the Cape the land slopes down to 
the shore line, and is fronted by a breast-work of broken 
off floe-bergs similar, but somewhat smaller, than those 
lining the shore of the Polar Sea ; among these the ship 
was secured in three fathoms water within twenty yards 
of the shore, a mile south of the Cape, and considering 
our much more exposed position during the winter, | 
thought the ship secure. 

During August 4 the weather was overcast with snow 
squalls from the south-west, with a low barometer but not 
much wind. As the ice had closed in and locked the 
ship up completely, the sportsmen visited the lakes where 
three musk-oxen had been shot the previous summer. A 
number of geese were found all unable to fly ; the old ones 
moulting were nearly featherless, and the young ones not 
yet having grown theirs; consequently fifty-seven were 
captured, a very welcome supply forthe invalids, of whom 
we had ten still remaining. The ice remaining close, and 
being only twenty miles from the //zscovery, Mr, Egerton, 
with a seaman for a companion, was sent to her on 
August 5 with orders for her to prepare for sea. They 
had a rough and troublesome walk over the hills, but 
arrived the same evening. 

During our detention in this position, the pack in the 
offing drifted up and down the strait with the tide, the 
wind having the effect of increasing the speed of the 
current, and the duration of its flow both towards the 
north and the south, Although the ice generally was of a 
considerably lighter character than that in the Polar Sea, 
or at the northern entrance of Robeson Channel, a number 
of heavy Polar flocs passed us, driven to the southward by 
the northerly wind, and set inte Lady Franklin Sound 
and Archer Fiord rather than down Kennedy Channel. 
In fact, that Sound may be considered as a pocket 
receiving all the heavy ice driven south through Robeson 
Channel, and retaining it until the prevailing westerly 
winds carry it to to the northward again, and clear out 
the Sound ready to be re-filled when the north wind 
returns. It is only during seasons when northerly winds 
prevail considerably over the westerly ones, that the 
heavy Polar ice is carried south in large quantities into 
Smith’s Sound and Baffin’s Bay. 

On Augnst 6 the wind increa'ed considerably from the 
north util it blew agale. During the haght ef the Hood 
or south-gomng tide a succession of heavy floe pteces 
passed us drifting down the strait, toying with our barrier 
of outlying protections, and turning one large one com- 
pletely topsy-turvy. It was firmly aground in twelve 
fathoms watcr on an off-lying shoal some 200 yards from 
the main line of the tloe-bergs, and on this and the 
previous days had been of great service in keeping the 
line of the drifting pack at a safe distance from us; but 
on this occasion the point of a large floe which was drift- 
ing south ciose in shore brought the we ght of the whole 
pack on the doomed mass. As it received the pressure the 
flog-berg was reared up in the air to its full height of at 
least 60 feet above water, and turning a complete somer- 
sault, fell over on its back with a tremendous splash, 
breaking into a number of pieces with a great commotion 
and raising a wave%ufliciently to roll the ship consider- 
ably. Our protecting floe-berg carried away, the ice 
moved in, forcing the lighter floe-bergs one after the 
other, as they became exposed farther in-shore, and at 
last nipped the ship slightly. This evening Lieut, Rawson 
and two seamen arrived from the Déscovery with news of 
the Greenland division of sledges, On the morning of 
August 7, with the wind blowing slightly off the land, the 
ice eased off shore, and cleared ithe nip 1oand the ship, 
but did not allow me to move to a more sheltered posi- 
tion. Inthe afternoon, a temporary opening occurring, 
steam was raised and the rudder shipped, but owing to 
some of the ropes fouling, the latter was not ready before 
the ice closed in and imprisoned us again, Daring the 
night the wind increased considerably, aud with the south 
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running tide the ice was being carried past us at the rate 
of two miles an hour. Owing to several heavy pieces 
grounding outside our line of barrier ice, the inner edge 
of the pack was guided more towards our position, and at 
last two heavy picces wedged themselves against the ship, 
the inner one grounding alongside the ship after forcing 
her very close to the shore, and nipping her to such an 
extent that the ship was raised bodily 3 feet. As the tide 
rose the lighter ice in-shore gradually forced its way under 
the ship’s bottom and relieved the pressure somewhat 3 $0 
that after four hours she was only raised about 6 inches 
above her usual draught of water. 

As there was now no hope of rcleasing the ship, except 
by cutting down the heavy piece of ice which was aground 
outside us, all hands were set to work with pickaxes to 
lighten it. On August to, after three days’ work, the ice 
having been sutticiently reduced, floated at the top of high 
water, and released the ship; the main pack moving off 
shore at the same time, we advanced five miles, and on 
the following day, after much trouble, succeeded in join- 
ing company with the Discovery. Sending all my sick 
men to the Discovery, the déert was secured at the en- 
trance of the harbour ready to start for Polaris Bay to 
rclieve Lieut. Beaumont immediately the ice permitted me 
to cross; but his arrival on August 14, as before stated, 
fortunately rendered this passaye unnecessary, The /¢s- 
covery having embarked her coals and provisions, both 
ships were now ready to continue their voyage to the 
southward, but although water was observed in Kennedy 
Channel, the whole of Lady Franklin Sound remained 
filled with the ice brought to the southward by the late 
northerly gale, While waiting, ready to start, each of the 
ships tailed on shore at nearly low water, but floated 
ag.un wishout damaye. 

We were delayed here with calm weather and con- 
sequent little mouuon in the ice until August 20, when, 
a chance offering, we pushed our way through the 
pack, which, gradually opening as we advanced, led 
us into cumparatively open water off Cape Lieber, 
wher- a strung south-westerly wind had been blow- 
ing for several days but had not been able to force 
its way across the ice in Hail’s Basin. As we neared 
Cape Lawrence, the ice, which had been getting closer as 
we advanced south, became so close that we must either 
return north, run into the pack, or secure the ships to 
some of the grounded floe-bergs or icebergs, I chose the 
latter, and entering the bay immediately south of the 
cape, we followed the coast until we found ourselves ina 
large inner basin perfectly land-locked, and [ niade the 
ship» fast with perfect confidence, although with the spriag 
flood-tide the ice was floating sluggishly in and gradually 
tiling up the bay. It happeacd, unfortunately, that at 
the very top of lugh-water a rather insignificant-looking 
piece of ice pressed against the ship, when the floe-berg 
in-shore of us, and against which the ship was resting, 
having floated with the spring tide, allowed itself to be 
presse. in-shore, and suddenly we found the ship aground 
forward with dcep water under the stern, Before any means 
could be taken to release her froin this position the tide 
had fallen 14 fect at low wa'er, leaving the fore foot and 
keel bare as far aft as the fore channels, the ship lying 
over on her bilye at an angle of twenty-two dezrees. As 
the ude rose, the ship was lightened, the cables hauled 
aft, and the anchors lowered on to suitable pieces of ice. 
One of these was then hauled astern to a proper position, 
when by blowing up the ice the anchor was laid out with 
great ease. At high water the ship was hauled off with- 
out baving received any injury. On August 22 a south- 
west wind opened a passage ,again, of which immediate 
advantage was taken, and we proceeded to the southward 
as far as Cape Collinson with only the ordinary troubles 
in ice navigation, during thick snow-storms, misty weather, 
and strong head winds. Off the cape, owing to the Adert 
being obliged to back astern to escape a nip, the two 
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ships fouled for a few moments, and the Discovery lost a 


boat’s davit, but by smart and skilful management saved 
the boat. I may here add that such has been the skill 
, | ratches of the 4/erf and ! 
displayed by the officers of the watc 
Discovery, although the two ships have frequently been | 
necessarily within touching distance of each uther, and of | 
the ice-cliffs and bergs, this is the only accident of conse- 
quence which occurred during the voyage. rhe Ice 
closing in ahead, the two ships were made fast inside 
some grounded icebergs in Joiner Bay, one mile north of 
Cape McClintock. 

In Rawlings Bay, south of Cape Lawrence, icebergs 
are found for the first time on coming from the northward. 
All to the northward may be considered as_ floe bergs. 
Few even of the initiated can distinguish one from the 
other, so like are they ; and certainly any stranger would 
be deceived, the floe-bergs being frequently larger than 
the icebergs. ‘The ice-foot is also totally different, being 
formed by the pressure of lighter icc, it does not project 
into such deep water; consequently, whereas we could 
secure the ship alongside the ice-foot in Robeson Channel 
with confidence of her not grounding, in Kennedy Channel 
and all parts to the South of it there is only one fathom 
water alongside the icy cliff at low water. 

Starting again in the evening, as an incicrsing south- 
west wind gradually opened the ice to the southward, we 
crossed Scor.sby Bay, which, exterding from fiftecn to 
twenty miles in a south-west direction, was perfectl; clear 
of ice, the fresh breeze blowing down it raising a sea 
which caused the ships to pitch slightly, and materially 
stopped their speed through the water, Approaching 
Cape Frazer, the wind was blowing a whole gale, and | 
was forced to expend much coal in reaching Maury Bay 
immediately north of it, and in which the two ships were 
anchored among a lot of grounded ice, but t).c scnalls off 
the land rendered it anything but a safe or con fortable 
position. We were delayed three days roundug Cape 
Frazer and Cape Hayes, the turnite pomt of the channel, 
and consequently a troublesome picce of navisation. On 


we succeeded in securing the sbi; s inside some grounded 
iceber;:s near Cape Louts Napoleon, the saine in all pro- 
babiity that sheltered us when bound to the noithward 
the previous spring. 

Much has been said concerning the cxpected difficulty 
of passing Cape Frazer, on account of the two flood tides, 
one coping south from the Polar Sea, and the other 
north from the Atlantic, being supposed to mect there, 
and by so doing collect a quantity of ice in the neigh- 
bourhood. Were ice navigation dependent on tidal cur- 
rents alone, then at the position of slack water, whcre 
there is a minimum ebb and flow, a vast quantty ef ice 
might be collected by the two flood tides, brit on the other 
hand there would be an «qual chance of the two tides 
carrying it away in opposite directions ; however, as wind 
is of far greater importance than tidal movement, the 
case need not be considered. The two tides do meet at 
Cape Frazer, the actual position varying a few miles north 
ot south according to the prevailing wind, and al:o the 
ice is certainly accun.ulated immediately about apd svat 
of the cape in great aburdance. But this is owing to 
the ending of Kennedy Channel, and the strait widening 
considerably at that place into Smith’s Sound proper. 
While many causes tend to keep narrow channels char, 
enlarged scas with narrow outlets are naturally encun- 
bered with ice. 

I found no greater danger or trouble in passing Cape 
Frazer than in navigating elsewhere, except {rom what is 
caused by that cape being the turning paint of the cvust 
line, where no one wind blowing up or down the striit is 
able to clear away the ice on the north and South sides of 
the cape at the same time. Struggling slowly and patiently 
alang, gaining about one mile a day by moving forward 


rom the protection of one stranded iceberg to that of | ice, which was 1 ta 3 
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another, as slight movements in the ice during the calm 
weather alluwed, and al hough obliged to enter the pack 
occasionally, always keeping a3 near the shore as prudent, 
we rounded Cape Louis Napoleon, and on the 29th 
arrived at Prince Imperial Island, in Dobbin Bay, every- 
one heartily thankful to be eur of the pack, clear of the 
straggling icebergs, and for the ships to be secured to 
fixed ice once more. 

During the previous weck we had experienc: d much 
misty weather with a heavy fall of snow, measuring 
five inches, whiih chanved the who'e aspect of the 
land by reclothirg the richly-tinted stratified mountains 
with their winter yarb, from which they had only been 
free for a short seven weeks ; afte: wards the snow only 
melted slivhtly in the low-lying valleys. A northerly wind 
now setin, not strong enough to effect the movements of 
the ice materially, but sufficiently so to clear the atmu- 
sphere and lower the temperature considerably below 
freezing-point ; after this date the young «ea-ice formed 
continually day and night. As the mist cleared awav it 
disclosed a fine panorana of lofty snow-clad mountains 
with glacier-filled valleys intervening ; one large one ex: 
tending to the shore discharges numerous icebergs inte 
Dobbin Bay. This, the largest dischargiog glicier on the 
west shore of Smith Sound, was named alter the em ores: 
Eugenie, who, besides taking a personal int rest in the 
expedition by ber thoughtful present of a number u 
homely bnt most useful articls, added considerably t 
the comfort and amusement of each indivicual., 

On September t we crossed Doi.bin Bay and succeedec 
in securing the ships toan Iceberg aground only a quarte 
of amnile from the depot of provistens left by us the pre 
vious spring a few miles north of Cape Hawkes, but suc 
was the thickness of the newly-formed ice that boat wor 
was nearly out of the question ; by working in the crack 
opened by the ebb tide some of the provisions were en 
barked, bu: there is still a boat and a large quantity « 
di-cult left on shore there. The same reason prevente 
iy landing on Washington Irving Island and visitin 
cur own carn until the third day, when the spring tid 
having optned a water p.s-age I fourd that ovr noric 
had not bern visiled since we icft it. ‘Fhe two old cairn: 
erected by former travi ers were again visited ; the lichens 
which had s;read from stone to stone proving that they 
are undout-tedly of very ancient date, They were pro. 
bably erected to mark the tarthest north pomt reached by 
one «f our enterprising and gallant predecessors whe 
never returned home. 

On September 3 a lane of water opening along shor 
tothe westward of Cave Hawks, every exertion was mad 
torcach it, but oving tothe newly inade ice, which b: 
cementing together a number of loose pieces ot old ics 
formed a barner between us and the water, we only suc 
cecced, aftir long perseverance, in ramming our wa! 
throvghit at a large expenditure of coal, A’ter rounding 
the Cape, the pack by avitting away from the land nas 
left uufrozin water and numerous detached small floes 
which forced us to make a very serpentine course, anc 
occasionally to pass within thirty yards of the low ice 
tust on the shore, fortunately always T% ding deep water 
The outer p-ck, consisting of beavy ice, was clousel; 
crmested tevether by thes year’s frost ; it contained fewe 
icebergs than we observed last sear, 

We succerded in re. ching alloxan Bay. half-way be 
tween Cape Hawks and Franklin Pierce Bay, but ber 
the water ended, and the new ice was so strong that | 
thought it better to wait for the chance of an opcning 
instead of forcing our way through it with full stean. 
On the following day, no sign of an opering occurring, 
aud wishing to ,et to a more sheltered position on 
the western side of the hay, the Lscovery being 
better adapted for the work than the /l/ert, led the 
way under full steam forcing a canal through the 
inches ibick. She was several 
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times completely stopped, until with all hands running 
from side to side on the upper deck and rolling the ship, 
she cleared herself and obtained headway again. At the 
head of Allman Bay we found a long valley leading down 
from the lofty hills far back in the interior filled with a 
gigantic glacier, probably extending eastward nearly to 
Dobbin Ray. it was named after Mr, Evans, the Pre- 
sident of the Geological Socicty In the Bay the 
temperature of the surface water was 32°, whereas since 
the frost had set in we had not met with any above 3o, 
On testing it was found to be nearly fresh, which fully 
accounted for the increased thickness of the newly formed 
ice. We afterwards found the same phenomenon in the 
neighbourhood of each glavier stream that we passed, 
proving that the water under the glaciers being cut off from 
the increasing cold remains unfrozen, and running after the 
temperature of the air is considerably below freezing point. 

The ice prevented our further movement until Septem- 
ber 6. Early on the 71h, after one halt to allow the ice to 
open, we reached Norman Lockyer Island, with water 
channels for a third of the way across Princess Marie 
Bay. The season was now getting sv late that one false 
step would probably entail our passing another winter in 
the-e seas without any adequate result being derived ; 
therefore before attempting to cross the bay I walked to 
the summit of the island with Capt. Stephenson, and from 
there we had the cheering prospect of seeing a larpe 
space of open water some twenty miles distant from us 
which we knew would extend to the entrance of Smith’s 
Sound, with only a few troublesome-looking nips between 
us and it. Making a signal to the ships we hurried on 
board, and with the exception of one nip which cost us an 

hour to clear away with ail hands on the ice, and the 
Discovery charging at it repeatedly with full steam, we 
succeeded in getting two-thirds of the distance across the 
Kay ; but there we were stopped by three extensive Paleo- 
crystic floes which tozzled in between some grounded 
bergs, and Cape Victoria prevented the ice from drifting 
out of Princess Marie Bay The open water was now in 
sight from the inast-head, but the supply of coal was 
petting so low that if we did not succeed in releasing the 
ships the allowance for the second winter would have 
to be much reduced. On the goth, as the ice moved at the 
change of tides, we advanced about a mile. On the 
morning of the roth, observing that the heavy ice was 
likely to pass clear of the icebergs which unprisoned it, 
steam was got up ready, and five minutes atter the channel 
was opened we passed through and found ourselves clear 
of Cape Victoria. 

After this there was only one serious obstacle to our 
advance. Owing tothe very calm weather the new ice 
had now frozen so strong that full steam was always 
necessary, particularly so wherever we had to force our 
way through ce where scattered pieces of old ice had been 
re-frozen closely together, At our last barrier of this 
kind, after the A/erf had repeatedly charged the nip with 
full steam and considerable speed on, with no result, the 
Discovery ranged up alongside, and there being a narrow 
piece of heavy ice which would prevent the two ships 
actually touchingeewe made a charge together, and suc- 
ceeded in forcing the barrier and gaining the open water 
beyond. Fiom here the water channel permitted me to 
make a clear run tor Cape Sabine, the ice opening as we 
advanced until none was in sight from the mast-head. 
On passing the entrancg of Hayes Sound a considerable 
quantity of ice was observed some distance inside it. 

In comparing the voyage of the Posaris and that of the 
Alert aud Discovery, | believe that a vessel might have 
passed up the channel with equal fortune as the Podaris 
witbout encountering ice during the south-west gale we 
experienced in the middle of September, 1875. The heavy 
sea which on that occasion was produced in Robeson 
Channel indicated that there was a considerable stretch 
of clear water to the southward. The d 
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the choice of a starting point so late in the season after 
the frost has set in. If carefully navigated, a vessel, al- 
though kept ready to make a start, ought by that time to 
be secured in a sheltered position fit for winter quarters ;: 
and, there‘ore,would most probably be unable to reach the 
channel of open water when it formed. If incautious, she 
would be as helpless in the pack The best starting points 
are Port Foulke and Port Payer, at the entrance of Smith’s 
Sound. The Polart’ quick passage north was entirely 
due to her leaving the entrance of Smith Sound at an 
opportune moment late in the season ; had she left at any 
other time she would have experienced the same trouble 
in geting north in 1871 as in returning south the follow- 
ing year. There was as much in the channel in 1871 as 
in 1872--75-——76. To the latitude of Polaris or Discovery 
Bay, if no accident happens to the ship, the passage may 
probably be made with perseverance most years by start- 
ing carly in the season, but it will at all times be a most 
dangerous one, 

In Robeson Channel the difficulties are greatly in- 
creased, and the passage may be said to depend as much 
on a fortunate combination of circumstances as on skilful 
navigation, The present expedition was 25 days in going 
and returniag between Cape Sabine and Discovery Bay, 
the distance being 250 miles ; 7 days in proceeding from 
Discovery Bay to the Arctic Sea, and 12 days in return- 
ing, the distance being 76 miles. 

Sail was only used once on the passage north, the 
distance run being 20 miles, it was never used during the 
passage south. It is, therefore, totally out of the question 
a Sailing vessel ever making the voyage ; nevertheless, as 
full steam was only necessary on two occasions, a power- 
ful steamer is not necessary. When the ice is decidedly 
closing no power at present available is of the slightest 
use ; when it is opening, casy speed generally carries the 
ship along as fast as the ice clears away in advance of 
her; itis rarely that a quick dash forward 1s necessary. 

In a very exceptional season a ship might be carried 
nearer towards Cape Joseph Henry than Floeberg Beach 
on the west shore, and probably into Newman Bay on 
the east shore of the entrance to Kobeson Channel; but 
from the experiences we have gained | most confidently 
report that no vessel will ever round the promontory of 
Cupe Joseph Henry, or pass beyond Cape Lrevoort in 
navigable water. 

Every observation indicates that the last few years 
have been mild at the settlements on the west coast of 
Greenland, and open sea:ons with regard to the ice in 
Baffin’s Bay ; httle or none having been met with north 
of Cape York in July and August. The settlement at the 
Whale Fish Islands has been temporarily withdrawn, 
owing to the thin state of the ice rendering the fishing 
dangerous ; and the temperature of the water as we pro- 
ceeded south, through Batfin’s Bay, was so hiph that 
navigation could scarcely be interrupted off Disco before 
the end of the year ; indeed, the Inspector intended to be 
absent in an open boat in the month of November. With 
a maximum body of water the ice formed on it in one 
winter will be considerably lighter or thinner than it 
would be, had a quantity of ice been left floating about 
on its surface ready to be re-frozen thicker, and cemented 
with the new ice into one floe during the coming winter. 
Thus, one open season certainly leads to another ; and 
unjess fortuitous circumstances occur, such as continuous 
south-west gales, during the summer months, the season 
of 1877 must be a very open one in Baffin’s Bay. North 
of Smith’s Sound the season is probably entirely different 
to that of Baffin’s Bay, tor the same northerly winds that 
carry the ice to the southward towards Davis Straits, 
must fill up Smith’s Sound with heavy Polar ice and pro- 
duce a cold season. Southerly winds which keep the ice | 
north in the Bay would as certainly clear out the channels 
to the northward, empty the ice into the Polar Sea, and 


ifficulty would be ' produce a milder season than usual. 
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From Hayes Sound to Cape Becchey, in lat. 81° 52° N., 
where Robeson Channel is only thirteen miles across, 
numerous Esquimaux remains stud the whole line of the 
west shore of Smith’s Sound, To the southward of Cape 
Beechy the coast line affords fair travelling, to the north- 
ward the precipitous cliffs cut off all further advance, 
except during the depth of winter, when the ice in the 
channel is stationary. A very careful examination was 

made of the coast north of Cape Union, and I can report 
with confidence that Esquimaux have never had a per- 
manent settlement on that shore. All the facts collected 
by our numerous observers lead me to conclude that the 
wanderers crossed Robeson Channel from Cape Beechey 
to Cape Lupton, where the /o/eris Expedition discovered 
their traces. 

The few pieces of drift wood, all of the fir or pine 
species, that have been cbtained on the shores of the 
Polar Sea have evidently drif.cd to the position in which 

‘ they were found froin the westward. One piece was ob- 
tained lying on the surface of the sea 1.¢ itself, two miles 
distant from the land, the rest were found on the shore at 
different heights above the sea level up to 150 feet ; the 
former was perfectly fresh with the bark on ; the latter in 
all stages of decay, usually imbedded in the mud of dry 

-ancient lakes evidently formed by the rising of the land, | 
and of very great age. Besides these evideaces of the 
rising of the land, the clearly defined smoothing of the | 

.... at all the prominent capes, from the present ice | 

level up to 3co and goo feet until the marks are lost in 
he yradually decomposing rocks, caused by the pressure 
of the bordering ice-foot and the grounding ice as it is 
forced against the land by the drifting pack, and the 
numerous sea-shell beds and mud deposits at high eleva. 
tions were most noticeable. 

At Floeberg Beach the salt-water ice formed during , 
the winter attaimed its maximum thickness of 75} inches 
early in June. Ina fresh-water lake at the same date the | 
ice was 7y} inches thick, with 12 feet depth of water at a | 
teniperature of 32° below it, ‘this proves decidedly that | 
the deep lakes do not frreze to the bottom durmy the 
winter. The lowest temperature registered by a thermo- 
meter buried 2 feet im the yround beyond the influence of | 
any sudden variation wus 13 degrees below aro; 59 | 
degrees warmer than the wir atthe ume. Jt rose pradu- 
alty as the summer advanced, and at the end of July had 

‘risen to 295° By that ume the ravines had nearly | 
‘ slopped running, and the weather was becoming gradually , 

“eolder. ‘Lhe sun’s rays were most powerful on June 13 | 

‘wand 24, when a thermometer, with a blackened bulb in | 

“vacuo, registered +- 128 and + 129 degrces, the tempera- | 
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ture of the earth’s surface at the time being + 27 aud of 
athe air + 34 degrees. 
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would be landed at Cape Sabine, we found no record ot 
her previous or intended movements. 
the remainder of our mail was left at Disco, and being 
short of coal, and the weather very calm, I pushed on 
towards the Carey Islands, without losing time by visiting 
Littleton Island on the opposite side of the strait. A 
ed wind springing up, the ships were put under 
sail. 
Sound on the 11th without meeting any ice since leaving 
Smith’s Sound. The wind having freshened into a gale 
I anchored in Bardin Bay on the evening of the 12th, 
where we observed some Esquimaux on shore, but the 
weather continuiny very bad, I, unfortunately for them, 
put off communicating until the following day. On the 
same night the wind shifted suddenly and forced us to 
get under weigh, when the misty weather and a dark 


Concluding that 


Beating to the southward, we fetched into Whale 


night prevented my Janding at their settlement. The 
rock a-wash off Cape Powlet, the east point of the entrance 
on which the Esquimaux village stands, is very dangerous. 
There is no good anchorave obtainable outside of Tyndall 
Glacier; we were obliged to anchor in twenty-three 
fathoins in a position exposed to the northward, the Dés- 
covery making fast astern of the Aleri, 

During the 13th ard 14th we worked to the southward 
towards Wolstenbolm Island with calm and light airs 
from the west, which prevented my reaching the Carey 
Islands except at a large expenditure of our rapidly dimi- 
nishing stock of coal; the heavy swell left from the late 
southerly gale would also have prevented our landing ; 
accordingly our letters, left there the previous year by the 
Pandora, were obliged to be sacrificed. 

From Wolstenholm Sound a south-easterly wind enabled 
us to fetch across to Cape Byam Martin at the entrance 
of Lancaster Sound, where we arrived on the 16th, havin, 
seen no ficld ice, and the temperature of the sea-water 
1anying from 31 to 34 degrees. Steaming to the eastward 
on the 18th, we met another south-east wind, which car- 
ried us intu the south part of Melville Bay, and we pro- 
ceeded south along the Greenland shore. I preferred 
reciossin Baffin’s Bay rather than by standing to the 


; southward risk getting in-shore of the middle ice on the 


west side, On the zoth Cape Shackleton was sighted, 
and on the 25th we arrived at Disco, having had _per- 
sistent head winds since we Icfe the entrance of Smith’s 
Souncg on the roth. Only one light stream of ice was 
fallen in with all this part of the voyage. Here Mr. 
Krarup Smith, Inspector of North Greenland, most con- 
siderately allowed us to take 30 tons of coal out of his 
small store, and in’ormed me that there were 20 tons 
moe at my disposal if | would visit Egedyssminde ; and 
in order to give the Expedition the full benetit of his 
presence in obtaiming supplies, Mr. Krarup Smith accom- 


« "The coldest temperature of the sea-water during the panied the ship to that port. Nothing could eaceed his 
winter was 28°25", the same at all depths. Qn several kindness to us during our siay. Finding that several of 
occasions the Casella reversible thermometer showed that | the inhabitants of Egedesminde were attacked with 
the temperature of the surface water, south of Robeson scurvy, | made the Governor a present of lime-juice for 
Channel, was colder than that of the underlying stratum, general use. From Mr. Smith we learnt that all our 
‘the difference amounting on one occasion to 14 degrecs letters, with the exception of the few left at Cape Isabella, 
Fabrenheit. had been deposited at Littleton Island. Only a few 
At Floeberg Beach the time of high water full and letters were received at Cape Isubellajtherefore a large 
Change, ton. 44u..3 spring rise, 3fi. oin.; neap rise, mail of private and official correspondence has been lost. 
“UL 7p, 3 cap ranye, Olt. sin. After coaling and preparing the ships for sea we left 
As 1 had deposited a notice of our proceedings at Egedesininde on October 2, On October 4 the two ships 
Norman Lockyer Island and intended calling at Cape recrossed the Arctic Circle, exactly filteen months from 
lsabelia l ran past our station near Cape Sabine without the time of crossing it on the outward voyage. Experi- 
Visiting it; observing that the cairn wis intact and ap- encing contrary winds, slow progress was made to the 
peared to be in tle same state as we left it, Payer Har- southward. As the weather became warmer and damper 
“bour and the neighbourhoed was clear of ice. a few men were attacked with rheumatisin and colds. 
a We arrived off Cape Isabella on September 9, the On the s2th, during a very severe gale, in which the 
Weather still remaining calm, On landing, a small mail ships were hove to under a close-reefed main topsail and 
<Of letters and Newspapers which bad been left by the storm staysail, the A/er/’s radder head, sprung when the 
' Pandora was found at the dc pot, the dates inform'ng us ship was in the ice, worked adrift from the irons with 
thar the visit was made ‘this year, but beyond a notice which it had been repaired, the lower part of the rudder 
"that if possible a duplicate box of newspapers being sound. As I had neglected to have the rudder 
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pendants shackled on before leaving port, it was with no 
litle difficulty that make-shift rudder pendants were im- 
provised ; but by their means the ship has been steered 
across the Atlantic, the sails being trimmed to bring as 
little strain as possible on the rudder. The /)fscovery 
was lost sight of during a heavy gale on the 19th. Dur- 
ing the passage, southerly winds prevailed. The spare 
rudder, itself badly sprung, has been repaired, and is in 
serviceable condition ; when it is shifted the 4 df will be 
ready to proceed to Portsmouth. Captain Stephenson, 
before parting company, was ordered to rendezvous at 
Queenstown, 

In conclusion, it is my pleasing duty to inform you 
for the information of their Lordships, that one and all 
under my command have done their duty well and 
nobly, the utmost cordiality prevailing throughout the 
members of the Expedition from first to last. Capt. 
Stépbenson has been a most valuable colleague, and ] am 
much indebted to him for his friendly advice, and ready 
help on all occasions. 

The executive officers have each been mentioned in the 
detailed reports of Capt. Stephenson and myself; their 
conduct when taxed to the utmost, under difficult and 
most distressing circumstances, is beyond all praise. 
Much as the attack of scurvy which visited us is to be 
reyretted, it proved how valuable were the services of 
Fle t-Surgeon Thomas Colan, M.D., and Staff-Surgeon 
Belgrave Ninnis, M.D., who were so ably assisted by 
Surgeons Edward Lawton Moss, M.D., and Richard 
Wilham Coppinger, M.D. These officers are each of 
wreat talent and high character, and have fully borne out 
the confidence imposed in them by the Medical Directur- 
Ceneral ; any reward that it is in the , ower of their 
Lordships to bestow on these gentlemen could not be 
riven ta more careful or zealous officers. 

Lieuts. Lewis Anthony Beaumont and William Henry 
May, who voluntarily undertook the navigating duties in 
i respective ships, have performed that work most 
ably, 

Lieuts. May and Robert Hugh Archer have charted 
the coast line from the entrance of Smith’s Sound to the 
northward with preat exactness; these officers have 
carned their Lordships’ commendation. 

The Expedition is much indebted to Mr. Thomas 
Mitchell, Assistant Paymaster-in-charge ; the departure 
of the Assistant Paymaster of the Adert has much in- 
creased his work, as the only officer of his rank in the 
Expedition. In order the more readily to assist me, he 
performed a sledge journey in the early season from the 
Descovery to the sllert, and has since then divided his 
time between the two ships. He is a steady and trust- 
worthy officer, and as such I recommend him for pro- 
motion. Mr. Mitchell and Mr. George White, Enyineer, 
have made a most valuable collection of photographs of 
subjects connected with Arctic life and scenes. 

The Engineers of the two ships have always most 
zealously assisted, like everyone else, in the general work, 
and fully occupied their spare time for the benefit of the 
Expedition. 

Messrs, James “Wootton and Daniel Cartmel deserve 
great praise for the invariable excellent order in which 
the engines under their charge have been kept, and for 
the careful economy of the coal supply, a vital point in 
Aretic exploration. Messrs. George White and Matthew 
Richard Miller are each careful and talented officers, I 
most confidently recommend the claims of these four 
gentlemen, who were voluntarily employed with the sup- 
port sledges, to the favourable considcration of their 
Lordships. ) 

The two ships’ companies have conducted themselves 
in the most praiseworthy manner throughout ; they are 
specially commendable for their resolute perseverance 
during the trying sledge journeys which have been already 

reported, Their good conduct and zeal entitles them to 
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the most favourable consideration of their Lordships. A 
list of men specially deserving of and fit for advancement 
to higher rates will shortly be forwarded. 
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OUR ASTRONOMICAL COLUMN ; 


THe NovemMuer Mereors.-—The earth will arrive at the 
descending node of the first comet of 1866 (Tempel), in the 
track of which the meteors of the November period are found to 
travel, early on the evening of the 13thinst. The comet itself is 
approaching the poiat of neavest approximation to the orbit of 
Uranus, which planet, however, is always far removed from the 
comet during the present revolution, The distance from the 
earth on November 13 is 19°06, and from the sun 18°11, the 
mean distance of the earth from the sun being taken as unity ; 
and were we able to reach the comet with our telescopes it would 
then be found rather more than one degree to the west ef An- 
fares, The obvious existence of more than one point of excessive 
condensation in this stream of meteors, necessitates a strict watch 
at each return of the earth (o the nodal point, if we are to arrive 
ata clear knowledge of the law of distribution alony the orbit, 
and as was remarked by M. Levertier, ‘cela permetira de 
comprendre ces questions dans une theorie plus precise.” 


Herscins’s First GLimpst or Uranus. —IJferschel’s first 
observation for position of this plaact ou the night of discovery, 
March 13, 1781, was mide at 10h. 3om. M.7. at Bath, when he 
found it 2’ 48’ distant from a star which he calls a. For those 
why are curious in such matters it may be stated that the tabular 
place of Uranus at this tine is in right ascension §h. 35m. 48:2s., 
and north polar distance 66° 27’ 3", whence it appears that Ier- 
schel’s first comparison was male with the star Argelander 
7. + 24%, No, 1067, estimated g'g5m. ; the difference of one 
minute of arc, between the chserved distance and that computed 
on reducing the star to March, 1781, being probably due to 
error of position ia the © Durchmusterang.” The log-distance 
of Uranus from the earth was 1°2774. 

Te Transit oF Venus, 1882.—Prof. Brulings bas circu- 
lated the results of a new calculation of the circumstances of this 
transit, made from Leverrier'’s tables of sun and planet, on the 
method adopted by Hansen for the transit of 1874. These re- 
sults, allowing for small differences in the semi-diameters em- 
ployed, are quite in accordance with those previously published 
by Hind, Puisseux, &c. Prof. Bruhns hopes to issue a chart of 
the limiting curves in this transit, founded upon this new com. 
putation, before the end ot the present year, 

Mr. Knobew’s CATALOGUE OF THE LITERATURE OF SIDE- 
REAL ASTRONOMY. —One of those exceedingly useful, bat 
monotonous and laborious performances which exhibit the real 
zeal of the worker, occupies a large portion of the supplementary 
number of the ‘* Monthly Notices” of the Royal Astronomical 
Society. It consists of a list of references to books, papers, &c., 
bearing upon the following subjects connected with stellar astro- 
nomy :—1, Double Stars, and the investigation of the orbits of 

Binary Systems; 2, Variable Stars; 3. Red Stars; 4. Nebule 
and Clusters; 5. Proper Mottons; 6. Parallaxes of Stars; 7. 
Stellar Spectra ; aud, in the formation of this list, Mr. E. B. 
Knobel has had the advantage of the valuable library of the 
Royal Society, which is known to be remarkably rich in scientific 
transactions, &c., in addition to the library of the Royal Astro- 
nomical Society, to which numerous and important additions 
have been made of late years. In such a work it might not 
perhaps be difficult for any one who has interested himself in a 
particular branch of sidereal astronomy to suggest some addition 
which he would like to have seen incorporated. For instance, 
if a calculator of double-star orbits be looking up measures o 
a Centauri, he will find no reference to the valuable measures 
by Mr. E. B, Powell, at Madras, under his name. 
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* Mr. Knobel’s statement that with one exception he has “* per- | 


‘wonally examined every paper or book to which reference is 
‘made,” will afford an idea of the expend ture of time and trouble 
‘involved in the production of his catalogue. By the way, tne 
-one exception refers to the ‘ Sidereal Messenger, issued by the 
‘ate Prof, O. M. Mitchell, while director of the Observatory at 
Cincinnati, which Mr. Knobel says is “not in the British 
Museum nor the libraries of the Royal Society and the Royal 
Astronomical Society,” The writer is able to testify toa circum. 
stance from his own experience, which may throw some light on 
the rarity of this periodical in our scientific libraries, Ile was 
one of a favoured few in this country to whom Prof. Mitchell 
sent the ‘*Sidereal Messenger.” It arrived through the post in 
one or more numbers at a time, but the postal arrangements with 
the United States not be ng then on the liberal fuoting of the 
present day, and Prof. Mitchell unluckily enveloping his journal 
in a stiff cover, heavy lerter-postage was demanded for the suc- 
cessive deliveries. The demand increase] on each occasion, 
until the presentation of one, which would have left but small 
change out of a sovereiyn, close] the writer’s knowledge of the 
** Sidereal Messenger,’ and he has some recollection that the pre- 
sent Plumian Professor of Astrono ny informed him at the time 
that his own recei, -t of the paper term:na ed about the same epo-h, 
and for a similar reison. If this be a mistake, perhaps the 
periodical to its termination may be found in the library of the 
Cambridge Observa ory, No. 4 contains the author’s early 
measures of the companion of An ares, which he detected at 
Cincinnati, in 1845, with measures of 9» Coron and one or two 
Other double stars of no particular iaterest. The ‘‘ Sidereal 
Messenger” was not continued Jor any length of time. 
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METEOROLOGICAL NOTES 


CLIMATE OF Mantironpa.-~ln the Journal of the Austrian 
Meteorological Sucictv for October i, there appears a valuable 
paper on this subject by Dr. A. Wojeikofl, based on obser- 
vations made tor a period uot about five years at Winnipeg, the 
capital of this province of Canada. ‘Lhe results, a monthly 
résumé of which accompanies the paper, show a mean atmo- 
spheric pressure about tlrce-tenths of an inch less in summer 
than ig wicter, and m consequence of the position of Manituba 
with reference to the diminished pressure in the interior of the 
continent at this season, N. and N.W. winds prevail thee 
19 per cen‘, less, and N.E. F., 5., and W. winds 26 per cent. 
more in summer than in winter. Leaving out September, the 
rainfall of which appears to be exceptional, May and June are 
the two rainiest months, and next to these come April and July, 
the rainfall of Winnipeg being in these respects clusely analoguus 
to that of the prairie rey on of the Western States. The 1ain- 
fall for the year iy only 22 invhes. The greatest amount of cloud 
and the grcatest relative hum dity occur in November. The 
mean annual temperature i. 34°0, the coldest month January, 
being 0°°5, and the warmest July, 66°7. The winter tempe- 
rature is thus as cold as that of Archangel, but the summer 
temperature as warm as that of Paris, The high summer tem- 
perature and generous rainfall from April to July, the rainfall 
rising from 1°85 nches in April to 3°58 inches in June, mark the 
climate of Mauituba as admirally suited for the successful culti- 
vation of whea', bark Y, potatoes, turnips and other agricultural 
products of tempcrate regrons. Dr, Wojeikoff draws an interest. 
Ing comparison between tne climates of the prairies of Manituba 
and Minnesota on the one hand, and the Steppes of Western 
Siberia on the ot ‘er, and shows that the seasonal distribution of 
temperature of Wionpeg is all but identical with that of 
Ischim, and that of St. Paul with Saratow. An important 
climatic difference must, however, be kept in view, viz., the 


Piet rains are several weeks earlier in Manitoba than in 
theria, 
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Sirocco at Pav.—In the same number M. Piche, Secretary 
of the Meteo ological Commission of the Lower Pyrenees, com- 
municates a short votice of a siroces which occurred in that 
part of France on September 1, 1874, ducing which the temper- 
ature rose at Biarritz to 1013, and the humidity fell ta 38, the 
humidity falling stl lower, or to 33, at Eaux.Bonnes, The 
extraordinary heat and dryness of the sirocco, which came from 
the south an{ seuth-east are attributed by M. Piche to the course 
it had pursued, that course being from Africa, acros, the Pyrenees, 
and thence duwn on Pau, this wind being thus quite analogous to 
the fohn of the Alps. The sirocco o' the Lower Pyrenees being 
merely the in-draught towards a low atmospheric pressure accom- 
panying a great storm which is advancing from the west, it follows 
that as svuon as the wind veers to W. or to N,W., and conse- 
quentJy no longer crosses the Pyrenees before reaching Pau, it 
may be expecte! that the air will become instantly saturated with 
moisture, and rain begin to fall. This is just what takes place, 
and the connection between the sirocco and Atlantic storms is 
well recognised, und fiads expression in the weather-prognostic 
current at Pau, ‘‘ The drier the air the nearer the rain.” 





THE NorweGtan ATLANTIC Expenition,—Prof. Mohn 
commonicates to the Bulletin /nternational an imere-ting note 
on the Norwegian sciearific cruise of last summer. Tne hourly 
m-teorolopical observations will not only be discussed with a 
view to as.ertan the diurnal periods durins the summer months, 
but also be compared with simultaneous ob-ervations made on 
land with the view of tracing the connection which subsists 
between te weather and its chanyes on sea and land respectively 
In aidition to the observations usually made on board the navy 
of Norway, the bumidity of the air, the evaporation from sea- 
water, the veloci'y of the wind, and the 1a‘niall were observed. 
The z» logical collection is rich and varied, many of the species 
found are new to science, and will neces-itate the e.tablishment 
of new genera. A valuable collection has been made of speci- 
mens of the sea-bottum taken at each sounding, of sea-water 
from the bottom and the surface, and of the rocks and minerals 
of Faré acd Westmanna Island, The stormy characier of the 
weather prevented magnetic observations beiny made on board, 
but such observations were very carefully made at Husd, in 
Sognefiord, Reytj wik, and Namsos in Norway. The expense of 
the cruise, inclusive of the instruments and apparatus, has been 
165,c00 francs—an expenditure which can only be regarded as 
liberal for such a country as Norway—and it is intimated to be 
the intention of the Norwegian Government to resu ve the pro- 
secution of the researches in the next two years, extending them 
in the direction of Jan Mazen and Spitzbergen. 


BAROMETERS OF SOUTHERN Russia, —M. Marttz, the eminent 
director of the ‘Tiflis Observatory, makes an mportant communi- 
cation to the Ludleun Jnternationad of October 26, regarding the 
barometers of the statiuns in the south of Prussia. Prof, Wild, 
in the Annals of the Central Physical Observatory of St. Peters- 
bur; for 1874, states that the barometer at Tiflis is 0°028 inch 
lower than tnat at Nicolareff. The determina:ion of the true 
difference of the readings of these two barometers is of more 
importance than appears at first sight, because the barometers 
of all the Russian stations on the borders of the Black Sea have 
their errors determined by that of the barometer at Nicolaieff, o 
as it is technically phrased, are controlled by it, whereas all the 
barometers of the Caucasian Stations are controlled by that of 
Tiflis, Now these southern Russian Stations, taken as a whole, 
cin supply data, unique of its kind, towards the solution of such 
questions of general meteorology as concerns the influence of 
large sheets of water and lofty mountain ranges on the state of 
the atmosphere and its movements, if only we be quite certain 
that the barometric readings at the numeious stations over the 
region are comparable with each other. During the past 
summer M. Moritz has made a careful comparison of the Tiflis 


50 





and Nicolaieff barometers, by means of two barometers which he 
carried from Tiflis to Nicolaieff, and back again to Tiflis, with 
the result that the difference between the two barometers by 
which so many barometers are controlled, is only a tenth part of 
the difference as given by Prof. Wild, or the difference instead 
of being 0°028 inch, is only 0:003 inch. The comparison of 
station barometers is a laborious and delicate operation. If 
the instrument be a Board of Trade barometer, having an 
air-trap, any air lodged in it renders the comparison worthless ; 
if not furnished with an air-trap, any air admitted into the tube 
vitiates the comparison ; and if care be not taken in hanging the 
barometers or in timing the observations so as to secure that each 
attached thermometer truly gives the temperature of the whole 
instrument with its contained mercury, the comparison is not 
satisfactory. 


THe Fact oF TEMPERATURE IN END oF OcToRER.— 
The weather maps of Europe of October 27 and following 
days show remarkable changes in the distribution of the atmo- 
spheric pressure and changes of temperature consequent thercon. 
On the 27th pressures were much higher in the east than in the 
west of the continent, accompanied with south winds and tempe- 
ratures considerably above the average of the season in Great 
Britain; in other words the meteorological conditions were 
analogous to those described in a recent number of NaTuRE 
(vol. xiv. p. 536), as characterising the warm weather from 
October 4 to 7. On the 28th, however, barometers began to 
fall in the extreme north of Norway. This depression and a 
general lowering of the barometer was propagated southwards 
over Eastern Europe, while at the same time barometers rose to 
a considerable height over Western Europe. The necessary 
result, as regards the British Islands, of this altered distribution 
of pressure was a change of wind from south to north and a fall 
of temperature from about 5° above the average on October 27 
and 28, to about 5° below it on Octuber 31 and November 1. 
In addition to the interest of this illustration from its bearing on 
the importance of a knowledge of the weather in the extreme 
north of Europe in connection with weather forecasts for Great 
Britain, it is also interesting as a type of those meteorological 
conditions to which some of our severe winter weather is due. 
Indeed, some of our severest winter storms of wind and snow 
have occurred with barometric depressions which have advanced 
jrom the Arctic Sea southwards over Europe; and they are 
peculiarly severe im these islands when the centre of the depres- 
gion takes a course more to westward than that of la.t week, or 
when it passes to the south-eastward over the North Sea or over 
Denmark. 
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NOTES 


We publish this week the complete Report of Capt. Nares on 
the Arctic Expedition, along with a new map showing in detail 
the various geographical discoveries made by the expedition, our 
map of last week being necessarily very general. We congratu- 
late the Admiralty on the rapidity of the publication, and are glad 
to be able thus to place on permanent record the general report of 
the Commander of the expedition, both as to its work and its re- 
sults, As we said last week, these results will be fully appreciated 
only when the various scientific reports are published. Of course 
various schemes have been proposed to accomplish the minor object 
in attempting to attain which our fearless men were bafiled—the 
attainment of the Pole. A correspondent writes to us suyyesting 
the use of a balloon to be inflated at the coal-bed in Discovery 
Bay, and crossing right over the Pole, about 1,000 miles, obtain 
a bird’s-eye view of what is below. A correspondent in one of 
the daily papers advocates the use of steam, and that something 
like 2 tramway should be made to the Pole, the floe-bergs being 
tunnelled if necessary. Another of our corresponden!s endeavours 
to show that the ice-masses met with must have been pushed 
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over rom the Siberian coast, though this seems somewhat in- 
consistent with the fact of the destruction of the Behring 
Strait whaling fleet by ice. But what do all these groping 
ideas point to but the adoption of Weyprecht’s scheme, ad- 
vocated by the German Government, aid curiously enough 
only now finding its way into the daily papers, as something 
before quite unknown here, though we published it in 
detail a year ago. If we are not mistaken we shall have 
to thank both the successes and the failures of this expe- 
dition for opening up a new cra in Arctic exploration, The 
folowing promotions for services rendered in connection 
with the Arctic Expedition have been made :—Commander 
A. H, Markham to be Captain ; Liewtenants Pelham Aldrich, 
L. A. Beaumont, and A. A. C. Parr to be Commanders; Subs 
Lieutenant C. J. M. Conybeare to be Lieutenant ; Staff Surgeon 
3. Ninnis, M.D., to be Fleet Surgeon ; Surgeons FE. LL. Moss, 
M.D., and R, W. Coppinger, M.D., to be Staff Surgeons ; 
Engineers D. Cartmel and James Wooton, to be Chief En- 
gineers; Assistant Paymaster Thomas Mitchell to be Pay- 
master. 


AS we announced Jast week, Capt. Allen Young has returned 
with the Fendura. We was so beset with ice in about 78° N,, 
that he was able to accomplish lute, though he managed to 
deposit the letters and despatches which be took out for the 
expedition. Capt. Young found some I!skimo at the high 
lautude of 77°12‘ N., who conducted themselves very well. 
They offered Capt. Youny’s yeurty everything tLey had, and 
when asked what they would like to receive, the chief went off 
to the ship and selected a 15-foot asb oarand some pimlets. He 
wanted the oar fur spear shaits, and the yimlets to bore ivory and 
bone in order to cut it. Some other u-eful presents were given 
them, and they gave in exchange some narwhal’s horns, speci- 
meus of their pot stone cooking kettles, and of the iron pyrites 
nsed for striking fire, Capt. Adams, the well-known master of 
the whaler Avec, has brought home with him to Dundee an 
Eskimo ‘ Chief” named Alnack, thirty-ci_ht years old, who 
has for years beyged to be taken fo Englind. His object in 
coming to Dundee is that he may get during the winter, ‘know- 
ledge that might be of much importan:e to the tribe of Which 
he is chief. We hope he will take more kindly to our clitkate 
and habits than previous Eskimo visitors, 


THE following is the award of medals for the present year by 
the Council of the Royal Society -—The Copley Medal to Prof. 
Claude Beinard, For. Mem. R.S., for his numerous contnbu- 
tions to the science of physiology; a Royal Medal to Mr. William 
Froude, }°.RS., for his researches, both theoretical and experi+ 
mental, on the behaviour of ships, their oscillations, their resist- 
ance, and their propulsion ; a Royal Medal to Sir C. Wyville 
Thomson, F.R.S., for Ins successful d rection of the scientific 
investigations carred on by [1.M.S. Chad/enver ; the Rumford 
Medal to Mr. Pierre Jules César Janssen, For. Mem. R.S., for 
his numerous and important researches in the radiation and 
absorption of light, carried on chiefly by means of the spectro- 
scope. The medals will be presented at the auniversary mecting 
of the Society on the 3oth inst. It is hoped that the two eminent 
Frenchmen named in the foregoing list will be able to appear in 
person on the day appointed. 


THE store-houses, workshops, and studies of zoology of the 
Jardin des Plantes, Paris, have been recently removed to a new 
and most commodious building in the rue Buffon, where there 
is ample space fur scientific work of every kind, Pians have 
likewise been made for the erection of a large new building in 
front of the “Galerie,” in order to give more space for the 


- exhibition of the general collection of zoology. 


RUSSIAN newspapers announce the death of M. Chekanoffsky, 
who, exiled in Siberia, has spent more than ten years in the 
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geological exploration of the country, and recently retdrned from 
his travels on the Olenek and the shores of. the Polar Sea, to 
St Petersburg, where he was engaged at the Academy in the 
description of. his immense collections. He was found on 
October ro dead in his roon, and it is supposed that he poisoned 
himself. | co | 
THE Academy of Geneva, whose foundation goes back to the 
sixteenth century, to the time of Calvin and Beza, has fur more 
than three centuries maintained a renown and a value far 
exceeding the dimensions of the small republic which glories in 
its progperity. Five years ago, in consequence of the erection of 
large buildings for its use and of concomitant legislative deci- 
sions, it assumed the title of University, the National Council 
having decreed the creation of a Faculty of Medicine as an ad- 
dition to those of ancient standing. Until now this new faculty 
existed only on paper, the buildings intended to receive it not 
having been erected. They have been recently finished ; the pro- 
fesaors have been chosen from the native medical men, to whom 
have been added some eminent foreigners—Professors Schiff, of 
| Florence, Zahn, of Strasburg, and Laskowski, of Paris. An 
ingugural ceremony took place on October 26, when addresses 
were given by the President of the Council of State, the Rector 
‘of the University, and the Dean of the new Faculty. There are 
already fifty students, and the organisation of the new classes bas 
been made on a scale entirely satisfactory. 
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THE Morddentsche Allgemeine Zeitung states that Capt. Kielsen, 
of the Fin Maria, Tromsoe, has reached 814° N, lat, between 
Novaya Zemlya and Spiizbergen, and found the sea free af ice. 
He discovered an island with a mountain 500 feet high, which 
be called White Island. Ile supposes that the ice-wall round 
the Pole was, at least this year, at a higher latitude, and that 
the Gulf Stream generally follows this direction, 


Tne following statistics with regard to the number of students 
attending German universities during the summer term of this 
year are taken from the just published University Calendar for 
1876-7, Berlin—number of students, matricalated and unmatri- 
3,066, of teachers 193. The corresponding numbers in 
were 2,803 and 155; Munich, 1,155 and 114; Breslau, 
Zand 108; Gé:tingen, 1,059 and 119; Tii singen, 1,025 and 

86; Wiirzburg, 990 and 66; Halle, 902 and 96; Heidelberg, 
795 and 110; Bonn, 785 and 100; Strasburg, 700 and 94; 
Kénigsberg, 611 and 82; Greifswald, 507 and 60; Jena, 503 
nod 77; Marburg, 445 and‘69 ; Erlangen, 422 and 55 ; Miinster, 
415 and 29; Giessen, 343 and 59; Freiburg, 290 and 54; Kiel, 
223 and 65 ; and Rostock, 141 and 36. Oj universities outside 
the German Empire, Vienua had 3, 581 students and 247 teachers ; 
- BDorpat, 844 and 65 ; Graz, 804 aud 88 ; Innsbruck, 570 and 67 ; 
(Ziitich, 355 and 78 ; Bern, 351 and 744 and Basel, 239 and 64. 


It is proposed by the Council of the Trades’ Guild of Learn- 
ing, in conjunction with the Committee of the National Health 
' Society, to organise a course uf twenty lectures on the “ Laws 
of Health,” to be delivered by W. H. Corfield, Pro‘essor of 
, Hygiene and Public Health in University College, London, in 
the Jarge room of the Society of Arts, John Street, Adelphi, 
( W.C,, on consecitive Saturdays, c mimencing November 11, at 
. 8,30 P.M., excepting the following dates :—December 1 (Friday), 
: February I (Thursday), March 1 (Thursday). There will be an 
' anterval of four weeks at Christmas, and three weeks at Easter. 
; Certificates will be awarded to those who satisfy the examiner 


fad’ who ‘have attended mot less than filteen lectures out of 
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Mx. MCMANn writes that on p, 18, vol. xv. in, ovr notice of 
his method of comparing spectrum maps, & should have been G. 
The distance -betwedn B and G is not assumed equal to 100; he 
oem ‘but'is assumed equal to's, anit is divided into 100 equal 
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Iw a letter addressed ‘to De. Andrews, Prof, Wartmann,. of 
Geneva, states, with reference to the communication on Radi. 
ometers to Nature of Oct. 19, that Prof, Frankland reproduces 
precisely the conclusions whizh Prof. Wartmann gave at one of 
the conferences at South Kensington in the month of last May. 
The results were published in No. 222. (June 15) of the Archives 
des Sciences Physiques et Naturelles. In the first note which Prof, 
Wartmann published (Archives, No. 219, March 15) he said ¢p. 
315) that by inaking two calorific sources act simultaneously on 
the opposite faces of the same disc, we obtain an equilibrium when 
the intensity of the pressures is in the inverse ratio of the absorb- 
ing power of each face. The experiments, which he made in 
spring, during very favourable nights, on the nullity of the action 
of the luvar light, completed the demonstration. It is the calo- 
rific rad.atiun which is the cause of the movements of the radi- 
ometer. . 

Ar the recent meeting of the German Association of Natu: 
ralists and Physicians, Dr. Hermes described some interesting 
charaokeristics of the young gorilla in the Berlin aquarium. He 
nods and claps his hands to visitors; wakes up like a man and 
stretches himself. His keeper must always be beside him and 
eat with him. Ile eats what his keeper eats; they share 
dinner ani supper. The keeper must remain by him till he goes 
tosleep, his sleep lasting eight hours, His easy life has increased 
his weight in a few months from thirty-one to thirty-seven 
pounds. For some weeks he had inflammation of the lungs, 
when his old friend Dr, Falkenstein was fetched, who treated 
him with quinine and Ems water, which made him better. 
When Dr. Hermes left the gorilla on the previous Sunday the 
jatter showed the doctor his tongue, clapped his hands, and 
squeezed the hand of the doctor as an indication, the latter 
believed, of his recovery. In fact the gorilla is now one of the 
most popular inhabitants of the Prussian capital. For Pungu, 
as the garilla is called, a large glass palace has been erected in 
the Berlin Aquarium ia connection with the palm-house. 

THE Aolnische Zeitung of November 4, reports on the dis- 
covery of an ancient burial ground, during some excavations 
made near Rauschenburg on the Cologne-Minden Railway. It 
appears that a number of antiquities were found, and while the 
vases auvugst them, as well as a number of objects found in 
thene vases are of undoubtedly Roman origin, it is doubted that 
the people buried there, and whose skeletons were found, were 
of Roman nationality, It is believed at present that they were 
Teatons of the third or fourth century who lived in friendly 
intercourse with the neighbouring Romans, and had obtained 
from them the objects mentioned, A definite opinion wonld be 
premature until the whole of the ground is e.cavated, anda 
scientific investigation has been made of all that is found. 
Amongst the objects discovered recently, we may mention a well- 
preserved vase of terra sigillata. On its floor there is still a 
sniall remainder of the linen containing the bone-ashes ; the vase 
is 20 cm. broad, and 12 cm, high; it shows an ornament 
which is uf decidedly Roman oriziu. Amongst the bone ashes 
in its interior there were two bronze nails, semeral molten pieces 
of bronze, and remains of a beautifully ornamented ivory comb. 
Another vase, quite full of bone ashes, and roughly worked of 
coarse clay, consists of two parts almost equal, of which. the 
lower une is 25 cm. broad, and 16 cm. high, while the upper one 
iy 27 cm, broad, and 18 cm. high. Amo gst the bone ashes it 
contained were found several molten pieces of bronze, the 
remains of a burnt ivory comb, and a piece of some handsome 
ornamental object made of bone. Round this urn several 
smaller vessels were placed ; they were of ordinary gray clay, 
two of them of somewhat finer black clay. One of them was 
empty, another one contained ten little pieces of clay, about 
3 om. thick, and perforated, ‘all of different shapes, they had 
very likely been worn as beads on a string round the neck, 
There’ was also a litte tablet of bronze in this vessel, One of 
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the black vessels seems to have setyed for incense, the other one 
may have served the same purpose, but being shaped like a three- 
armed Roman lamp, it is probable that it served as support for 
three lamps. Of the different pieces of undoubtedly Romen 
vases that were found besides the above, one shows the figure 
ofa hare, and another that of a running hound-—both in reliet. 

A WISH, which was expressed last year at the International 
Geographical Congress held at Paris, will be realised in January 
next. From that date 2 monthly geographical review will be 
published there, at the Libraine of Ernest Thonin, and edited 
by Ludovic Drapeyron, Professor at the Lycée Charlemagne, 
and member of the Academie. This Revue Geoeraphigue will 
contain reports of all work done in connection with geography ; 
the investigation of the various methods naw employed in 
teaching geography, as well as topography, will form some of 
the principal subjects of the Aevue. Besides theoretical original 
papers, it will publish the latest reports of the different travels 
of discovery going on in various ‘parts of our globe, criticism on 
new geographical works, biographies of celebrated geographers, 
Kc. The Aecne Geographigue is not to be the organ of petty 
party spirit, but of all those who see in geographical science one 
of the principal means of breaking the reiyn of empty rhetorics 
and scholastica, Besides geographers und geologists, the editor 
urvites forco-operation the represencatives of all historic sciences 
in the widest sense of the term—palxontologists and ethno- 
graphers, as well as archzeologists-—~all those, therefore, who by 
the application of geography in hi-toric research, wish to open 
new fielda for social science in general. 

TRE University of Zurich has announced that in future, Jike 
the German universities, it will grant the doctor’s degree only 
after an oral and written examination. 

Mr. Bryce M. Wricut, of Great Russell Street, has pro- 
cured one of the finest and most complete specimens known 
of the Plesiosaurus from the Lias of Whitby, which is open 
to the inspection of the public until the 12th inst. The neck 
is 64 feet long, and the entire animal nearly 17 feet. The 
whole of the vertebr«e from the head to the tip of the tail are 
complete without the slightest break, which gives some idea of 
the entirety and preservation of the animal. It was procured 
from the cliff in which it was found in about twenty pieces, but 
atter three weeks’ incessant work Mr, Bryce Wright has mounted 
it in such a manner that one could scarcely believe a bone had 
been disturbed. Mr. Bryce Wr ght, has, we believe, secured 
this specimen for a foreign instivution. 

THE additions to the Zoologic:] Society’s Gardens during the 
past week include a Puma (Felis concolor) from Santa Fé, pre- 
sented by Miss Brassey; two Wild Swine Sus scrofa) from 
Cuba, presented by Mr. J, Alfonao de Aldama; a Persian 
Gazelle (Gasedla subgutierosa) {rom Persia, presented by Mr. T. 
iuwler ; two Senegal Touracous (Corytigix persa) from West 
Africa, a Sun Bittern (Zurypyga elias) from South America, 
a Scaclet Ibis (/éis rubra) from Para, a Ring-necked Parrakeet 
(Faiwornis turguata) from India, two Black Tortoises ( 7estado 
carbonaria), a Common Boa (Sea constretor) from Panama, a 
Sulphur-breasted Toucan (Kamphastos carinatus) from Carta- 
gena, deposited ; an Andean Goose (Bernicla melanoptera) fro 
Chili, purchased. , Ns 
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SOCIETIES AND ACADEMIES 
PARIS 
' Academy of Sciences, October 30.—Vice-Admiral Paris in 
the chair, —The following papers were read :—Letter of | Mr, 
Hind con-municated by M. Leverrier, on the intra-Mercutial 
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slanet.—-Study of the organs of reproduction in ephemera, by 
M, Joly, —-On a new electric lamp devised by ‘M, Sabdloschkoff, 
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used, sand, glass, mortar, lac, &c, The simplest a r 
is a sand of pounded glass.—On the distribution, igen 
‘on the surface of magnets by MM, Treve and Derasser. 
mere a steel is carburetted, the more is the maguvetism co 
densed towards its extremities ; the less carburetted, the mote 
magnetism spread out equally over its surface. The authors’ a 





having a series of steels prepared by. hardening with cold wate 


and they seek to formulate 2 simp'e law estublishing the relatic 
between the coercitive force and the proportion of carbon.——C 
the deterioration of vineyards of Céte-d’Or, by M’ du “Mense 
Wery submitted an apparatus for ventilating \apar 
ments and mines, or increasing the draught of chimneys. —O 
the rotatory polarisation of quartz, by MM. Soret and Sarasit 
They extend their observations to the ultra-violet rays mot 
refrangible than the line N, and als» make more precise measure 
ments, The results are tabulated.—On the lawa of vibrator 
motion of diapasons, by M. Mercadier. The number of vibes 
tions of a prismatic diapason is proportional to its thickness an 
inversely as the square of its lengch. The isochronism of vibra 
tions is not absolutely rigorous ; the duration of the period depend 
on the amplitude and the temperature. In using a diapsson a 
chronograph or interrupter, the instrument will not give re 
sults quite identical unless you uperate at the same tempe 
rature and give the vibrations the same amplitude. If ih 
generally the case) one does not need complete identity and larg 
amplitudes, then provided an amplitude of 2 to 3 mm. be. to 
exceeded, and one operate at temperatures little different, one i 
certain to have the same number of periods per second to nearl 
oooor.—-Chemical reactions of gallium, by M. Lecoq de Bois 
haudran. Jnter ata, further experiment confirms the opinion 
that oxide of gallium is more soluble than alumina in ammonia 
Carbonate of soda only precipitates indium after gallium, Chlo 
ride of gallium is very solub'e and deliquescent. A slightly aci 
solution of it dried at a mild heat, gives needles or crystallin: 
lamellce, which act strongly on polarised Jight. Sulphate of gal 
linm 1s not deliqguescent.——On terephtalicaldehyde, by M. Grimaux 
—On the sinalianeous formation of two trioxyanthraquinone; anc 
the synthesis of anew isomer of purpurine, by M. Rosenstich!.— 
On the electric apparatus of the torpedo (third part), by M 
Rouget. In the electric discs, besides ramifications of nerve 
fibres and the reticulated nervous plate, one finds only vessel. 
and cell-clements, fibrillee and membranes belonging all to ths 
connective tissues. M. Rouget offers a theory as to the me 
chanism by which the nervous elements produce electrical effects 
—-On the phenomena of division of the cellular nucleus, by M. 
Balbiani.—-Variations ot the electric state of muscles in tetanus. 
produced by passage of a continuous current, studied by meam 
of the induced contraction, by MM. Moral and Toussaint. Ir 
such tetanus the induced contractions (shocks, isolated or asso 
ciated into a tetanus of short duration) are to be regarded a: 
accidents, though the comparison of the two traces (inducer anc 
induced) indicates hut imperfectly the cause of these accidents 
The electric state of the muscle is sensibly uniform during th: 
whole duration of the contraction. —-On some parts relating t 
nutrition of the embryo in the egg ot the hen, The blastodern 
derives its elements frum the yolk, whereas at the beginning o 
incubation, and at least till the time of complete closure af th: 
amnion, the embryo is develuped at the cost of the albumen. — 
Qu the influence of poisoning by tne bulbous agari¢ on glycami: 
by M, Oré,—~On the employment of picric acid in treatment o 
wounds, by M. Curie. 
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FOSTERS “ELEMENTARY PHYSIOLOGY” 

A Course of Elementary Practical Physiology. By M. 
Foster, M.D., F\R.S., Fellow of and Pralector in 
Trinity College, Cambridge, assisted by J. N. Langley, 
B.A., St. John’s College, Cambridge. (London: Mac- 
millan and Co., 1876.) 


IN this little book Dr. Foster gives us the results of his 
experience in teaching physiology practically to students, 
As may be readily understood, such teaching is attended 
with much greater difficulties than those encountered in 
the experimental teaching of chemistry or of physics— 
difficulties which arise partly out of the complexity of the 
phenomena to be demonstrated, partly from the circum- 
stance that experiments in which living processes are 
concerned cannot be repeated so frequently as would be 
desirable. Dr, Foster has himself been remarkably suc- 
cessful in overcoming these difficulties. The evidence of 
that success is to be found in the number of men whose 
names are already known as efficient workers in physi- 
ology, who owe to his teaching their first introduction to 
scientific research. On this ground, even more than on 
that of his long experience as a teacher, his opinion on 
the question of method is more worthy of attention than 
that of any other person. The book is entitled “A Hand- 
book of Practical Physiology.” Our readers are probably 
not aware that during the last half-dozen years that term 
has acquired a special meaning. Under the term Practi- 
cal Physiology all students of medicine are now required 
by the examining LBoards to go through a course of 
laboratory instruction, for which accordingly arrange- 
ments are made in all medical schools, In very many 
instances the instruction is purcly technical and anatomi- 
cal, All that is attempted is to teach the student “how 
to work with the microscope,” which means for the most 
part how to prepare tissues for microscopical examina- 
tion, The acquirement of this art, although, it need not 
be said, of vreat value to the physiologist, is not the end 
and purpose of physiological teaching. The physiologist 
interests himself only in what is living, and when he uses 
the microscope, concerns himself with the anatomical 
structure of a part or organ, only in relation to its living 
propertics, 

‘The handbook contains no description of the micro- 
scope, and the subject of microscopical manipulation is 
dealt with in an appendix. In this respect it differs from 
most previously published works on histology. Never- 
theless it is as good an introduction to that subject as the 
beginner in animal physiology can take in hand. The 
plan of study laid down is anatomical, but in carrying it 
out, the principle is acted upon that it is desirable from 
the first to give meaning and interest to the otherwise dry 
details of anatomy, by combining the study of the func- 
tion of every part with that of its structure. Histological 
work, says Dr, Foster in his preface, “unless it be salted 
with the salt either of physiological or of morphological 
ideas, is apt to degenerate into a learned trifling of the 
very worst description.” To avoid this evil, of which the 
feebleness of English microscopy is the best evidence, 
Dr, Foster encourages the student, as soon as he has | 
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learnt the anatomy and histology of a part, to pass at 
once to its physiology, “so that by learning what is 
known concerning its action, he may form an opinion of 
the real importance of its structural details,” 

Let us now see how the principle is carried out. The 
book comprises twenty-nine lessons. The first is en- 
titled, “ Dissection of a Rabbit and of a Dog.” The 
purpose of this introductory lesson is to make the 
student acquainted with the general construction of the 
body of the mammalian animal as a whole, a sort of 
knowledge which students of human anatomy are often 
strangely wanting in. Then follow two lessons on the 
blood. In the first, the student learns all that relates to 
the structural elements of the circulating fluid ; but even 
here the instruction given is of such a nature that he 
cannot fail to be impressed, provided that he is capable 
of being impressed by observation, with the fact that 
he has to do, not with dead forms, but with living 
organisms. In the second lesson on the blood, the chemi- 
cal constituents of the Ziguor sunguinis are dealt with, 
particularly those which are concerned in the process of 
coagulation. Here necessarily, the microscope,and scalpel 
are for the moment replaced by methods and instruments 
borrowed from the chemical laboratory, but they are re- 
sumed in lessons four and five for the study of cartilage, 
bone, teeth,and the connective tissues. In the next series of 
lessons on contractile tissues, structure and function are 
again mixed. The student, as soon as he knows what 
cilia and muscular fibres are like, at once proceeds to find 
out for himself, though according to a prescribed order, 
how they work. He familiarises himself in succession 
with the effects of the voltaic current, of single induction 
shocks, and faradization on living muscle, then pro- 
ceeds to the more minute examination of the mechanical 
phenomena of muscular contraction, and finally, as in 
the previous study of the blood, investigates the same 
phenomena in their chemical relations, 

In the same style and on the same principle each suc- 
cessive subject is dealt with. ‘“‘The animal body is 
regarded,” to quote the author’s words, “as a collection 
of fundamental tissues, each having a conspicuous pro- 
perty or properties.” 

Each lesson has appended to it a list of subjects for 
demonstration by the teacher, these consisting either of 
microscopical structures requiring very high powers for 
their exhibition, or of experiments which the student would 
be unable to perform for himself. Among these last only 
such are comprised as are in their nature painless. 

There can be no doubt that the book is admirably 
adapted for its immediate purpose, namely, for the instruc- 
tion of natural science students at Cambridge. In order 
to judge of its general utility the question must be asked 
whether it is adapted to the requirements of the much 
larger class of students who learn physiology with a view 
to the study of medicine. 

The answer to this question must depend on the class 
of medical students contemplated. Students of medicine 
may be divided into three categories, the first comprising 
those who come up with the avowed intention of acquir- 
ing no more than the minimum of cram exacted of them 
by the Examining Boards, and who at the end of their 
time are as incompetent for practice as they are destitute 
of knowledge. The second, and by far the largest class, 
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made up of men who, while they desire to acquire by 
assiduous reading as much $o0-called medical science as 
is thought necessary for them to possess, rightly regard it 
as their principal duty to devote their energies during 
their brief period of study to the attainment of skill and 
experience in the arts of medicine and surgery. But 
besides these, there is a smaller class of men who not 
only have time for real study, but possess the necessary pre- 
vious education in which their fellows are in general so de- 
plorably wanting, and whose motive for work is something 
higher than that of preparing themselves for examination. 

To medical students of this last class the lessons are per- 
fectly adapted. Nor can we conceive that a better course 
could be followed by a young man intending to fit him- 
self for the higher career of the medical profession, than 
that laid down by Dr. Foster, namely, that he should at a 
very early period, #.¢., while he is still engaged in the 
study of the more exact branches of natural science, first 
work through the course of elementary biology laid down 
for him in the well-known lessons of Professor Huxley ; 
then that he should devote a considerable proportion of 
his time during a subsequent year to becoming conver- 
Sant with the structures and processes peculiar to the 
bodies of the higher animals, under the guidance of a 
tcacher who must be a real physiologist—all this being 
accomplished before he begins his proper medical studies, 
z.¢.. before he begins to study the details of human 
descriptive anatomy. 

Strange as it may seem, it is not yet sufficiently recog- 
nised by those who are concerned in medical education that 
the men on whom the community depends for enlighten- 
ment on the great questions of the preservation of health 
and the prevention of disease, ought to be practically 
familiar with a]! that is known concerning living processes. 
The remark is frequently made that even to the consult- 
ing physician or to the officer of health, physiology and 
pathology are of relatively little value. Surely this must 
be a mistake. It may be readily admitted that the ordi- 
nary practitioner needs only familiarity with the charac- 
teristics of human ailments and the prescribed methods 
of treatment and skill in the handling of sick people, and 
may well content himself with as much of the elements 
of scientific knowledge as he can learn from manuals and 
lectures ; but surely the education of those who are in- 
tended to be advisers of the public in relation to health 
and disease should have some more solid foundation. 
There can be no question that these men ought to be 
prepared for their higher functions and responsibilities 
by such a course of preliminary work in physiology as 
will enable them,.if so be that nature has fitted them for 
it, to enter with some hope of success on those most 
difficult of all biological investigations which relate to the 
nature and causes of diseases. 


BRITISH MANUFACTURING INDUSTRIES 

British Manufacturing Industries. Edited by G. Phillips 
Bevan, F.G,S. “ Salt, Preservation of Food, Bread, and 
Biscuits,” by J.J. Manley, M.A.; “Sugar Refining,” by 
C. Haughton Gil; “Butter and Cheese,” by Morgan 
Evans ; “ Brewing, Distilling,” by T. A. Pooley, B.Sc., 
F.C.S. (London: Edward Stanford, 1876.) 

Ries preface states that in these volumes, of which the 


present is one, “ the facts are gathered together and 
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racy and a freedom from superficiality ; and though they 
do not lay claim to being a technical guide to each industry, 
the names of the contributors are a sufficient guarantee 
that they are a reliable and standard work of reference,” 
This editorial explanation fairly describes the scope of 
the articles contributed by their respective writers to this 
volume ; since, while not pretending to be a technical 
guide to each industry, they must prove of great value to 
all desiring to obtain a general knowledge of the pro- 
cesses described. The common fault of encyclopaxdias 
of this kind is to devote much space to detailed explana- 
tions of manufacturing processes and of the machinery 
employed. To the ordinary reader all such elaborate details 
are useless, since his object is to obtain information upon 
the general principles upon which the various processes 
are based; and to the manufacturer practically engaged 
in any process they are equally useless, since no matter 


how carefully written, they can teach him nothing, « 
because, as a matter of course, he is in advance of the ° 


processes described with so much detail. 


The first article is an interesting account of “ Salt,” - 


where found, and how manufactured from the crude 
deposit. 
quantity produced in and exported from England. 


Some valuable statistics are given as to the | 


The next article on the “ Preservation of Food” by the | 
same contributor deals with a subject of increasing im- , 


portance. Though there has becn an important increase, 
of late years, in the amount of green crops, and in land 
laid down to grass in the United Kingdom, yet the 
consumption of beef and mutton has so spread among 


the working classes, as to render the increased produc- — 


tion vastly inadequate to the ever-increasing demand. It 
has become in consequence a matter of the highest im- 
portance to discover means by which animal food may be 
imported from America, Australia, and other countries 
where it is abundant. 

The chief processes hitherlo employed for the preser- 
vation of meat are classified by the author under the 
heads of Drying, Action of Cold, Chemical Reagents, and 
I-xclusion of Air. The drying process has certainly not 
proved a success. “ Charqui,” so much praised a few years 
since, is but a poor substitute for fresh animal food. 

The value of ice in preserving meat in cold countries is 
so well established, that it naturally presents itself as a 
convenient agent. Hitherto, however, as regards great 
distances, it has failed. This has arisen from two 
causes : in the first place the temperature of melting ice 
is not low enough to prevent change even on ship board ; 
this difficulty will doubtless be overcome by the employ- 
ment of machines, by which a temperature lower than 0° C. 
can be maintained at sea, Another difficulty has arisen 
from the fact that meat kept at the temperature of melting 
ice is very prone to change so soon as removed from the 
icestanks to be distributed throughout the country. 
Doubtless in time these and other difficulties will be re- 
moved, and our large cities, at least, be supplied with 
regular arrivals of fresh uncooked meat from South 
America and our colonies, | 

The use of chemical reagents has hitherto proved 
inefficient, but we cannot agree with Mr. Manley “ that it 
is hardly likely that the use of chemicals will solve the 
question of meat preservation.” A patent has lately been 

bv which oxygen-absorbing reagents are 56 suc- 
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ceasfully applied as to give some hope that this or some 
other chemical process will aid us in this important 
question, ee 

The author gives some useful details and statistics 
regarding the “tinned meat” process. This well-known 
method depends upon the exclusion of air by the substi- 
tution of steam, and in the consequent destruction of 
organic germs. So far as mere preservation is concerned, 
it has undoubtedly proved a great success, and has 
already been of some benefit to us ; but the long cooking 
process hitherto employed to expel the air has so de- 
stroyed the texture of the meat as to have rendered its 
use unpopular in spite of the efforts of enthusiasts to 
force the over-cooked product upon an unwilling public. 
So soon as the very primitive plan of heating the tins in 
a bath of chloride of calcium for three or four hours be 
replaced by one exhausting the air and replacing it by 
steam at a high temperature successively, and occupying 
no more than half an hour, then will the tinned meat pro- 
cess prove a real success, and possess many advantages 
over all others, Mr, Manley has done good service by 
his description of what has been attempted, and though 
he suggests but little himself, he may induce some of his 
readers to experiment upon a matter of such national 
importance. 

The paper on “Sugar Refining ” is one of the best 
contributions in the series, written by one not only 
an able chemist but also a thoroughly practical sugar 
refiner. As a clear, accurate, and scientific exposi- 
tion of an important industry it serves as an example 
of what such contributions should be. Its only fault 
is that it is somewhat too brief. After the usual 
historical account of the industry, the author explains 
the more important properties of sugar, and shows 
how these ate made use of in the various stages of 
extraction and purification from the cane and the beet. 
The author has not considered it within his province to 
refer to the serious injury to our sugar manufacturers by 
the heavy export premiums paid by the French nation on 
all high class products exported to this country. Doubt- 
Jess so soon as the French financiers have completely 
extinguished the manufacture of loaf and other high class 
sugars in England, they will then remove the export pre- 
miums, being full well assured that the memory of the 
ruined English sugar refiners will for a long time at least 
deter our capitalists from competing with French re- 
fineries, Though the “beet” produces one-third of the 
total amount of sugar grown, and has proved of such 
value to agriculture on the Continent, yet hitherto the 
growth of beets for sugar manufacturing purposes has not 
proved a success in our own country. Nor indeed is it 
likely to prove remunerative so long as it pays better to 
grow beef and mutton. In concluding this brief notice 
we cannot refrain from once more praising the author’s 
valuable—though brief—contribution. 

Mr. Evans contributes a short article on dairy produce. 
He gives some interesting information upon the factory 
system of cheese-making introduced with 0 much success 
Into England within the last few years. It is to be re- 
gretted that Mr. Evans has given no information upon 
‘the. mode of preparing the French, Italian, and Swiss 
‘cheeses so much appreciated by connoisseurs. 

The article on “Brewing and Distilling” is a useful 
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contribution on two important industries, by one evi- 

dently well acquainted with them. Some valuable 

statistics are given, showing the vast development 

which has taken place in the production of alco- 

holic beverages in the United Kingdom. Accord- 

ing to the author, on March 31, 1873, there were 

31,010 brewers, 144,425 dealers and retailers of beer. 

The income derived from beer in 1873 amounted to 

8,027,4082, a sum which fully explains the hesitation of the 
present Government to please the agricultural interest by 
the removal of the malt-tax. In addition to these thirty 
thousand brewers, of whom, however, only some three 
thousand are licensed common brewers—there are, it 
appears, 318 distillers and rectifiers, producing 30,644,750 
gallons of spirit, yielding a revenue of 14,895.769/. ; the 
number of licences issued in 1875 to persons dealing in 
and retailing spirits was 138,845. The author calculates 
that in the brewing and distilling industries, and in those 
originated and sustained by them, there is a capital of 
two hundred millions invested. Without following Sir 
Wilfrid Lawson in all his statements, one cannot but view 
an annual consumption of twenty-eight to thirty millions 
of gallons of spirit as a most7serious feature in our social 
life. ; 

Those interested in this matter and desirous of obtain- 
ing a general knowledge of the technical processes, will 
with advantage consult Mr. Pooley’s articles, In con- 
cluding this notice of the volume before us we must 
congratulate the publisher and the editor on their success 
in obtaining the aid of writers so well acquainted with 
their respective subjects. 
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LETTERS TO THE EDITOR 


[ ZA: Liditer does not hold himself vesporsitle far opinions eapresscad 
by his correspondents. Netther can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous comimnunications.] 


Sea Fisheries 


MR HWotpswoktyH, at the close of his  anima-versions 
(NATURE, vol. xv. p. 23) on the address I recently delivered 
in the Biological Section of the British Association at Glasgow, 
says that he does not know on what evidence J grounded my 
belief in the decline of our sea-fisheries. J am therefore anxious 
to state that the evidence to which I trusted in what I then said 
was mainly, if not entirely, that collected by the Royal Commis- 
sion of which he was the hard-working secretary. The kindness 
of my good friend in giving me private notice of his intention to 
make his comments public enables me the more promptly to {ur- 
nish a reply to them, and for so doing he has my best thanks. 

I do not pretend to have read through the whole of the 1,500 
and odd somewhat closely-prinizd folio pages which form the two 
“* Blue-books ” embodying the labours of that Commission. But 
soon after they appeared—about ten years ago—I looked into 
them sufficiently, as I thought, to give me a fair notion of their 
contents. Whether that notion was mistaken your readers will be 
better able to judge by the time I have done. When I wrote my 
address I had not these books by me. I have since refreshed my 
memory by consulting them. I find that deep as was the Im- 
pression left by my first examination of them it is now still 
deeper, "and were I towriie my address over again I should 
express myself in far stronger terms. 

he second and most bulky volume of these blue-books con- 
tains the ‘‘ Minutes of Evidence ” taken before the Sea Fisheries 
Commission, and reports the 61,831 questions and answers put 
by or given to the Commissioners. At first the attempt to find 
the particular needles one may be seeking in this immense bottle 
of hay seems hopeless. But fortunately the volume (as most blue- 
books are) is furnished with a copious index, extending to 29 
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pages folio, and by help of this I beg leave to submit to Mr. 
Holdsworth and your readers the following results. 

The Commissioners took evidence at eighty-six places (Bil- 
lingsgate and London counting separately), which, for con- 
venience’ sake, I will call “* stations.” Now it appears that of 
these eighty-six stations evidence was offered at twenty-two, 
showing an increase in the supply of fish generally, and evidence 
showing a decrease at forty-three, or exactly halt of the whole 
number, But at thirteen of these stations the evidence was con- 
flicting. Deducting, therefore, that number from cach side, we 
have thirty stations where the evidence was solely for the 
decrease and only nine for the increase, or a clear majority of 
twenty-one stations for the former. It also appears (unless my 
arithmetic is at fault) that of the answers given to the Com- 
missioners at these several places 250 showed an increase, and 
605 a decrease. If, then, my opinion on this subject is su erro- 
neous as Mr. Holdsworth asserts, it is one entertained by a good 
many people who know more of fishery matters than I do. 

If, further, we analyse the evidence as to various kinds of fishes 
the results will not be very different. These will be best stated 
in a tabular form. 


No. of Stations showing 


Kiad of | 
Brean 
Weal 2 
Cod and Ling 4) | “= 1 42 : - 
Dogfish — | cae 2 wet 2 
Haddock | 12 {| — | 40 ' 49 | 4: 38 
a jets: ag oF | bes | 3 i — 0 = 12 
ali ut ~—— ios, 2 i 0 ities 2 
Hering co ae | ae 
“ing... ee Re pam OE yg 
Mackare 4 | — , Wop 2 ay. 7 
eprim =... re | — 1 
Pilchard i. | — i t eae — 
Plaice ... 3 fe a ni 
Pollack a 
Skate ... ee ae a ee a _ 
Smelt 000... 0.0.00 | ae Ge ance as 2 
Sole 6 | -- Hi — | 2 9 
. ae oe | 6 = 1. 3 

Po SP a OD oe Se ae ed 
6 : rt, v8 —— a 4 


Thus out of these ¢wen/y kinds, sicéen show a positive decrease 
at more or fewer stations, and among them are some of the most 
important of our “‘ food fishes”—cod and ling, haddo.k, hake, 
herring, mackarel, sole, sprat, and whiting. 

Now I can imagine ¢4rce objections being raised to the obvious 
inference from this table :-— 

First: that the witnesses for the decrease were untrustworthy. 

Secondly : that the Irish stations are included among those 
showing decrease, and Irish fisheries are said to be languishing 
from causes which do not concern the present matter. 

Thirdly: that even,,the non-Irish stations showing decrease 
are comparatively small and unimportant, — 

1. Without imputing any want of veracity to the witnesses for 
the decrease it is obvious that, as all fishermen have a pretty 
hard time of it, the proportion among them with a despairing 
turn of mind may be greater than among men who follow other 
callings, and that this may unconsciously tinge their testimony. 
So far, however, as my own experience goes, which is perhaps a 
very little way, I have found that the grumblers among fishermen 
commonly assign some specific cause for their complaints—be 
that cause real or imaginary, If so-and-so were or were not the 
ease, they say, they would get on very well, Their assignmeut 
of any cause is purely a matter of opinion with them. Their 
statements as to the increase or decrease of fishes relate to a 
matter of fact within their own knowledge. 

2. The provortion of Irish to non-Irish stations among those 
which shaw decrease is by no means excessive, [ere it is :—~ 
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out of 13 herring, 10 out of 41; mackarel, 2 out of 17 3 sole, 
1 out of 15; sprat, I out of 6; whiting, 1 out of ry, If the 
Trish stations were wey disregarded the general deduction 
would not.be materially affected. | 

3. Any one who has ever tried to learn the facts attending the 
process of extinction of animals, will soon find that the premo- 
nitory symptoms of approaching extirpation may be for a long 
time hardly recognisable at places where the particular species 
concerned is most abundant. It is first cut short on its borders, 
and scarcity begins and is most readily perceived at its outlying 
localities. Hence it is exactly in accordance with what always, 
or almost always happens, that the smaller and least import. 
ant fisheries should first show signs of decline, if such decline 
Is yotng on, as the above figures seem to prove. It may b2 years 
before the great trawling-grounds on various parts of the coast, 
or the Dogger Bank and the Silver Pit show unmistakable signs 
of exhaustion, but where is the take of fish inshore increasing or 
cven stationary ? 

Having thus furnished the main grounds of my belief—for Ido 
not wish to rely on the Report of the Committee of the ITouse of 
Commons in 1833 (though that declared the Channel fisheries to 
have heen in a declining state since 1815) further than to show it 
is a belief of long standing and held by practical men—I must 
proceed to make some other remarks on Mr. Holdsworth’s 
indictment, Tirst of all let me admit that he is of course 
literally accurate in his statement of the particular objects for 
which the Royal Commission of 1863 was appointed. But, as 
he also rightly remarks, its inquiry was extended, and indeed no 
one can glance at its blue-books without seeing that the inquiry 
covered far more ground than ever was scraped by a trawl. As 
I read the Instructions to the Commissioners, they were wide 
enozgh to permil any sort of inquiry into British Fisheries—even 
the seeking of a remedy for any decline in them if such was 
founl to exist. But since my friend takes refuge behind the 
literal wording of the (ueen’s Commission, I may do the same 
with regard to the expressions used in my address, No doubt 
had I had the blue-books by me when I was writing I should 
have been more explicit in separating the Commission in which 
he acted as secretary from others that had preceded it. Bat, 
ag itis, my words, reprinted in your own columns (NATURE, 
vol, xiv. pp. 440, 441), show that I spoke of it as something dis- 
tinct from them, and so it truly was, for as Mr. Holdsworth 
himself says, it was “the most comprehensive investigation 
of the subject that had ever been made,” and the evidence it 
collected is one of the most valuable contributions to applied 
zovlogy with which | am acquainted. 

Next there comes up another point. It is quite compatible 
with an increased sapf/y of fish that there may be an actual 
decrease in the stock of fishes, and it seems to me that my critic 
hardly sees the danger of confounding these two very different 
things. That the supply of fish to our markets has of late enor- 
mously increased may be indubitable—the question really is 
whether there are still in our seas as many fishes as there used to 
be, The evidence I have above analysed shuws, I think, that 
there are not, and the recommendations of the Commissioners of 
1863 are certainly not such as would increase the number. 

Mr. Holdsworth asserts that ‘practical mischief is likely to 
result” from my opinions becoming known to fishermen. I 
wish he had been a little more careful to explain wherein the 
danger lies. Unless it be that the next Sea-}*isheries Commis- 
sioners may find their inquiries suddenly stopped by a well-placed 
torpedo, I am at a loss to imagine the risk. As, however, theix 
permanent brethren of the Kivers Commission continue to pur- 
sue their duties without any such unpleasant consequences, I 
think the possible mischief must be over-rated. Mischief may 
arise, though, from the utterance of smouth sayings, and very 
great mischief too; but, if it does, it will not attach to those 
that utter the noce of warning. My friend refera to his ‘* Deep- 
sea J'tshing aud Tishing-boats,” an excellent work in many 
respects, which fully deserves all that was said in its praise in 
your columns when it appeared (NATURE, vol. xi, p. 421), and 
perhaps more, for the reviewer did declare that the author's 
‘inferences and his facts are very much at variance,” which was 
perhaps going rather too far. J have carefully read it, but I fail 
to find there any new facts—new, I mean, since the publication 
of the blne-books before-mentioned—that bear out his views of 
the matter. On the contrary, have met with several admissions 
which I think point in the opposite direction. Thus I read of 
Yarmouth (p. 111) -—“ The mackarel ‘ voyages,’ however, have 
been so unprofitable dering the last few years that there is little 
indurament to invest very largely in new gear for that fishery. 
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A little further on, of Lowestoft (p. 122) al Recent experience, 
however, does not support this statement ” [that the summer fish 
are often as abundant as they ever were before the spring-fishery 
came into fashion], ‘as with a more or less successful series of 
spring fisheries, the summer herrings have been exceedingly 
acarce for the last seven years.” Now neither Yarmouth nor 
Lowestoft are very small or unimportant stations. It would 
look, then, as if scarcity has begun to appear there, Again 
(pp. 214, 215), Mr. Holdsworth tells a very good story of the 
disappearance of herrings from the Guernsey waters ; but he 
does not contradict the statement that there has been no herring- 
fishery there since the year 1830. Furthermore he says (pp. 
266, 267) :—‘ Turbot or ‘ bratt ’ nets are successfully worked by 
the Staithes fishermen, although, according to their report, the 
catches are not nearly as large as they were formerly, This is 
the general statement along this coast. ... It is a remarkable 
circumstance that nearly thirty years ago turbot became so scarce 
near North Sunderland, close to Holy Island, that the turbot- 
nets were given up. At that time trawling in the North Sea 
was only just beginning from Hull and that part of the coast ; 
and the trawlers have never worked near the place where the 
decrease of turbot was said to have been greater than even at 
Staithes. It is evident, then, that we have a good deal to learn 
about what attracts or drives away the fish to or from any par- 
ticular locality.” 

To this last remark { cordially agree, for in my address I said 
that the consideration of our fisheries is ‘‘ fraught with unusual 
difficultics.” But while we are satisfying ourselves on this and 
similar points, 1 cannot reyard with the same complacency as 
Mr. Holdsworth the increasing outlay of capital in improved 
boats and fresh fishing-gear, the growing fish-traffic on the rail- 
ways, or the glories of an enlarged and renovated Billingsgate, 
arising amid the pious ejaculations of its frequenters, Is that 
the only market which is to be unaffected by inflation? I derive 
little comfort in allowing my fancy to run riot over the marble 
slabs of Cheapsile, Bond Street, and Arabella Row, teeming at 
present with every finny delicacy, and still less when J meet the 
humble barrow of the East-end costermonger, with its as 
plenteous and more odorific load. The question is, how long 
will that abundance last? Incalculably great as the stock of fishes 
in our seas may be, it must be subject to the same laws 
as the stock of every other animal. Directly the draughts upon 
it exceed its natural increase, it must dwindle. The time when 
that shall happen scens from the evidence before me to be 
imminent. 

Some of Mr, Holdsworth's remarks appear to me irrelevant. 
I said nothing in my address about ‘* spawning-beds,” and there- 
fore to have mentioned the discoveries of Prof. Sars and Herr 
Malm would have been little to the purpose. But if my friend 
meant to hint that I did not know that the spawn of some fishes 
floats in the water during its development, 1 will content myself 
by observing that my acquaintance with Scandinavian naturalists 
and their works began in the year 1555. [lis reference to the 
Sea Birds’ Preservation Bill also seems to be wide of the mark. 
But I am sure ornithologists will be thankful to him for informa- 
tion that will show how many of the birds named in that Act 
commonly prey upon the sea-fishes that come to our matkets, 
and which kinds they take. Perhaps he will also explain why 
the fishermen of our coasts were so strongly in favour of its 
being passed. Of the precise direction my efforts took towards 
that end Mr. Holdsworth, I think, cannot be aware. 

» NEWTON 
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Magdalene College, Cambridge, November 3 


P.S.—If the remarks I made in my address be well founded, 
they of course have a general bearing, and will apply to all cases 
of ‘‘over-fishing.” Since I wrote the above I have received 
from my kind friend, Prof, Baird, the United States’ Commis- 
sioner of Tides andj Fisheries, his reports from 1871 to 1875. 
Therein I find the decrease of the Sea-Fisherics on the Atlantic 
coast of the United States treated as a fact beyond denial, and 
* over-fishing ” unquestionably assigned as the chief cause of that 
decrease, A. N, 

November 14 werentare 

The Foundation of Zoological Stations in Heligoland 
| | and Kiel 

WILL you kindly permit me to say a few words in answer to 
the letter by which my friend Mr. Balfour expressed his view on 
mre Proposed foundation of zoological stations at Heligoland and 
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Mr. Balfour has certainly not been well informed, when he 
believes the promoters of the future stations in Heligoland 

and Kiel had intended ‘‘to put aside claims of the zoological 

station at Naples in favour of the two new institutions.’, In 

the first place it is expressly stated in their Report that the 

committee are far from wishing to take away the least support 

from the Naples establishment. Besides, according to information 

which reached me some time ago, one of the most competent 

and influential members of the committee has only consented to 

act, if it is expressly stated in the memorandum to be handed 

over to Government, ‘‘ that, should the empire limit its annual 

contributions to zoological stations to 1,000/, or 1,200/. (a sum 

asked at present fur the zoological station at Naples), this sum 

ought to go undivided to the Naples establishment as the one of 
much greater importance. The foundation of the two northern 
stations ought in consequence to be deferred to later times.” 

Nothing more than this could be desired, and certainiy the 
tera once made, nothing more could be expected, and 

ad Mr. Balfour been acquainted with the whole of the facts, I 
am satisfied he would never have applied the terms “ unwise and 
ungenerous” to the proposition. Ile is, however, certainly right 
in maintaining that the Naples station has been the means of 
proving both the value and fea-ibility of such institutions, and 
perhaps nobody, besides myself, knows Letter than Mr. Balfour, 
how great and how numeruus were the obstacles which had to 
he overcome. This and the fact that Mr. Balfour assisted me 
mosi generously and most vigorously during the whole of my 
struygle, entitles him fully to disapprove of what he thinks might 
possibly have a detrimental influence on the fate of the Naples 
establishment. With regard to this apprehension I may be per- 
mitted to state that there is well fuunded hope that the Naples 
station will soon be free {rom such embarrassments as are the 
consequence of insufficient means, and that I always expected 
and desired a series of zoological stations to spring up which 
should not only follow but even rival the original one started 
by myself. The sudden appearance of zoological stations on 
the Normandy coast, at Trieste, Sebastopol, the foundation of 
the late Anderson School of Natural History in the United 
States, the proposition to create two stations at Heligoland and 
Kiel, and another plan to erect a station on the White Sea, 
brought before the Association of Russian Naturalists in Warsaw, 
furnish indubitable proofs that my belief was well founded. It 
may be that too little circumspection has been used in foundiy 
or planning several of these institutions ; nevertheless their grat 
number and rapid, augmentation justify me in giving to my 
establishment such dimensions and so distinct an international 
character as to carry it as far beyond competition as possible, 

I hope to be able to enter more fully into the development of 
the Naples station in the Second Annual Report, which I think 
will be ready next spring. It will show that till now the station 
has not only not suffered from competition but has been increasin, 
very considerably the range of its activity and influence on the 
progress of biology. ANTON DOHRN 

Berlin, November 5 


The Deep-sea Manganiferous Muds 


In the very interesting Address delivered by Sir C. Wyville 
Thomson, at Glasgow, on the C/déenger expedition, whi'e re- 
ferring tu the ‘‘red clay” deposit so general over the deepest 
parts of the Atlantic and North Pacitic, the remarkable fact is 
mentioned that the clay contains numerous nodules of peroxide 
of manganese, which in some places are found in great quantity, ! 
The Addiess goes on to say :—‘‘ This ea phenomenon which 
we are as yet unable to explain, and I do not know that there is 
any analogous instance in any of the older formations” (NATURE, 
vol. xiy., p. 494). 

It is possible that this can be accounted for in the same man- 
ner as the formation of the ‘‘ red oY ” itself, assuming that the 
explanation given by Sir C, Wyville Thomson is the correct one, 
as there can be but little reason to doubt. It is true that excep- 
tion has been taken to it by Dr. Carpenter, who considers the 
“red clay” to be “a post-mortem deposit in the chambers of the 
foraminifera.”* It does not clearly appear, however, where such 
a post-mortem pseudomorphic deposit could come from in this 
case, while, were (hat opinion correct, then the Géobigerina ooze 


1 See also “‘ Report to Hydrographer of the Admivalty on the Cruise of 
H.M.S. Challenger?” Prof. Wyville Thomson, F.R.S., Pror. Roy. Soc. , 


vol. xxiv., Pp. 39. sae 
a ae Rosa on Prof. Wyville Thomson's Preliminary Notes on the 


Nature of the Sea-bottom,” &c, Fyvec. Roy. Soc., vol. xxiti., p. 244. 
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na} ought also to form a pseudomorphic deposit of the same { 
in 


Accepting, then, Sir Wyville Thomson’s theory, the mangan- 
Herous deposit might be accounted for ag follows :—~ 

Manganese occurs in sea-water in very small quantities, suf- 
ficient, nevertheless, for detection. Forchammer has detected 
it together with iron and silica ; as also have Figuer and Mialhe.! 
It is, besides, almost invariably found in the waters¥of some 
springs, according to Prof. ‘T. Sterry Hunt,* and spring-water 
sooner or later finds its way to the ocean, Again, it is found in 
the ashes of plants,? and it is therefore not unlikely that it may 
be secreted by other organisms, such as foraminifera, molluses, 
&c.—in fact, Bischof found in the outer scale of oyster-shells 
oO! per cent. of ferric oxide, with some oxide of manganese 4— 
and as its carbonate is isomorphous with that of lime and iron, 
it is perfectly probable that these should be found associated 
together, as indeed they usually are. Supposing, then, C/odige- 
sina shells to consist of carbonate of lime, with small traces of 
carbonate of iron, carbonate of manganese, peroxide of iron, 
and silicate of alumina, the following changes might take place 
while the shell was passing through water charged with carbonic 
acid gas and oxygen. 

All the carbonates would first be dissolved. Then the car- 
bonates of iron and manganese would be oxidised, as they readily 
part with carbonic acid in presence of oxygen, and the liberated 
carbonic acid would, no doubt, act on a fresh portion of the 
mixed carbonates, The silicate of alumina and peroxide of iron 
already in the shell® would not be affected. ‘Thus there would 
be a continual deposition of silicate of alumina, peroxide of iron, 
and peroxide of manyanese, very likely both hydeted: It is 
taken for granted here that the red clay is merely a silicate of 
alumina coloured by peroxide of irun, and not a double silicate 
of iron and alumina. It does not seem quite clear which is 
really meant in any of the reports, Alumina is found in small 
traces in river- and sea-water, perhaps in many cases as the sili- 
cate, which is soluble in minute proportions. Or it might origi- 
nally exist as sulphate, in that state enter into the structure of 
marine organisms, and subsequently undergo alteration to sili- 
cate. Alumina has been found in small quantities in plants, but 
how combined is not yet known. 

I believe the principal deposits of manganese ores are found 
in connection with limestone or dulomitic rocks, probably for the 
most part originally disseminated through them in sn.all propor- 
tions, and subsequently conceutrated in particular localities by 
the action of infiltrating water, and the nearest approach to the 
phenomenon described by Sir Wyville Thomson appears to be 
met with in the associated limestone, dolomite, iron ore, and 
nodular manganese ore of the Lahn district, as recorded by 
Bischof. At the place where the iron and manganese beds are 
worked, there are several clay beds, varying from a few fect to 
several fathoms in thickness. These Bischof considers are the 
result of the continuous action of water containing carbonic acid, 
the argillaceous limestone being converted into clay. The man- 

anese and iron ores lie beneath the clay beds, and it is most 
ikely that these minerals were extracted from the argillaceous 
limestone at the same time as the carbonate of lime, having 
doubtless existed in small quantities as carbonates in the 
organisms forming the mass. In fact the lower clay beds still 
contain some manganese. There is thus considerable analogy 
between the two cases, the difference being that these old lime- 
stones having been formed in mass, in not very deep water, were 
not liable to be dissolved—-immediately on the death of the 
organisms whose skeletons they were—by the action of sea-water, 
that part being player ages afterwards by atmospheric water. 
The result has been mainly the same, however, viz., the produc- 
tion of clay from the limestone, together with nodular man- 
ganesc. Possibly had the corals, &c,, forming that limestone 
had the opportunity of falling slowly, and each isolated, through 


E Bischof, “ Chem. Geo.,” vol. i., pp. qg-108. 

a % Chem. and Geo, kesays,” p, 143. ; 

3 Fownes’ “ Man. of Chem.,” p, ay ; also Watts’ “Chem. Dict.” 

4 OA, crt., vol. i, P. 1g. ; 

5 It ma be that there isa trace of uncombined ferric oxide already in 
these shells, since the Géodiers ina ooze, when treated with very dilute acid, 
leaves a red sediment like the “red clay” (sec ,‘* The Cruise of the 
Challenger,” Nature, vol, xiv. p. 96), Sir Wyville hesitates to claim fur 
the silicate of alumina and peroxide of irou that they exist in that form in 
the shells, rather supposing them to be products of alteratinu. But the latter 
is cerluinty found in some shells and in red corals It has been shown by 
Prof. A. HW. Church that the red chalk of Nunstanton, treated with very 


weak acd, yields a residue closely resembling the deep-sea “*red clay,"—— | 


Chem. News, xxxi. p. 199. 
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a sufficient depth of sea-water, the result would have been a 
manganiferous mud, similar to these deep-sex clays, | 

As to the nodular structure of the manganese oxide, it ig of 
course referable to the same mysterious molecular attraction 
which determines the segregation of all the carbonate of iron in 
the case of clay-ironstone in fire-clays and shales, and silica, as 
in chalk flints. 

Since the above was written, the last number of the Proceedings 
of the Royal Society (vol. xxiv. No. 170), with Preliminary 
Reports on the Cruise of the Challenger, by Sir C, Wyville 
Thomson and colleagues, has come to hand. These reports 
contain a full description of the manganiferous muds, but nu 
theory as to the origin of the manganese is as yet put forward. 

: SDWARD T, HARDMAN, 

Kilkenny II.M. Geological Survey, Ireland 
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Mr. Wallace on the Distribution of Passerine Birds 


In Mr. Wallace’s recently-published work on Geographical 
Distribution, in more than one place the results arrived at from 
an inspection of his elaborate tables of genern and families do 
not agree with the numbers he uses in considering the general 
bearing of the facts adduced. ‘Thus in his ‘‘ General Remarks 
on the Distribution of the Passeres,” vol. ii, pp. 299-302, he 
says (/.c. p, 300): ** The families that are confined to single 
regions are not very numerous, except in the case of the Neo- 
tropical region, which has fzv, the Australian has only “ree, the 
Oriental one, Ethiopian one, and the other regions have no 
veculiar families.” Adopting his tables of the families of the 

asseres, I find the numbers should be really as follows :— 

Neotropical 7 Fas. Nos. 397, 40, 41, 42, 44, 45, 46. 

Australian 5... a »y «6-21, 22, 25, gy, 50. 

Oriental guy es ys 04, 12,43: 

The Nearctic region should also Le mentioned as possessing 
one peculiar family, #2. Chamieidz, The statement that none 
of the turduid Passerine families are exclusively American must 
also be modified to meet this fact. There are three families (2.¢, 
Paictids, Pittida:, Eurylemidic), instead of /cov, of the Formica- 
reid Passeres in the Old World, of which the Pittidw can hardly 
be said to have only a “‘ very restricted distribution,” 

The Australian genus Struthidea, of doubtful position, seems 
omitted altogether. W. A. Fornus 

Cambridge, Oct. 30 
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Antedon Rosaceus (Comatula rosacea) 


THERE are one or two rather hasty conclusions in the letters 
you have recently published upon the feather-star, which I will 
take the liberty of pointing out. My friend, Major Lang, 
arguing from his experience in Torbay, says; ‘It is evident 
that the habitat of Comatula is strictly defined, viz., in compara. 
tively deep water, and amonyst rocks.” Last year, however, I 
took it in Salcombe Estuary, in shallow water, and not among 
rocks, but est the Zostera marina, to which numbers of the 
young stalked form were sticking. The well-known marine 
zovlopist, Mr. Hincks, tells me that he took both the adult and 
stalked forms in great abundance in the same locality more than 
twenty years ago. 

‘The President of the Birmingham Natural History and Micro- 
scopical Socicty, in commenting upon Major Lang's letter aud 
other notices of the capture of the feathcr-star, says, ‘It is a 
most remarkable circumstance, therefore, that in the space of 
about three years, the species should have become numerous tu 
the extent allnded to by Major Jang, more than a hundred being 
taken in one haul of the dredge.” But this rapid increase in the 
numbers of the species since 1873 is imaginary, for dredgings in 
the two preyious years had yielded the adult form by bucketeful. 
from the neighbourhvod of the Thatcher Kock. . 

In regard to the name, one can only wish for a scientific dic- 
tator to‘restore Lamarck’s happily appropriate designation Co- 
matua, in place of the earlier name, Antedon, the meaning and 
pronunciation of which are alike difficult to determine. It would 
be interesting to learn frum political economusts, In what category 
of labour, productive or unproductive, those investigations should 
be reckoned, which end in displacing some name universally 
received and understood in favour of one forgotten and obsolete, 
Justice to the ancient observer is pleaded as @ chief reason for 
these revivals, But it is a poor renown to have helped to in- 
crense the ever-growing burden of scientific nomenclature. 

Torquay, Nov. 6 THoMAS R. R, STERBING 


Nov. 16, 1876] 
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Iv you cau afford the space I shall be glad to add « few words 
to the recent communications of Major Lang and Mr. Hughes 
to NATURE on the occurrence of Aniedon rosacens in Torbay. 

Ido not think snedon has been more abundant than usual 
during the present year in this locality. An entry in an old 
note-book reminds me that a chance haul near the Thatcher Rock 
on July 11, 1871, brought up ‘plenty of feather stars,” and 
since then during the six years Ihave dredged in Torbay, Az- 
tedon has been a very ordinary capture whilst dredging for other 

bjccts of interest. : 
The haul under Berry Head on July 25, alluded to by Major 
Lang, was undoubtedly an unusually prolific one, but had it not 
been for the fortunate discovery by Major Lang of the pedun- 
culate form, the mere occurrence of an abundance of the adult 
feather stars would have made no impression on my mind and no 
notice would have been taken of it. 

Remembering that the Birmingham Natural History Society 
had taken the young, I mentioned the fact to Major Lang, add- 
ing that I had never seen them myself. Next morning I was 
gratified to hear that on examining at his leisure the proceeds of 
the haul he had found them in quantity. 

This successful result induced me to revisit the spot near the 
Thatcher after an interval of six years, and there, as I fully 
expected, iatedon, both adult and immature, was abundant. 
With this experience to guide me, I have since tried a third 
locality, when, though the adults were less numerous, the pedun- 
culate young, and every stage of growth up to about an inch in 

diameter, appeared to me io be even more numerous than at 
Berry Head or the Thatcher. 

In conclusion, I beg to say that it will give me pleasure to 
afford the fullest information in my power to any naturalist 
desirous of dredging in Torbay. Tt has often been a source of 
repret to me to see strangers wasting their time in dredging in 
spots where, as my old boatinan used to say, they could not 
expect to meet with anything ‘‘ of any consequence.” 

ARTHUR Roore HUNT 

Southwood, Torquay, November 6 
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As the localities of utedon rasaccus seem te be exciting in- 
terest, 1 may notice that I dredged the adult state in June, 1875, 
in Bressay Sound, sheltered in about 10 fathoms water, and in 
June, 1876, abundantly between Mount St. Edgecumbe and 
Duke Island, Plymouth, in about the same depth of water, in 
each case on a rocky bottom, Poin B, MAson 

Burton-on-Trent, November 8 
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Meteor 


On November 6 I ubserved a large metcor of a red colour. 
It commenced near the zenith and took a sinuous course about 
west-south- west, dividing into lwo portions after it had travelled 
about 40°, one portion divappearing about 10’ above the horizon 
nearly due west, the cther taking a north-west direction, and 
disappearing somewhat higher; it was not very bright, but 
seemed to be a large one. I should like to hear if anyone else 
has scen it ; the time was between 8 and 9 P.M. 


Clithero, Lancashire T, Nostro 


— 
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THE MUSICAL ASSOCIATION?) 
Hi third annual session of this Society opened on 
Monday, Novembcr 6, with a paper of considerable 
interest from Alexander J. Ellis, Esq., F.R.S,, “On the 
Sensitiveness of the Human 
Pitch of Notes in Music.” 

It appears from the Annual Report, just issued, that 
the Association numbers 170 members, and is in a sound 
financial position, It may therefore be considered to have 
passed its period of infancy, and should now be perma- 
nently reckoned among the learned confederations of the 
metropolis. 

Tt is not altogether uninteresting to look back at its 
origin and to pone out the fulfilment of the especial 
objects for which it was established. 

The first conception appears to have emanated from 
Mr. William Spottiswoode, Dr. Stainer, and a few other 


. * Report and. Proceedings of the Musical Association for 1874-5 and 1825-6, 
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gentlemen, representing about equally the scientific and 
artistic sides of music, who circulated a letter among 
their friends, and in a private meeting held at the 
house of the Treasurer of the Royal Saciety, laid the 
foundations of its future organisation. The original title 
chosen for the new society explained at more length its 
peculiar objects than that which it now bears; it was 
“ Society for the Investigation and Discussion of Subjects 
connected with the Art and Science of Music.” 

The double function herein indicated has hitherto been 
steadily and rigorously carried out. Indeed the Council 
for 1876-7, numbering among its members eminent 
musicians such as the two professors of Oxford and 
Cambridge, Messrs. Hullah, Osborne, Goldschmidt, and 
Dr. Stainer, is supplemented on the side of Science and 
Literature by the familiar names of Mr. Spottiswoode, 
Prof. Tyndall, Dr. Pole, Mr. W. Chappell, and Mr, George 
Grove. 

The contributions recorded in the two annual volumes 
of “Proceedings” are strictly in concordance with the 
initial programme ; they cannot be better summed up 
than in the words of Mr. Spottiswoode’s letter above- 
named, advocating “ the formation of a society similar in 
the main features of its organisation to existing Icarned 
societies. Its periodical mectings might be devoted 
partly to the reading of papers upon the history, the 
principles, and the criticism of music, partly to the illus- 
tration of such papers by actual performance, and partly 
to the exhibition and discussion of experiments relating 
to theory and construction of musical instruments, or to 
the principles and combination of musical sounds,” 

In the first year Mr. Hullah, Dr. Stainer, and Mr. 
Sedley Tayler, spoke on musical notation and nomen- 
clature ; Mr. Bosanquet and Mr. Ellis furnished valuable 
illustrations of true and tempered intonation ; Mr. Charles 
E. Stephens criticised Dr. Day’s theory of harmony ; Mr. 
Baillie Hamilton and the writer described their respec- 
tive improvements in musical instruments. 

During the second session there were two papers of 
great value, mainly historical, from Sir F. Ouseley, * On 
the Ilistory of Ecclesiastical Musicin Western Europe ;” 
and from Prof. W, G. Adams “ On Wheatstone’s Musical 
Inventions,” two “On Notation,” by Dr. Pole and Prof, 
Monk; two mathematical and physiological, by Lord 
Rayleigh, “On Our Perception of the Direction of a 
Source of Sound,” and Mr. Lennox Browne “On the 
Management of the Voice ;” two mechanical and instru- 
mental, by Mr. de Pontigny, “On Kettledrums,” and 
by the writer “On Standards of Musical Pitch ;” one 
critical, perhaps even polemical, by the active secretary 
of the Association, Mr. C. K. Salaman, “On Musical 
Criticism.” 

Several of the above communications, especially Mr. 
Bosanquet’s two exhaustive papers “ On Temperament,” 
call for full analysis ; but the general status and purpose 
of the Association itself are so far novel as to deserve 

reliminary attention. Music, of all asthetical subjects, 
is that which is most deeply marked by its bisection into 
art and science ; much of the art, little of the science 
is ancient ; for Euclid, Pythagoras, and’even Galileo carry 
us only a short distance into the laws of harmony. But 
| itis peculiar to music that instruments accidentally in- 
vented, slowly improved, fabricated simply for’performance, 

and intended solely to charm the ear, have at a later 
period furnished the tools and apparatus of scientific 
analysis. The violins of Gaspar di Salo and Straduiarius, 
have for centuries illustrated the laws of harmonic sounds, 
and even as early as the time of Tartini, furnished the 
Lerzo Suono, which figures so boldly in modern acoustics, 

As the instruments themselves fulfil a double purpose, 
so are their votaries divided into two very distinct classes, 
those namely of artists and theorists. The essential value 
of Mr. Spottiswoode’s proposal lay in the appreciation of 
this schism, and of the means towards healing it. The 
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artistic world of music, great as the individual acquire- 
ments of some members as executants may be, is essen- 
tially a world of handicraftsmen ; practising indeed a ver 
subtle art, but led entirely, according to Aristotle’s defini- 
tion, by rules, and not by laws. 

The function of the scientific man is to expand these 


nance Select Committee. This instrument is now in the 1 
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Loan Exhibition, South Kensington. 

A complete collection of the “ Reports on Experiments 432 
made with the Bashforth chronograph, 1865-1870” a 
(marked 84, B, 1941), has been published by Government, 
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at the nominal price of one shilling.’ It will therefore | 


technical rules of art into the conscious and explained 
Jaws of science. How nobly this duty has been performed 
by Chladni, by Savart, by Wheatstone, and above all by 
Helmholtz, few artists are aware; nor indeed has there 
been hitherto any easy mode for their obtaining such in- 
formation. They have been somewhat in the habit 
of sneering at the theorist as a “mathematician ;” nor is 
it very remarkable that the other party, like the Dublin 
fishwife whom O'Connell called a parallelopipedon, should 
retaliate with even more opprobrious cpithets. Hence 
old threadbare jokes about “ catput-scraping,” Lord Ches- 
terfield’s contempt of musicians, and the like, which 
culminate in the epigram on Handel and Buononcini. 
This century is beginning to recognise that varying styles 
of musical art are not a mere question of “ Twecdle- 
dum and Tweedledee,” and that the “ fiddler,” though in 
an utilitarian point of view unnecessary to the main- 
tenance of life, is highly conducive to education and 
civilisation, If artists are to maintain the improved 
position of later years it must be by cordially fraternising 
with the man of science, for thus only can their art 
hope to acquire the dignity and generalisation which are 
the prerogatives of émerrnuy, 

It is to be noticed that this view of the case appears to 
have been taken by many of our best professional mu- 
sicians ; for the list of members which heads either volume 
of these “ Troceedings” is far more remarkable for indi- 
vidual eminence of the names than for their multitude. It 
is to be hoped that such a conviction will continue to 
extend. The number of points in which music is con- 
{erminous with pure science is considerable, and is daily 
increasing. Music, moreover, is among the most power- 
ful means we have for cultivating that delicacy of the 
senses on which all accurate observation depends. It 
has, as yet, been too apt to fall into the hands of a sect 
or clique, whose disposition is naturally exclusive, and 
whose objects have often been the reverse of elevated. 
But with the great advance which has of Jate years 
taken place in general musical knowledge throuyhout 
England, and by the fostering care of societies like the 
present there is ground for anticipation that the science 
of music may rise to the esteem and consideration as an 
educator and humaniser which it once held in the writings 
of Plato, and in the palmiest days of old Greck thought. 

| W. H. STONE 


ON THE RESISTANCE OF THE AIR TO THE 
MOTION OF PROFECTILES 


"THE experiments made by Hutton to determine the 
resistance of the air to the motion of shot were 
carried out by firing small spherical balls into the receiver 
of agun-pendulum. As little confidence could be felt in 
applying his results to the large service shot at present 
in use, on the formation of the Advanced Class of Royal 
Artillery Officers, Woolwich, in 1864, it was thought de- 
sirable that a systematic course of experiments should be 
made with c/engated shot, and upon a much larger scale. 
Afterwards, similar experiments were made with round 
shot. 

The method of experimenting pursued by Hutton ap- 
peared to have been carried to its useful limits, and 
although a large ballistic pendulum had been constructed 
for Government, it was practically useless. The chrono- 

raph used in the experiments above referred to was 
invented and constructed for that purpose by the Rev. F, 
Bashforth, at that time Professor of Applied Mathematics 
to the Advanced Class, and Official Referee to the Ord- 


be sufficient here to state that the first set of experiments 

was made to test the new chronograph, in which the velo- 
city of the shot varied from about 1,150 fs. to 1,060 ce 
The resistance of the air was found to vary as the cyde{ 
of the velocity. The nest experiments were made with | 
aan shot of equal diameters and different forms of 
head. The velocities here varied from 1,500 f.5. to 1,090f.s., 

and the law of resistance still appeared to be the cvdéc, 

Lastly, a course of experiments was made with clonguted 

and eee projectiles (solid and hollow) of 3, 5, 7, and’ 
g inches in diameter. The velocities of the elongated 

shot varied from 800 f.s, to 1,750 f.s., and those of the 

spherical from 800 fis, to 2,400 fs. At a given velocity 

the resistance of the air varied as the square of the dia- 

meter. But when the corfficient of resistance was ob- 

tained by dividing the numbers expressing the resistances 

by the cube of the corresponding velocity, the result 

was not now constant through these yvreat varjations of 

velocity. This coefficient was found to increase rapidly 

from goo fs. up to 1,0$0 f.s., and from 1,100 fis. to 1,300 fs, 

it was nearly constant, and for higher velocities it gradu- 

ally decreased with the increase of velocity, The puh- 

lished reports give a full account of every round fired. 

Unfortunatcly it has not hitherto been found possible to 

express the coefficient of resistance by a simple function 

of the velocity. Mr. Bashforth has madc use of the cubic 

law in his treatise on the motion of projectiles (1873). 

The trajectory is divided into arcs, and eavh arc is sup- 

posed to be described, while the cocfficient of resistance 

retains its mean value for that arc. 

In atract on the remaining velocities, &c., of several 
service shot (1871),? Mr, Bashforth stated + “ For ogival- 
headed elongated shot, the resistance of the air inay be 
said to vary roughly as the s/x// power of the velocity for 
velocities goo-1,100 f.s.; to vary as the “rd power for 
velocities, 1,100-1,350 f.s.; and to vary as the secovd 
power for velocities above 1,350 fis.” 

General Mayevski, Professor of Ballistics to the Aca- 
demy of Artillery, St. Petersburg, puliished a work on 
Ballistics in Russian, in 1870, at the expense of the State. 
A translation of the more interesting chapters of this 
work was published in French by the author, in 1872.3 
In the pretace to the latter work he states that “ Les ré- 
sultats des expdriences faites par M. Bashforth en Augle- 
terre sur les projectiles oblongs ont dté ddéduits des 
données insérées dans les /’rececdings uf the Noyal Artil. 
leryInstitution, Woolwich, 1868. Les expériences de St. 
Pétersbourg sur la résistance de Vair au mouvement des 
projectiles sphériques et oblongs ont été faites par nous en 

~*~ et 1869, et leurs resultats sont pour Ja premitre fois 
publiés dans notre trait¢. Afin que les expressions de 
la résistance représentent, avec unc approximation suf- 
fisante, les résultats de nos expéricnces et ccux des expé- 
riences anglaises, faites avec des appareils perfectionnés, 
et que ces expressions permettent en meme temps une 
fsi@eeation facile, guoigue par approximation, des équa- 
tions différentielles du mouvement, nous avons admis four 
les projectiles sphérigques, dans les limites des vitesses de 
530" 2 ver (1739-1230 f.s.) la résistance de lair pro- 
ostionelle au carré de la vitesse, et nous avons exprimé, 
A partir de la vitesse de 376™ (1230 f8.) jusqu’aux 

ites vitenses, la résistance de l'air par un binome dont 
premier terme est proportionel 4 la deuxi¢me puissance 
de la. vitesse, et le second A la quatritme ~~'------ 
de la vitesse ; four les projectiles ablongs, quand leur axe 
de figure coincide avec la direction du mouvement, nous 


* -W. Clowes and Son; Allen; Mitchell ; Lougmans and (>. 
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.avons admis, dans Jes limites des vitesses de s1o™ & 
360" (1673-1180 fs.) la résistance de Tair proportionelle 
au carvé de la vitesse ; dans les limites des vitesses de 
360 4 280 ™ (1180-920f.s.) nous avons admise propor- 
fionelle 4 la sizxzdme puissance de la vitesse, et nous avons 
exprimé, 4 partir de la vitesse de 280" (920 fs.) jusqu’- 
aux petites vitesses; la résistance de Yair par un binome 
dont le premier terme est proportionel & la deuxiéme 
puissance de la vitesse et le second & la quatri¢me puis- 
sance de la vitesse,” &c. (pp. vi, vii). So that Mr. Bash- 
forth employs one single law, the cudic, and makes his 
coefficient vary to suit the velocity, while General 
Mayevski varies his law of resistance according to the 
velocity. But in neither case does the law of resistance 
admit of direct integration. Mr. Bashforth supplies this 
defect by extensive tables calculated by quadratures, and 
ranting the cubic law, the results are exact. Gencral 
' integrations are approximations, and require 

. whips alsa. But there is no dispute as to the 

, Of resistance encountered by elongated shot in 
_..,-.igf throngh the air. For General Mayevski observes; 
 Augsi pour compléter les données se rapportant aux 
projectiles de forts calibres, nous avons profité des 
Pi ies des vitesses décroissantes déduites par M. Bash- 
forth de ses expériences faites en 1868 au moyen de son 
chronographe ; ces tableaux comprennent les vitesses de 
518" 4 283" (1700-930 f.s.), qui correspondent aux trajets 
de 305 en 305 métres des projectiles oblongs de 178™", 
203™™, et 229"" (7, 8, and Q inches), et qui sont obtenucs 
pour le cas oi: le mouvement des projectiles peut étre 
considéré comme rectiligne. Nous avons calculé d’aprés 
les résultats insérés dans ces tableaux les valeurs de la 
résistance correspondantes 4 différentes vitesscs” (p. 38). 


Projectiles Oblungs. 


[_. . 
Bouches d feu. | Vitesses Valeurs: poichesh feu,  Vitesses Valeurs 





cp. 
t 
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It ought to be stated that Hutton’s results for spherical 
shot are very good indeed for velocities above 1200f.s., 
while Didion’s results, intended to correct Hutton’s, were 
not quite so good. They both failed for lower velocities. 
It would be interesting to have the resistance of the air to 
projectiles determined for velocities below goofs. But 
very considerable difficulties would be met with if the 
experiments were conducted in the usual manner, for the 
chronograph is most effective when there is a rapid varia- 
tion of velocity. In the middle of the range the screens 
would have to be raised to a considerable height. It 
would be found difficult to fire shots through them all. 
If the shot were fired at low initial velocities from the 
ordinary rifled gun, there might be considerable doubts 
“~"~"~ the steadiness of the shot. 
_  @ must be made to the collection of scientific 
Memos on ballistics by the Comte de St. Robert pub- 


lished in 1872,1 although they do not supply any new 


Experimental data. 
ae ae 2 t Turin: Vincent Bora. 


NATURE 


61 


As it is found impossible to integrate the equations of 
motion of shot for the simple laws of resistance, of square 
cube, &c., it appears almost hopeless to search for an 
expression of the complicated law now known to hold 
good through a considerable range of velocities, These 
results would serve as tests of any theory of the resistance 
of the air; and if any theoretical investigations did 
satisfy these conditions, then we should have an expres- 
sion for the resistance of the air to the shot, but it is 
almost certain that it would be too complicated to be of 
practical use. B. 


A LOCAL MUSEUM 


"THE population of the parish of Morton, 1871, was 
2,099—the chief village, Thornhill, containing 
about one half of the e/a of the parish, The 
parish is situated on both banks of the Nith in the North 
of Dumfriesshire, Scotland. Yet sparse as is the popula- 
tion, and remote from the great commercial centres as is 
the district, it is supplied with a museum which well 
mnight grace a place of far more wealth and consequence. 
The building was erected by Thomas B. Grierson, and 
the collections in the museum were formed by him. The 
Duke of Buccleuch granted the land on which to build, 
together with stone. The memorial stone was laid with 
masonic honours in June 1869. The building, which was 
from the design of a local architect, is an oblong, consisting 
of a ground floor and gallery. The gallery is very appro- 
priately supported by six oaks, as brought from the forest, 
being among the last of the natural woods of Nithsdale, 
The derzs excavated for the foundation has been well 
utilised by forming a large mound in the surroundin 
Selciel which is faced on all sides by an excellent col- 
ection of the minerals and curious stoneg of the district, 
and forms a suitable habitat for hardy plants, The 
garden contains a great variety of flowering plants, of 
shrubs, trees, and cryptogamous vegetation, and is laid 
out with considerable art. Large objects, which do not 
suffer waste by atmospherig causes, such as stone crosses 
and querns, are placed at intervals in the walks. Great 
per has been given in the collections inside the 
uilding to objects which illustrate the hiatory of the 
country, These include some valuable relics belonging 
to the Covenanters of the seventeenth century, and to the 
poet Burns. The collections illustrative of the unpolished 
and polished stone-period are very valuable. Some 
beautifully wrought cells and stone-hammers have been 
yielded by this part of Nithsdale. The bronze and iron 
collections are very fair. Among the quadrupeds is a 
skull of the ancient ox which roamed wild less than a 
century ago in Drumlanrig Parks, and which belong to 
the same variety as those at Chillingham and Hamilton 
Palace, which are supposed to be the sole survivors of 
the ancient Caledonian Urus, Among fish there is an 
interesting collection, which was the gift of the late Mr. 
Shaw, illustrative of the natural history of the salmon, 
and which shows that animal in its various different 
stages. The late Mr. Shaw threw great light on the 
development of the salmon, and destroyed some popular 
delusions concerning it. He wasa keeper in the district 
under the Duke of Buccleuch. The abnormal form of 
animals are very various, many opportunities having 
occurred to fill the cases devoted to these from the 
pastoral and agricultural district around. In the collec- 
tion of fossils due prominence is given to those belonging 
to the strata of the south of Scotland, and the industrial 
departments contain specimens of the manufactures of the 
country. The museum is free to the public on Saturday, 
and open for a small sum during the week, School 
children are admitted along with their teachers gratui- 
tously on application. The proprietor, Dr. Grierson, is 
most indefatigable in his attentions and explanations to 
all willing to learn from his collection of objects. The 
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number of persons who have been admitted for the first 
time since the museum was opened, July 1872, is about 
4,000. There is a society in connection with the 
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logical Society, and Mr. Shaw, schoolmaster. Dr. Sharp 
gave an exhaustive account of the Colorado beetle, and | 
Mr. Shaw illustrated, by means of large diagrams, Darwin, 
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museum which meets monthly, having for its object | Lubbock, and Miiller’s discoveries on the fertilisation of 


original research. Papers have been contributed, amongst 
others, by Dr. Grierson, Dr. Sharp of the London Entomo- 
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THE AUSTRIAN ARCTIC EXPEDITION 


© doubt most of our readers have some acquaintance 
with the story of the memorable Austro-Hungarian 
Arctic Expedition in the Zege/¢Aof under the leadership of 
Lieutenants Payer and Weyprecht. We have at various 
times since the return of the expedition, upwards of two 
years ago, given details of the adventures of the party | 
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and of the results obtained ; in vol. x. p, 524, we published | 
a map showing the geographical discoveries which had 
been made. In the work named below all who have. 
heard anything of the expedition or who take an interest: 
in Arctic exploration will be glad to have a complete: 
history of its doings from the artistic and graphic pen of 
one of its commanders, Lieut. Payer. We venture to 
think that Payer’s narrative is likely to take its place 
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The Austrian lag Planted at Cape Fligely. 


among the classics of Arctic exploration ; the skill with | Austrian Count Wilczek, and, including officers and men 


which he has tok: the story of an expedition so full of 
strange and unexpected events, the enthusiasm and inte- 
rest which mark every page, its pathos and humour, the 
value of the information it contains, and the attraction of 
its numerous illustrations, are sure to make it a permanent 
favourite with old and young, and constitute it an autho- 
rity on Arctic matters generally. 

e Tegetthof7, a screw steamer, expressly built for the 
purpose of this expedition, of 220 tons burden, fitted out 
for two years and a half, left Bremerhaven June 13, 1872, 
and Tryum:oe about a month later, for the Parner of 
exploring the Arctic Seas in the Novaya Zemlya region, 
The vessel was equipped mainly at the expense of the 


+ “ New Lands within the Arctic Circle. Narrative of the Discoveries of 
the Austrian Ship /xgettha/f in the Years 1872-1874." By Julius Payer, one 
of the Commanders of the Expedition. Maps and numerous lustrations. 
‘two vols. (London: Macmillan and Co, 1876) 


had only twenty-four souls on board. The ultimate des 
tination of the expedition was not rigidly defined ; the; 
might make their exit by Behring Straits, or winter a1 
the Siberian coast, or on any lands which they might br 
fortunate enough to discover. The first ice was met with 
in about 74° N., near the coast of Spitebergen and i 
remained with the ship more or less till the end, Onh 
the year before, in a preliminary reconnaissance in asm 

sajling vessel, the /sdjorn, by Count Wilczek, the se: 
between Spitzbergen and Novaya Zemlya was found ti 
be almost free of ice, and with a properly-equipped steam 
vessel there seemed to be no obstacle to pushing north 
wards indefinitely. In 1872 things wore a.very differen 
aspect, The ice was entered in 74° N., and it require 
careful navigation to reach Cape Nassau, near which th 
Tegetthof was overtaken by Count Wilezek in ¢h 
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‘Ushjorn, who had thoughtfully followed to establish a | to theinevitable. In August the ship took a turn towards 
‘depot for the exploring sbip in the north of Novaya | the north, and on the joth of that month the whole aspect 
Zemlya. The two ships parted company on August 20, | of things suddenly brightened for the ice-bound explorers 
‘and a few hours alter the Zecetthof’ was beset by the ice | by the unmistakable sight of new lands. en in 
“an Jat. 76° 22’ N., long. 63° 3’ E., and she never terwards 79° 43’ N. and 59° 33. E., new life was awakened in every 
‘got out. Completely at the mercy of the moving ice- | breast by the sight of the mountains and glaciers of what 
Bold, the ship drifted slowly in a general north-east direc- | is now known as Kaiser Franz-Josef’s Land. Thus, then, 
‘tion during the winter, till somewhat north of 79° she | when hope was lowest, the expedition drifted into success. 
‘turned westward in the middle of February, 1873. Though | It was too late that season to explore the new-found land, 
wgenerally westward, the course was somewhat erratic. | and it can easily be imagined how impatient all were for 
During the spring and summer of 1873, every effort was | the advent of spring, to enable them to commence to 
‘dof course made to free the ship from her helpless position, | gather the fruits of their lucky find. Lieut. Payer strongly 
“in which apparently nothing could be done to carry out | advocates autumn as the best season for sledging, but as 
githe object of the expedition. To be imprisoned thus for | they could not run the risk of another winter in the ice, 
“another winter appeared utterly intolerable, but all the | the sledge journeys were commenced early in March, 
‘efforts made failed, and by August everyone felt resigned | and by the beginning of May Lieut. Payer had made 
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The Aurora during the Ice Pressure, 





" hree separate expeditions into Franz-Josef Land. Inj were only nine miles from the ship, witha rapidly dimi- 
oe he first expedition, a short one, he explored Wilczek | nishing stock of provisions, though tobacco and water 
Mistand, the most southerly, and the south part of Hall | seem to have been the greatest wants; Payer says you 
visland. In the second journey he went right northwards, | could not have then done a mana greater favour than ask 
if 160 miles, as far as he could go with sledges, to Cape; him to a pipe anda glass of water. Fortunately the open 
,° Fligely, 82° 5’, making several subsidiary trips right and | water was met with in about 78° N., and with little diffi- 
», left of Austria Sound, on which he travelled, and which | culty the wearied party rowed and sailed southwards 
7 Separates the two main divisions of Franz-Josef Land | along the west coast of Novaya Zemlya, until finally 
“1. into Wilczek Land and Zichy Land, Finally a third | rescued, on August 24, by a Russian fishing-vessel at 
A : short expedition was made to the north-west to M‘Clin- | Cape Britwin. On September 3, all except poor Krisch, 
he tock Island, and on May 20, 1874, all necessary prepara- | the engineer, who died of consumption and was buried 

tions having been made, the good ship Zege/thof was | on Wilczek Island, reached Vardé, not much the worse 
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e abandoned, No other course was open to the com- | of their extraordinary experiences. 

@ manders, if they did not want to run the risk of perishing | This bald outline of the course of the expedition can 
py along ‘with their greatly enfeebled crew. By sledging | give one no idea of the intense interest which the detailed 
oa boating, a painful, wearisome, and slow progress | narrative assumes: in the pages of Lieut. Payer. With 


: ‘southwards was made, so slow that in two months they {the hand of a true artist, with pen and pencil, he sketches 
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with such clearness, and force, and sympathy that the 
reader becomes familiar with the peculiarities of each 


individual, and feels towards him in the end like an old. 


acquaintance. The ways and characteristics of the very 


dogs, Jubinal and Sumbu and Pekel, and the rest, are_ 


sketched in a manner that would delight the heart of the 
author of “ Rab and his Friends.” While the work only 
pretends to be a general account of the expedition, it 
contains much of scientific value. Most of the scientific 
results yet remain to be published, though from time to 
time papers by Weyprecht, Hifer, and others appear in 
Petermann’s Afittherlungen, containing elaborate discus- 
sions of the yarious Scientific observations ; we published 
some account also of the scientific results in three 
articles in NATURE, vol. xi. p. 366, ef seg. Of Franz- 
Josef Land itself the author, by drawings, descriptions, 
and map, conveys a satisfactory idea. It is evidently 
an archipelago of about the size of Spitzhergen, stretching 
fiom about 80° to at least 83° N, lat, but how far from 
east to west is not ascertained, Running north and south, 
on each side of Austria Sound, are two main stretches of 
land, Wilczek and Zichy Lands, broken up, the latter 
especially, hy many deep fierds, and with many islands in 
the channel between them. Payer got as far north as 
Cape Fligely, in 82° 5’ N., and from that saw Jand stretch- 
ing northwards to 83°, Petermann Land, and another 
caast-line far to the west, King Oscar Land. The land, 
as might be expected, is a barren one, with mountaing 
2,000 ta §,000 feet high, and glaciers of such size, ag 
argues that the country must have very considerahje 
breadth, In many parts, and as far north as Payer went, 
animal life, hears and seals, and thousands of Arctic birds 
in great variety, abound ; during the whole time of the 
expedition’s sojourn fresh meat of some kind was seldom 
lacking. At Cape Fligely open water was met with, but 
it was anly an extensive ice-hole or “ polynia ;” the idea 
of an *apen Polar Sea” Lieut. Payer does not for one 
moment entertain. Distinct recent traces of foxes and 
even of hares were seen in some places, but no actual 
specimens were met with, Under the summer-sun, Lieut. 
Payer is of opinion, yymerous streams will rush down the 
mountain sides, and game of [the valleys be clothed with 
verdure. Hyt for mast of the year there is nothing 
but baryenness and icg and snow; the land is, ef 
course, uminhabitable, and no trace of human heiags 
was discovered. The islands are evidently volcanic, and 
reminded Lieut. Rayer geologically of the rocks of North- 
east Greenland. Brown coal was found and coarse-grained 
dolerite abounds. But for details as to the appearance, 
the geology, the fauna, and flora, and other characteristics 
of Franz-Josef Land, we must refer the reader to the work 
itself, I¢ would certainly be interesting to knaw more of 
this discovery, and perhaps means may yet be found to 
gratify a justifiable curiosity. The discovery of this group 
of islands greatly favours the theory or those who maintain 
that the Arctic basin is mainly an archipelago, and after 
all, our own expedition has found nothing that seriously 
weakens the thegry. 
From a scientific point of view the first chapter is 
robably one of the most important in the work, Lieut. 
Payer has evidently made a thorough study of ice in all 
its phases, both by means of direct observation (and both 
in the Novaya Zemlya seas and on East Greenland he 
has had ample opportunities for this) and by extensive 
reading of the works of previous explorers, In, this first 
chapter are given the results of this investigation, the 


characteristics of ice of all kinds — field-ice, pack-ice, 


hummocks, icebergs, and other forms--in a more syste- 
matic and thorough manner than we remember to have 
seen before. Many popular delusions he demolishes, 
and writes with an accuracy and fulness that must be satis- 
factory to those who have had no opportunity of studying 
ice-forms far themselves. Icebergs, he tells us, with long, 
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the life of the apparently forlorn party from day to day, | 
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illustrations, have no real existence. It is only fragments 
of field-ice, raised up by pressure, exposed u4 the action 
of waves and the process of evaporation, which are trans- 
formed into fantastic shapes, Icebergs are of a pyramidal 
or tabular shape, and in time they are usually rounded off 
into irregular cones. Altogether this chapter on ice ig 
exceedingly instructive. The masses or thickness of floe- 
ice depends, he shows, not on age alone, but on several 
influences, pressure being one; so that the enormously 
thick ice met with by our own expedition does not need to 
be regarded as a remnant of the last glacial epoch, but 
due probably to unusual pressure, and the heaping of 
one mass upon another. 

The year 1871, we have said, was in the Spitzbergen 
seas a great contrast to 1872, while 1874 again was as 
open as 1871, One of the most interesting, and in some 
ways instructive passages in the work, is where Lieut. 
Payer describes the fearful pressure to which the ship 
was subjected as she drifted northwards. For months 
these aged men had nightly to rush from theiy bunks on 
ta deck ready to abandon the ship, which they expected 
to see every moment crushed to splinters. ayer’s 
descriptions of the appearance and the agonising noises 
accompanying the ice-pressure are most impressive. The 
ice was comparatively smooth when first the ship entered 
it, but phartly the party were startled, when forced to rush 
on deck by the dreadful sounds which awakened them, by 
seeing the whole ficld crushed together, broken up, the 
pieces piled on the tan of each ather and lying at all sorts 
of angles, not unlike, indeed, the description given by 
Capt. Nares of the “ Palzocrystic ice.” Is not this, Rost: 
bly, one more proof that the sea to the north of Robeson 
Channel was in an exceptional condition last spring? That 
we are almost entirely ignorant of the laws that regulate the 
mavements of the ice in these reyiong is evident ; no two 
successive years are alike, and the condition pf one 
part cannot be inferred from that of another. In that 
very June, 1872, when the Zegctthof was beset so far 
south on the Novaya Zemyla side, the Po/gris pushed 
north with ease to 82° 16° by the Smith Sound route, 
and could kaye gone further; and this yeay, when 
qur own ships have had a life-and-death strugele 
with paleocrystic ice, whalers have been cruising 
and feaeres easy djscoyeries between 81° and 82° N,, 
on the Spitsbergen side. If any satisfactory results are to 
be obtained concerning these Arctic regions, is it not 
evident that the only means to obtain them is by the 
establishment of permangpt stations all round? This is 
the conclusion tq which Lieut. Weyprecht, one of the 
commanders af this expedition, has been driven, By the 
by, we would yecommend Payer’s description of the 
results of ice-pressure ta geologists who desire to haye a 
forcible illustration of the results of pressure in changing 
the configuratian of a surface. ° 

In these introductory chapters the author gives many 
valuable directions as to the equipment and conduct of 
Arctic expeditions, and, it may not be amiss to state 
expresses his complete approval of M‘Clintock’s method 
of constructing and fitting sledges. We recently referred 
to the suggestion of the use that might be made of 
ballooning in Arctic exploration ; Lieut, Payer thinks that 
valuable results might be obtained by means of a captive 
balloon. As tothe Gulf Stream, he gives littl ground 
for believing that it extends much beyond psec i : 
indeed he thinks that the wind was the main cause of the 
drift of the ship ; though Baron von Wiillersdorf, who has 
discussed some of the results of the expedition, thinks it 

obable that there exists a sea-current in the seas 
Genieen Novaya Zemlya and Franz-Josef Land ; that at 
any rate its existence cannot positively be denied, although 
the prevailing winds may produce similar phenomena. 
He also thinks there is a great probability that the ocean 
stretches far to the north and east beyond the eastern end, 
of Novaya Zemlya, ~— | : 

‘The crow. of this exnedition was a mixed one-—~German. 
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_Sclavonic, Italian, Norwegian, and English being spoken, 
i though all orders were given in Italian. It was well 
‘selected, and the ships equipped according to the most 
‘approved directions, but still scurvy broke out, though 
“ rently not to so serious an extent as in the case of the 
“Abert and Discovery. Fresh meat was abundant, and 
everything known to prevent or counteract the disease, 


but it broke out in both winters, the men_ improving 
opinion that a 


during spring, Payer is distinctly of ( 
judicious uae of alcohol is a preventive, but evidently the 
‘real cause of this scourge of Arctic explorers has yet to 
be found out. The lowest temperature met with was a 
‘little over 40° R., though the general temperature was 
‘much milder. No one suffered seriously from frost bites, 
‘though they were common. The single death was duc to 
‘consumption, 

The conduct of the expedition by its two leaders, and 
‘the behaviour of officers and men, were all that could be 
wished, Observations in meteorology and magnetism, 
on the Aurora (of which there were many magnificent dis- 
plays), geology, biology, and other departments of science 
were regularly and carefully made, and will no doubt 
gradually find their way into the general body of scicn- 
titic knowledge and deductions. Unfortunately, many of 
the specimens, geological and zoological, had to be Icft 
behind with the ship. On the whole, this expedition is 
one of the most satisfactory in its conduct and results of 
all that have gone out to gather knowledge in these in- 
hospitable regions, and Lieut. Payer has written its story 
in 4 style not surpassed in fascinating interest and scien- 
tific value by any of those old narratives that arc still the 
delight of all who love to read of the adventures of daring 
men. The translator has had a hard task before him in 
putting the narrative into English dress, but he has 
succeeded, we think, completely ; while retaining an un- 
mistakable German flavour, the English version is tho- 
roughly idiomatic and readable. 
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OUR ASTRONOMICAL COLUMN 

, THE NINEVEH SOLAR ECLIPSE or B.C. 763.—In the Rev. 
A. FI. Sayce’s notice of the discoveries of the late Mr. George 
Smith amongst the Assyrian inscriptions in the British Museum 
(NATURE, vol, xiv. p. 421), reference is made to a svlar eclipse 
ia the month Sivan, which has been fixed to the year 3.0. 763, 
June 15 (not in A/ay, as printed in the notice quoted), The 
‘ollowing are elements of this important eclipsc—which has so 
direct a bearing upon the Assyrian chronology of the perio ?— 
Jeduced upon the same system of calculation adopted for othr 
tncient eclipses previously alluded to in this column :-— 


freenwich Mean Time of Conjunction in R.A., nC. 763, June 14, 
i at Igh, Om. 255. 


« 


' RA, are wee ae es 73 9 43 

, Moon 8 hourly motion in RK, A. 39 56 

i Sun's ; 19, ,» ” ' 2 34 

, tea 3 declination . 23 10 ION, 

* Sun's i ” St . 2253 aN. 

Moon's beurly motion in decl. ... ss oO 54N. 

, Sun's» ” ” o17N., 

y Moon s horizontal parallax cs 60 9 

j re & ’ 2 o 9 

: Moon's true semi-diameter sigh 16 24 
Sun's, ” “ 15 35 


|. The sidereal time at Greenwich noon was 4h. 57m. 47s., and 
re equation of time 8m. 4s, additive to mean time. lence the 


biddle of the eclipse fell at roh. 8m. 32s, and the following 
fould he points in the line of central and total phase — 


a Longitude... 35 14 E.’ Latitude 30 59 N. 
| “ us 4O 2 32 58 
Y - 9 ss 43 35 E. | ” 34 19N. 
" Sir George Airy places the Pyramid of Nimrud in long, 
iS? a0” 8" Ey and lat, 36°16" x”, Calculating directly for this 
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point from the preceding elements we find a very Jarge partial 
eclipse— 
hom. 
Beginning June 15 at 7 52 A.m., local M.T. 
Ending 10:23 ¥, 
Greatest phase at gh. 8m. A.M., magnitude of eclipse 0'987. 

The breadth of the zone of totality in the longitude of Niu- 
rud measured upon the meridian was 2° 5’, whence it appears 
that this point is distant by calculation about 50’ outside the 
northern limit, but at this remote period a very small alteration 
in the value of the moon's secular accelcration employed would 
suffice to bring Nimrad within the total eclipse, and it haa been 
inferred that the eclipse was probably /o/a/ at the station of the 
Assyrian Court, from the circumstance of the inscription referring 
to the phenomenon being underlined in the Assyrian Canon or 
register of annual archons at Nineveh, althouyh there is no in- 
terruption in the official order of the Eponymes, 

The discovery of the record of this eclipse was first announced 
by Sir Lenry Rawlinson, in May, 1867. 
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THE Comer OF 1652.~-This comet, which was observed for 
about three weeks only, is stated by Hevelius and Comiers to 
have equalled the moon in apparent magnitude, a fact pointing 
to anear approach to the earth. At present we have only the 
elements given by Halley in his ‘‘ Synopsis Astronomie Come- 
ticee,’’ which were calculated upon the observations of Hevelius, 
extending from December 20, 1652, to the 8th of the following 
month, published in the scarce volume of his ‘‘ Machina 
Coulestis.” From this orbit the following positions and dis- 
lances result :- 

Distance from 


rh. GMAT. R.A, Decl. Rig ae 
1652, Dee, 12 124 43 ~§9 18 O' 2275 
16 g6 19 43 42 O'N515 
1% 81 52 27 2 0°1308 : 
20 69 50 -~ 6 2 O'1314 
1653, Jan. 38 33 28 +48 50 ... 0°5627 
So that the comei’s least distance from the earth was _abvut 


0'53 of the earth’s mean distance from the sun, and the real 
diameter of the cometic nebulosity rather less than 110,008 
miles, 

THR BRIGUIENESS OF JUPITER'S SAVELLITES, —In connection 
with a recent reference in this column to M. Prosper Henry's 
direct comparison of the brightness of Jupiter’s satellites with 
that of Uranus, it may be mentioned that Dr. Rngelmann of 
Leipsic, in his memoir ‘‘ Uber die Helligkeitverhaltnisse der 
Jupiterstrabanten,” taking the star 132 Tauri as 5°3 in magni- 
tude found the respective magnitudes of the satellites 


in. m., mM. mi 
Vereateas 5°92 IT. 0... 5°70 IT 562 DV erates 6°28 
While a reduction of light-comparisons by Prof. Auwers between 


November, 1858, and May, 1860, gave 
Me m. VW» 
Thee 650° Tie ein B87 TV. 455 6°76 
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MOLOGICAL NOTES 
THE PROGRESS OF EMBRYOLOGY. ---The value of Dr, Dohrn’s 
Zoological Station at Naples has never been more conclusively 
demonstrated than by the publication, in a recent number 
(July, 1876) of the drchiv fiir mikroshopische Anatomie, of 
a series of researches by Dr. Bobretzky, of Kiew, on the 
development of certain forms of Gastropods. The systematic 
search for embryonic forms which is carried on under Dr. 
Dohm’s superintendence has enabled Dr. Bobretzky to pub- 
lish a memoir of great valuc, illustrated by a hundred 
figures, His skill and success have been previously attested by 
his excellent researches on the development of the crustacean 
genera, Astacus, Palccmon, and Oniscus ; and he has now passed 
with equal good fortune into the Gastropod group, dealing with 
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an extent is no slight achievement. Histologists are well aware 
that the estimate formed of structures by viewing them as trans- 
pareat objects‘is liable to be erroneous, even in favourable cir- 
cumstances ; much more so when the objects have an appreciable 
thickness .and.are more or less opaque. In all cases it is desir. 


‘able to obtain, if possible, confirmatory evidence by means of 


sections cut through hardened specimens; but the labour and 
manipulative skill required are much greater than in viewing 
bodies as transparent objects, At the same time Dr, Bobretzky’s 
results convey an instructive warning to those who are tempted 
to generalise, Nothing is more common, or more detrimental, 
than for a series of generalisations to be founded on a new set of 
observations more or Jess limited in their range. By the con. 
tinual discovery of fresh variations in the mode in which the ova 
of aquatic animals are segmented, and acquire their embryonic 
layers, it is to he hoped that students are being led to see that 
nothing but summaries of observed facts are of real value at 
present. Dr, Bobretzky seems to have made it evident that in 
the genus Nassa the three primary embryonic layers are all esta- 
plished during the segmentation of the ovum, and as a direct 
result of that process ; and this is certainly a surprise. Again, 
a definite relation has been made out in certain “cases between 
the orifice of the earliest invagination of cells and the permanent 
mouth of the animal. It is to be regretted, however; that Dr. 
Bobretzky throws doubt on Prof, Lankester’s observations on 
some genera of fresh-water Gastropods, in which facts of a dif. 
ferent character were discovered. However, the latter investi- 
gator hus been stimulated to examine the development of the 
common Pahadina vitifara anew, and has published an account 
of it intthe Quarterly Yournal of Microscopical Science for Octo- 
ber-last ; his previous assertions appear to be very definitely 
confirmed, notwithstanding that the method of sections has not 
been adopted: the embryos, it may be stated, are amongst the 
most transparent in the Gastropod class. Although if must be a 
disappointment to ardent theorists fo find that they are so far from 
a satisfactory goal, it may encourage young workers when it is 
geen that the field for independent investigation is practically 
unlimited, even in embryology, In invertebrates, at least, it 
appears that the development of every genus should be studied, 
and that new facts bearing on evolution, on the distribution of 
life, on the influence of external conditions, on the warping, so 
to speak, of the direct pracess of development by temporary 
infiuences"acting during embryonic life, will reward all diligent 
work in this froitful field. | 
“New Srecrs ov Ecurpna.—A very mmarkable zoological 
discovery is announced from Genoa, Among the collections 
recently received by the Marquis G. Doria for the M useo Civico 
‘of that city from Mr. Brayy, of Ternate, is a specimen of a new 
and large species ‘of Achidna from the Arfak Mountains of New 
Gaines. As the only two Ornithodelphs hitherto known are 
exclusively confined to Australia, it is difficult to over-estimate 
‘the importance, as regards geographical zoology, of the existence 
‘of a third member of this pectliar group of mammals in the 
adjoining land of New Guinea. 7 
 Spranopon Gwrenrueni,--At a recent meeting of the 


‘Wellington Philosophical Society (New Zealand) Dr. Buller 


desoribéd ‘a secoml species of Lizard (if Dr. Gilnther will allow 
tis toeall it sd) ofthe genus SAhenodon (sive Matteria), Sphenodon 
guenthers, a8 Dr, Buller proposts to designate’ this new form, 
“after the greatest’ Of living herpetologist:,” is from the Brother 

‘islands, whilit the original 'S. punctate appear to. be confined 
see rn we | Wake © akg ON foe 
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the genera Nassa, Natica, and Fusus. These investigations are | 

of special interest because, according to Prof. Ray Lankester, | 

they are the first in which the method of cutting sections has 
‘been employed’ in the examination of these minute eggs and 
embryos. To have carried the conquests of embryology to such 











| inhabiting the Mississippi. 


-tological investigations 


A. New Fisit.—Dr. W. Petets has lately comayinicatad.to the 
of the order Lepiocardii. Of this most peculiar gromp of ‘Taverie. 
‘brated Vertebrates,” pth deals 
stema-—hag yet been 
donbtful species of the genus from various 
have been described, Dr. 
several examples of 2 well-marked, though closely-allied, form 
which he names Zpicomethys cultellus, } , 


caudal and anal fins, These minute rarities were dredged. wp 
hear Peale Island, in Moreton Bay, in eight fathoms water. : 


A New Perrrparvs.—A paper on Ferip~atus, by Capt. 


F, W. Hutton, Director of the Otego Museam, which will °" 
be found to be a valuable supplement to that by Mr, H. 


Moseley, in the Transactions of the Royal Society, has. been | 


Royal Academy of Science of Berlin the description ofa new fish |) 


| he name and which differs from 
Branchiostoma in having « high dorsal fin and in wanting the & 


yi 
of 


but one genus—the Amphiosus dranchio. 
recognised, ‘though several more or degs - 
patts of the world 
Peters has‘ received from Australie : 
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published in the current number of the Annals and Magazine of ; | 


Natural History, ‘The author describes a new species, which he 


names Peripatus nove-Zealandie, peculiar in being hermaphro- 


dite. These strange animals, between t and 2 inches in Jength, 
are found in the West Indies, Chili, the Cape of Good Hope, 
and New Zealand. They have relations with worms and with 
the tracheate Articulata, and habits much like those of the wood. 
louse, | 


Tue Persian Derr.—In the same number of the same 
journal, Dr. N. Severtzoff has also an interesting communication 


on the affinities of the Persian Deer (Cervus mara), in which 4 


6" 


he shows that this species is identical with the Wapiti (C. cana- | 


densis) of Canada, that from the warmer locality{changing colour 
in the summery, that from the colder not doing so. The author 
very reasonably suggests that the name C’, wapiti or C. maval would 
be preferable to C. canadensis, now the distribution of the species 
has been shown to be so general. 


FisHkS OF THE ARALO-Casp10-EUXINE BASIN,—The re. _ 
sults arrived at by Prof. Kessler, after many years’ study of 
the fishes of the Aralo-Caspio-Euxine region (which includes 
these three interior seas with their affluents) are as follows :--The 
number of described species is about 280, out of which So are 
marine, 100 fresh-water, and 40 brackish water species ; 20 in- 
habit various waters, and 40 are migratory. 150 species belong 
exclusively to the region, and 10 have spread out into neighbour- 
ing regions at comparatively recent times. Out of the 120 other 
species, about 25 have a wide range of distribution, about 80 
have wigrated into the Black Sea from the Mediterranean, and 
about 15 fresh-water species have penetrated into the Aralo- 
Caspio-Euxine region from the north, Out of the 160 species .. 
limited exclusively to this region, 45 were found in the Black \; 
Sea, §4 in the Caspian, and 26 in Lake Aral, There are but 
6 species which inhabit simultaneously the three basins of the 
three interior seas, 4 species which are common to the Caspian .: 
and Aral basins, and 25 to those of the Black Sea and the’. 
Caspian. The most characteriatic families of fishes in the region © 
are the Gobioidee and the Acipenserida, the former being repres “3 
sented by rs less than So species, out of which 40 do not extend a 
over other regions ; the genus Lenthop/ilus of this family, which |: 
‘numbers here six or seven species, has no representatives almond ;..' 
and the genus Scaphirynchus, represented in the Amu and Syr- " 
datya by.three specics, is known to have but que more species i 
; SG 
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| DevELOPMENT OF THE MAMMA. Among the important hiss 
which have appeared quite recently in-ong’ * 
by Mr. Gy Creighton, M.B., in the current number of the Foysnal: 
of Anatomy and Physiology, on the development of the manana, | 
and of the mammary fonction, in which the view generally re- 
ceived that the niaisontén complex extension downwards, of the. 
eotodepia. oe ausfice of thi’ sicin, 5 combeted in foygur’ of tha. 
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sotmt originally given by, Goodslr, that the; essential secreting 
ae tabe of the breast develops from a matrix tissiie at numerous 
seattered centres, which are the sume from which the surrounding 
fat originates, and that the ducts arise ont of the same mee 
tissue by ditect aggregation of the embryonic cells along prede- 
termined linea, It is shown’that in neither gents of Monotremata 
doas the manna possers a duct-system, it simply being a follicular 
land. Inthe Cetacea these follicles open into a median un- 
branched simple duct. In the Marsupials and all other animals 
the ducts are branched, which causes the organ to be racemose. 
It may be noted that it was during the prosecution of this inves- 
tigation that Mr.Creighton was led to the correct determination 
‘of the nature of the coagulation-appearances found in mucus and 
other albuminous fluids, | 
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NOTES 

We regret to announce the death, at Stuttgart, on the 5th inst., 
of the celebrated traveller and zoologist, Theodor von Heuglin, 
IIe was only fifty-two years of age, having been born in 1824, at 
Ilirschlanden, near Leonberg, in Suabia, Von Hecuglin had 
received a comprehensive education and had well prepared himself 
for his preater travels, by numerous visits to different European 
countries and by wide study. In 1850 he made a protracted stay 
in Ligypt in order to study oriental languages, manners, and 
customs. After some visits to the interior of "Arabia as well as 
the east const of the Red Sea, he became secretary to Dr. Reitz, 
the Austrian Consul at Khartoum, and in that capacity visited 
the Upper Nile districts and Abyssinia, When Dr. Reitz had 
succumbed to the cliraate, von Henglin returned to Khartoum, 
and succeeled him in the consulate, As consul he visited the 
White Nile, and eventually returned to Germany in 1856. Here 
he published his excellent ‘‘ Travels in North-East Africa” 
(Gotha: Justus Perthe:, 1857), which had been preceded (in 
1855) by his ‘‘ Systematic Review of the Birds of Africa.” He 
again paid a visit tothe Red See, and in 1860 took the lead of 







those who knew him, ;The branch of natural science ¥ 
s¢emed gradually to have presented itself more prominently to 
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his mind for his own especial study was the chemical side of 
mineralogy. But although for years he fitted himself for this 
work in all ways he thought requisite, sparing no pains in ac: 
quiring collateral knowledge that might bear on his subject, and 
though he had done original research which many other men 
would from time to time have thrown off in isolated papers, he 
held back from appearing in print. A paper on Idocrase and 
Garnet and one on Vesuvius are, so far as we know, all he pub- 
lished, But there isa prospect that some of his work will be 
preserved, as in conjunction with Mr, Gurney he had in hand a 
small work on chemical mineralogy. Although he had not yet 
achieved work to make his name marked in the world of science, 
yet those who knew him lament the loss of a scholar and a 
gentleman, and the lament is in no way softened by the unhappy 
circumstances attending his death. 


THE published results of the exploration of Lake Titicaca by 
Messrs. Alexander Agassiz and S. W. Garman, has just reached 
us, The expedition was undertaken during the early months 
of last year. Mr, Agassiz writes on the hydrography of the 
lake, describing the peculiarly uniform temperature at all depths, 
the potability of the water, the scarcity of the fish—six species 
only—and its ‘previous ‘greater extent. Mr. J. A. Allen gives a 
list of the mammals and birds collected, with field-notes by Mr. 
Garman, Of mammals only ten species were obtained, none 
new, four being Llamas, Of birds sixty-nine species were col- 
lected, includinganew Fadcinellus (ridgwayz), anda Gallinule (Gal- 
linwla garmant) closely resembling G. galeata. tis noted that 
many of the species had been but a short time before obtained by 
Measrs. Bartlett, Whitely, Hauxwell, and Jelski, and described 
by Messrs. Sclater and Salvin, Cabanis and others. Mr. W. 
Faxon describes the Crustacea, all excepting a species of Cypris, 
belonging to one amphipodous genus 4 d/orchestes, of which seven 
new fresh-water species are added to the one or two already 


the expedition which was to find Vogel’s traces, proceeding from | known. Mr. Agassiz gives a valuable hydrographical map of the 


the east; Steudner, Kicselbach, IIansal, Schubert, and Mun. 
zinger were members of this expedition, which, although acquiring 
valuable information about the Gallas districts, failed in its prin- 
cipal object. In 1862 von Heuglin returned to Khartoum with 
Steudner, and in 1863 made a fresh attempt to trace the course 
of the White Nile. The results of these travels were published 
in. Petermann's Afiithetlungen (1860-64). is merits were par- 
ticularly great in ornithology; his drawings are true to nature, 
his descriptions exact, detailed, and extremely attractive. Also 
ia Arctic regions von Heuglin gave proof of great intelligence 
aud courage ; he was almost more successful as an Arctic ex- 
plorer in 1870 and 1871 than a3 an African traveller. His work 
on northern landscapes and animals (published by Westermann, 
at Brunswick) is one of the most attractive and handsomest 
records of travels yet published, and is highly esteemed by all 
‘who, are interested in Arctic exploits. His death was a sadly 
 whexpected one, a slight cough developed into inflammation of 
_ the lungs, to which he succumbed in the course of a few days. 


___ We deeply regret that we have to record the death of Mr. T. 
' Heathoote ‘G, Wyndham. Few among the younger 'men de. 
Voting their life to the pursuit of scientific knowledge and to the 
teaching of science have formed for themselves a higher ideal of 
: the training # man of science should impose on himself before 
veotoring on original work, or on giving instruction to others. 
Asa commoner of Oriel he took a first class in natural science 
in 1866, was Durdett.Coutts Scholar in 1867, and was afterwards 
glected Fellow of Merton, He undertook at Merton the duty 
‘of # lecturer in.natural science, and the thoughtful care he took 
Amis Seaching was not only. grainfully spoken of by many of the 
mdains, but. frequently. réfere 
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lake, and records the presence of corals closely allied to genera 
living in the West Indies at the height of 2,900 feet above the 
level of the sea. ; 


Messrs, CHURCHILL have just published a third edition of 
Mr. Sutton’s ‘‘ Systematic Handbook of Volumetric Analysis,” 
in which the author has embodied ‘‘all such novelties and 
modifications as experiment have proved to be worthy of 
notice,” 


We have to announce with great regret the death of another 
martyr to science. In a letter, dated September 15, the Rev. S. 
McFarlane writes from Somerset, Cape York ; ‘* We have just 
heard of the massacre of Dr. James and his partner, a Swede, 
at Yule Island by the natives of New Guinea. They had gone 
in their large boat to the east side of Hall Sound to shoot birds 
of Paradise, when they were attacked by threg canoes, and both 
white men were killed. The native crew managed to get away 
in the boat, and brought the sad news here.” ‘Dr. James was a 
young American who had been collecting objects of natural 
history in Yule Island and on the opposite shores of New Guinea, 
His first collections artived in this country about a fortnight ago, 
having been sent over by his friend, Dr. Alfred Roberts, of 
Sydney, to whose liberality the expedition wa3 greatly indebted. 
The excellent way in which the specimens are preserved and the 
careful notes given by the collector show that Dr. James was 
enthusiastic in his work, and it is melancholy to think that so 


| promising a scientific career has been thus prematurely cut short. 


‘A. description of the collection of birds formed by the late tra- 
Bowdler Sharpe at an early meeting 


of the Linnean Society, in continuation of the articles og the 


68 








the Society, 


‘was opened on Monday evening by the delivery of the presiden. 


tial address by Sir Rutherford Alcock. He referred to.the satis- | 


factory state of the Society, which now numbers 3,199 members, | 
and to the valuable. work it had done since its foundation for 
the cause of geographical research. He also referred with 
complete satisfaction to the work accomplished by the Arctic 
expedition, the leaders of which had done the only thing that could 
have been done under the. circumstances. Sir Rutherford then 
spoke of the work of Cameron in Africa, the Challenger Expe- 
dition, Russian Exploration, the Oriental Congress, and on various 
other topics. He referred to the fact that geography and explo- 

ration have nov assumed a much more scientific aspect than ever 
they had before ; no traveller cau gain distinction by mere topo- 

graphical detail and descriptive power ; his exploration must be 
conducted on a thoroughly scientific basis. To spread a know- 

ledve of this aspect of geography, lectures are to be given during 
the winter by General Strachey on the general subject of ‘‘ Geo- 

graphy in its Scientific Aspect,” Dr, Carpenter on “‘ The Physical 
Geography of the Ocean,” and Mr. Wallace on “ The Influence 
of Geographical Conditions on the Comparative Antiquity of 
Contineuts, a3 iudicated by the Distribution of Living and 
Extinct Animals.” Alter the President’s a ldress, Sir R. Douglas 

Forsyth read a paper on “The Buried Cities of the Gobi 

Desert.” 


Tue Lords of the Admiralty have addressed a letter to the 
Commander-in-Chief at Portsmouth, in which they request 
Admiral Elliott to express to Capt. Nares their lordships’ warm 
approval of the conduct of all engaged in the Arctic Expedition, 
While they deeply commiserate the sutlerings of the officers and 
men, and deplore the loss of life, they cannot but feel that their 
bearing and conduct have been in all respects worthy of British 
seamen. Their lordships approve the sound judgment displayed 
by Capt, Nares in at once, on the return of his sledge parties, 
determining to endeavour to extricate the ships and return to 
England, and they observe that his skill and energy in carrying 
out this determination, ably seconded as he was by Capt, 
Stephenson, were of the highest order. Capt. Nares proudly 
records that to uphold British honour and Christian duty to the 
death was the preeminent determination of all under his 
command, 


A spxctal. Arctic meeting will be held under the auspiccs of 
the Royal Geographical Society at St James's Hall on December 
12, when papers on the various results of the English Arctic 
Expedition will be read by Captains Nares, Markham, and 
Feilden, | 

AMERICAN observatories have been very diligent in the 
search for the supposed ‘‘Intra-Mercurial Planet,” no less 
than nine having given their whole time to the search 
on October 2, 3,000, and 11, viz, these of Dartmouth Col. 
lege, Harvard College, Cincinnati, Glasgow (Mo,), Washington, 
Albany, the Coast Survey in San Francisco, Ann Arbor, and 
the Observatory of Dr. Peters, besides others that have made 
no report. It is exceedingly creditable to the United States that 
they contain so many observatories, many of them national ones, 
jn which astronomical observations are so diligently pursued. 


‘Tun Free Spanish University we referred to in vol. xiv. p. 
"£32, has been opened in Madrid, under the name of Free Tnsti- 


tation of Education, for Government will not allow the assamtp- . 


tion, of the title University. Qaly 1,000 guineas,have been’ sub- 
setibed, many of the shareholders being well-known Englishmen, 
among'them Prof Tyndall, The Institution is held at present 
in one storey of a ‘large ‘house, and has already seventy-three 
students. bedides elaht or nine ‘ladies; the fees are very low. 
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We'hope this attempt to estatlish a university wherd tnrestricted 


ee | instraction can be given, will prosper, and that the professors, all 
Tue Forty-seventh Session of the Royal Geographical Society - . a building 


men of high standing, will goon be able to havea building of 
thelr own. ~ Ce oe 
THE library of the late Adolphe Brongniart is to be sold ‘by 
auction in Paris on December 4, and following days. The clas- 
sified catalogue, arranged by M. Deyralle, occupies 240 pp, Svo, 


‘Copies may ‘be obtained through M. Deyrolle, 23, Rue de Jn 


Monnaie, 


THE Adlnische Zeitung of November 9 reports on a meeting 
of the Rhenish section of the German and Austrian Alpenverein, 
held at Cologne on November 4. It appears that the Verein, 
the head-quarters of which are at Frankfart-on-the-Maine, con 
sists of sixty sections and numbers over 6,000 members. Daring 
1875 over 2,000/, were expended for the construction of huts and 
roads in the Alps, and the Verein now owns about twenty-four 
houses in different parts of the mountains ; it has also appointed 
a special commission for the supervision of guides and huts, 
Altogether the Verein is thriving, and we may look for important 
scientific results from its labours. 


Iv is stated that M. Gessi has discovered a large branch of the 
Nile, 200 yards wide, with a good current, diverging from the 
White Nile, 100 miles south of Duffle, It is stated by the 
natives that it runs in an unobstructed stream into the Nile 
again, and, if so, water communication may possibly be estab 
lished between Lake Albert Nyanza and Khartoum. Col. 
Gordon has discovered a large lake fifty miles in length between 
Urondogam and Mrooli, a little north of Victoria Nyanza (in 
1° N. Jat.), from which issues the main branch of the Nile, 
called Victoria Nile, running from the Victoria to the Albert 
Lake, together with a branch river which must either join the 
Sobat river or the Asua river, 


THE Italian gevgraphical journal, Cosmos, for October con- 
tains a continuation of the papers on New Guinea, which it las 
made a specialty. The present contribution consists of further 
letters from Dr, Beccari and extracts from the Challenger 
reports, | 


To the November number of Petermann’s Afittheilungen, 
Lieut. Weyprecht contributes No. 7 of bis ‘ Bilder aus dem 
hohen Norden,” under the title of ‘The Walrus-ILanter." 
te describes in a graphic and interesting manner the yearly 
quest of the walrus-fishers in the Spitzbergen Seas, which is 
becoming more and more difficult and dangerous on account of 
the increasing scarcity of the animal. 


THE Geographical Society of Paris has received news from the 
Brazza-Marche expedition, now exploring the Ogove, the large 
stream which falls into the South Atlantic in the French African 
settlement of Gaboon. It was discovered by the explorers that, 
after running north to the first degree of S, Jat., the Ozoive turns 
abruptly southwards into quite unexplored regions. MM. Brazzn 
and Marche had lost almost all their goods destined to concillate 
the African tribes and to pay for their labour. - But the Saciety 
sent to them a large number of small objects which will enable 


| them to proceed towards the sources of the river. It is sup- 


posed that, owing to the immense volume af. its water, it is an 
ontlet for some of the large lakes of the yet untrodden region, 


A TELEGRAM ‘from Calcutta states that the district of Backer- 
gunge was ravaged by a cyclone on the rat inst. Thousands of 
native houses were destroyed. The town of Dowlutkhan wag 


| submerged: by a storm-wave, which swept away all the buildings 
of the place. Five thousand persons are believed to have 


perished, « Bagkerguage isa British district, in the. Bengal ‘pre- 
sidenicy, sear the mouth of the Ganges, lying between lat, 22° 2! 
23° 13%, long, Be? 49/4-9r°, and had an atéa of Rbout 3,794 


Mov. 16, 1876] NA 


t square miles, A severe cyclone bas also been experienced at 
. Chittagong. | —— ee 


THE Kélnische Zeitung of November 11. reports on « disas- 
‘ trous gale and snowstorm which raged with terrific force in the 
; Neighbourhood of Stockholm on the sth inst. Over fifty vessels 
stranded near Kalmar, and all railway lines to the south and to 
: Norway were completely snowed up, atd ‘traffic upon them 
: interrupted, ‘The latter had not yet been resumed on the 8th 


4 a 
i inst, 
7 


* A Macnigicent bolide was observed on Sunday night, 
? November 5, at nine o'clock, at Clerey (Aube), in France. 
: Numerous sparks were visible and an explosion was heard, 
j although very feeble, owing to the immense distance at which 


| it had taken place. 


; Tue French Minister of the Interior has authorised the Mu- 
‘ nicipal Council of Lyons to dedicate a bust to Ampére, the 
“inventor of electro-magnets. This memorial will be placed in 

the museum where are gathered the memorials of the illustrious 
‘ men who were born in the city. 


THE trausit-room in which the Bischofsheim instrument is to be 
' placed is being fitted up at the Paris Observatory. The work is 
_ almost finished. M. Leverrier has asked the Minister of Public 
— Instruction to appoint an administrative commission in order to 
"better regulate the part which the Observatory is to take in the 
' 1878 Exhibition, 


THE new number of the /és, now in the press, will conclude 
' the third series and the eighteenth volume of this ornithological 
, periodical, which has been carried on by the British Ornitholo- 

gists’ Union with the greatest energy since its institution as the 
. organ of that body in 1859, A fourth series, under the joint 
‘editorship of Messrs. Salvin and Sclater, will be commenced 
. next year. 
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Count T. SALVADOR, of the Royal Zoological Museum of 
. Turin, is engaged on a general account of the birds of the 
Papuan and Molluccan Islands, based principally on the large 
; collections recently formed by the Italian naturalists Beccari 
‘and D’Albertis in those countries. The work will be published, 
when completed, in the 4xzna/s of the Museo Civico di Storia 
» Naturale of Genoa, to which institution the above-named collec- 
. tions have been transmitted. 


On Thursday and Friday last week the Haggerstone Ento- 
mological Society held its annual exhibition at its place of 
meeting, No. 10, Brownlow Street, Dalston. It was only in 
, 1557 that a few working men interested in insect-collecting 
discussed, in West Wickham Wood, the desirability of an east- 
end club for mutual assistance. A club was formed and now 
, numbers a hundred members, The subscription is but a penny 
‘a-week, but with this a reference library has been accumulated. 
The type cabinet for the collections consists of forty drawers, 
jin which there are now some 15,000 specimens, and the library 
‘and collection together are insured for 200/, All through the year 
; the society meets every Thursday, and many points of practical 
: importazice (some of them bearing on “the theory of evolution ””’ 
put to the test by breeding) have been discussed. Among the 
“ways in which members of the society have done valuable work 
‘may be mentioned the preservation of the avenue of elms in 
{Victoria Park from insect ravages by a knowledge of exactly how 
fo proceed in dealing with the foe. Although this and severa) 
enol Societies do not obtrade themselves on the scientific world, 
they. still, ‘besides exercising a good effect on the members, often 
ao work of aterling value. | | 
; : Wr understand that it is proposed at University College to 
"et danger tdevelopment than before to the practical work of 


awzwe 


, 
& 


P a 


LUKE 





ahatents in cotinection with the clumes of mathematics, physics, 
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and engineering in their workroom especially adapted to the | 
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} purpose, and placed under the direction of a special teacher, M. 


Paul Robin. Various models to illustrate the theorems of modern 


and higher. geometry, of kinematics and mechanics, so difficult to 


understand theoretically, —such modelsas areso largely represented 
in the South Kensington Exhibition collection—will be made in 
a simple manner by the students themselves, side by side with 


‘their theoretical studies. The best models, and such as require 


more time and accuracy for their construction, will be preserved 
in a small educational collection. It would hardly be possible 
to insist too strongly on the usefulness, or rather on the 
absolute necessity of such work for the successful study of 
science. It is only when the student has not only seen and 
handled various practical illustrations and applications of the 
theorems of geometry and mechanics he is studying, but when he 
has himself constructed them-—however roughly approximate they 
may be—that the mathematical truths will be permanently im- 
pressed on his mind. Only thus can he become so familiar with 
them, that they will be a basis for acquiring farther notions, and a 
source of further mental activity. We wish, therefore, complete 
success to this new enterprise of University College. 


SuorT.y after the appearance of Prof. Tyndall’s work on 
Glaciers, the Bologna Professor, Bianconi, observed that, while 
Tyndall’s experiments certainly prove that rapid changes of 
form in ice are due to crushing and to regelation, they do not 
prove at all that ice is devoid of a small degree of plasticity, 
which degree might be sufficient to explain the plasticity of 
glaciers. He undertook, therefore, a series of experiments 
(described and published in 1871 in the AZ@m. of the Acad. of 
Bologna, 3rd ser. vol. i.) on planks and bars of ice submitted to 
bending and torsion. The bending of ice-planks having been 
afterwards the subject of researches of Messrs. Mathews, 
Moseley, Tyndall, and Heim, it will suffice to say that Prof. 
Bianconi, making his experiments at higher temperatures (from 
+ i1°to + 5° Cels.), observed a still greater plasticity of the ice 
than that obtained by the experiments made in England and 
Germany at lower temperatures. These experiments proved that 
slow changes of form of the ice may go on without any crushing 
and regelation, and that ice enjoys a certain degree of plasticity 
notwithstanding its brittleness ; the ice-plank can, indeed, be 
shattered to pieces, during its bending, by the slightest shock. 
Now, Prof, Bianconi gives in the Yournal de Physique for October 
the results of his further experiments on ice, much like those of 
Heim, or, yet more, those of M. Tresca on the puncheoning of 
metals. Granite pebbles and iron plates are slowly pressed into ice 
at the same temperatures, and not only do they penetrate into it 
as they would penetrate into a fluid or semi-fluid, but also the 
particles of ice are laterally repulsed from beneath the intruding 
body, and form around it a rising fringe. Moreover, when a 
flat piece of iron is pressed into the ice, the fringe rising around 
it expands Interally upon the borders of the piece, and tends 
thus, as in fluids, to fill up the cavity made by the body driven 
in. These experiments tend thus greatly to "dlustrate the plas- 
ticity of ice ; but it would be very desirable that M. Bianconi, 
if he continues his researches, should accompany them by some 
measurements (as has already been done by M. Heim) in 
order to obtain numerical values of the plasticity of ice under 
various circumstances, 


At the Warsaw meeting of Russian naturalists Prof. Mende« 
léeff described the results of researches he has pursued during 
1875 and 1876 for the verification of Marlatte’s law. His former 
researches had proved that the decrease of volume of the per 
manent gases proceeds at a slower rate than the increase of 


' pressure exerted on them, if the pressure is less or much greater 


than the mean pressure of the atmosphere.’ The experiments of © 
Regnault, made with air, nitrogen, &c., at pressures higher than 


40 





that of the atmosphere provad, huwavee, directly ite contrary, . 


ard a series of measurementé wndettaken some years ago by 


Prof, Mendeléeff to. verify those of Regnault, gave the saitid 
tesults, Suspecting that there might be some canse of érror . 


affecting in the same way toth series of experiments, Prof, 
Mendeléeff and M. Bogussky constructed special apparatus 
eliminating all possiblé causes of errors and allowing the thost 
perfect accuraty of meaguremenits. With these they made a new 
series of resedrches, at pressures varying from 400 to 2,200 
oaillimetres, “These researches confirmed again the conclusions 
of Regnanlt, showing only numerical differences in the values 
obtained, and proving, for instance for the air, that its deviatiotis 
from Mariotte’s law are even less than appeared before. But 
the most important result of the researches is that the divergences 
from Mariotte’s law shown by the air being negative at pressures 
above the mean atmosphere, as was observed by Regnault, 
ptoved to be positive (decrease of volume slower than the 
increase of pressure) at pressures below it. We must then con- 
clude that the air experiences a change of compressibility at a 
certain pressure about the mean of that of the atmosphete ; and 
this conclusion is supported by the circumstance that such a 
change was noticed also in the carbonic and sulphurous acid 
gases, but at pressures far lower than is the case for air. Only 
for hydrogen the divergence is of the positive kind at all pres- 
sures. Altogether we must conclute that the deviations from. 
Mariotte’s law are far more complicated than has been suspected. 


At the same meeting Prof, Czehovicz demonstrated the infla- 
cence exercised by various sources of electricity on certain spectra, 
clilorine, oxide of carbon, &c. The inductive apparatus of 
Kubmkorf gives a spectrum differing ftom that produced by the 
Holtz electric machine, not only by the number of rays, but also 
by their position and aspects. Prof. Czehovicz proposes there- 
fore to make for comparative researches a selection of such rays 
ag maintain the same aspect and occupy the same position 
whatever source of electricity be used ; such lines will not be 
numerous, 


AT the same mecting Prof, Grewingck presented the drawing 
of his geological map of the Baltic provinces, prepared for a 
second edition. It embodies the resulis of all acquisitions made 
in this department during the last fifteen years, and will soon be 
pablished., 


Tits Warsaw Zoological Museum having received during 
recent years valuable additions from America, Africa, and 
Eastern Siberia, presented by Count Branicky, is now very rich 
in the department of higher animals. It counts 514 species of 
mammalians, 3,216 of birds, and 400 of reptiles and emphibians. 


Tuk Natural Science Club at Cambridge held several success- 
ful meetings during the two months’ residence in the Long 
Vacation. The following papers were read :—“ Heckel’s 
Gastraa Theory,” by Mr. Matshall (St. John’s); ‘ Ferthenta- 
tion,” by Mr: Stodift (St. Peter’s) ; ** Some Salts of Chromium,” 
by Mr. Houghton (St. John’s); ‘The Relation between the 
Fore and Hind Lintbs of Vertebrates,” by Mr. Phillips (St 
John’s) ; “Growth,” by Mr. Buxton (Trinity) ; “ Theories of 
‘Heredity,’ by Mr. Sedgwick (Trinity) ; ‘‘ Owen's Vertebrate 
Theory of the Skull,” by Mr. Humphry (Trinity); many 
of which were followed by interesting discussions and re- 
marks, 

_ & Genican paper describes a dreadful ight between two Polar 
bears, wiate and female, in the Cologne Zoological Gardens. 
After «-feroe sttuggle the female became exhausted, and was’ 
dragged by the mide into the water basin in the den, arid held 


down til Wewas quite extinct, He then pulled ber ott ahd e: 


dsipged the body firs donsiderable thie round the den, 
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‘PROM 4 correspondence 1h the Zier we learn that the statue | 

¥ | of Faraday, subscribed for years ago, and entrusted to Foley to | 
execute, was left by that sculptor in the.clay at his death. Since 


‘Tne sdoond edition of Brehth’s well-known “ Thierk 


then, Mr. Burch, the principal pupif of Foley, has teen entrusted , ' 
with the founding and complétion of the work. a 
ai 0 oy 

| is 
about to be published in 100 parts, with’ entirely revised text: 
ahd with almost entirely new illustrations taken from life. 


AT the meeting of the Mathematical Society, on November 9, 
the changes were made which we intimated in vol. xiv. p. 581+ 


Part § of the second series of the great work, in quarto, 
upon the butterflies of America, with coloared drawings and 
descriptions, has just been published by Mr. Edwards, through 
Hard and Houghton, New York, and sustains the reputation of - 
its predecessors by the artistic elegance #1! superiority of its 
illustrations, ‘These consist of five plates, executed by Miss 
Peart in her best style, giving, for the most part, not only the 
different sexes and varicties of the adult insects, but likewise the 
eggs, larva, and chryssalides, and the favourite plants upon 
which they feed. No new species are represented, although 
several of those included are of preat rarity. 


THE City Press states that some of the Livery Companies have 
a scheme in embryo for combining to form a College of Tech- 
nical Instruction in a building to be erected on the Thames 
Embankment. 


Tue Board for superintending non-collegiate students give | 


notice that an examination in physical science for the award of 


an exhibition of 50/, a year, granted by the Worshipful Company 
of Clothworkers, and tenable for three years by a non-collegiate | 
student, will be held in the Censor’s rooms, 31, Trumpington 
Street, Cambridge, commencing on Thursday morning, Decem- 
ber 14, 1876, at 9 o'clock. Fuller information as to the subjects 
of examination and the conditions of tenure of the exhibition 
may be obtained from the Censor, Kev. R. B. Somerset, Cam- 
bridge. 


A CAUCASIAN Society of Naturalists has been recently opened 
at Tifkis. : 

THE publishing house of Tritbner in Strasburg are issuing 
translations of Macmillan’s Science Primera, under the superin- 
tendence of the Professors of the University. There have 
already appeared Roscoe’s Chemistry and Balfour Stewart's 
Physics, the former by Prof. Rose, and the latter by Prof. War-, 
burg, Lockyer’s Astronomy, by Prof. Winnecke, and Geikie’s. 
Physical Geography, by Prof. Oscar Schmidt, are in the press. 


Tne Augsburger Allgemeine Zatung of November § gives 
some interesting details of the North-Dutch canal, which was 
opened officially by the King of Holland on the 1st inst., and. 
which connects the city of Amsterdam directly with the German 
Ocean. It appears that the canal is 25 kilometres in length, . 
that at its broadest part it measures 120 metres across its surface . 
by 68 metres (at its narrowest part. In the middle the depth 
averages 6 metres, but during the next two years the depth is to. 
be made uniform all over the area of the canal, and to be ins. 
‘creased to 8:20 metres, so that even the largest vessels can come 
close to the quays on both sides of the canal, Its, name is to 
be Ymuiden, viz., mouth of the Y ; at the spot where it reaches. 


| the sea two, enormous moles or dykes have been constructed, » 


reaching 1,600,{metres into the sea, and forming a spacious port. 
of refage for ships during stormy weather ; their extreme ends arg 
no legs than 1,200 metres apart. The total cost of the canal, wilet: 
was borne by the Datch Goveroment as well as by the city of 
Amsterdam, amounted to nisre then twenty-six millions of floring, « 
anal It is expauned thit about sevetitesn snillions more will-be., 

arenas of age, warebionsen, Gc. + yot tae 
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undestaking eannot fail to be a success, owing to its incalculable | geography and geographical descriptions of localities, geology, 
importance with reference to the commerce of Amsterdam, | botany and zoology, mineral springs, climate, medicine, &c, 


_ ‘Tate following experiment has recently been employed by M | oe ih gel ia of this work, or of the classifica 
| | ee , ene ae tntante s 2 i nevertheless prove most useful for all 
alge to Seeley pe ie aE gh net lps pla = d with | Cheaged in the study of Caucasus, | | 
cylindrical vessels of 300 ce, | 
res pos sear in a large vessel — water. Theone is filled with | Dr, Kina’s report of the Royal Botanical Gardens, Calcutta, 
hydrogen, the other with oxygen, their interiors are brought | for the year 1875-76 has just reached us. In the acclimatisation 
into commnioation by means of a branch which is long enough | of valuable economic plants in India, the Calcutta reports have 
to reach from one end to the other. The level of the water is | become of late years the official record, and the present report 
geen gradually to rise ist each cylinder, and both gases finally ; by no means lacks interest on this score, though it is unsatis- 
disappear, without, however (as other experiments show), con- factory to find that Dr. King’s opinion is still against the possi- 
densation or displacesnent being produced. Atthe beginning of | bility of either india-rubber or vanilla becoming staple products 
the experiment there is nearly equality in the volumes which | of Bengal. With regard to rubber plants both of the Para and 
disappear, since & part of the oxygen serves to form carbonic | Madagascar kinds, he says that during the year it has become 
acid; butjin proportion as the water level rises in the two | more apparent than ever, that neither of these valuable plants 
cylinders, and the projecting parts of the branch become shorter, | can be grown for commercial purposes in the climate of Bengal. 
the disappearing volume of hydrogen: becomes more and more | In the gardens as well as in the warm tropical valleys of the 
nearly double that of the oxygen. If a similar experiment be | Sikkim Ilimalayas both kinds failed. Dr. King suggests that a 
made with hydrogen and nitrogen in the two vessels, the dis- | suitable home may be found for them further north than Tenas- 
appearing volume of the gas is to that of the latter as three to | serim, Ceylon, or perhaps Malabar. Vanilla, of which a number 
one. Operating with hydrogen and carbonic oxide, both gases | of plants were put out in the garden under shading similar to 
always disappear, but in very variable proportions. The most | that used for protecting the pepper plants, has not made satis- 
common was one volume hydrogen to one volume carbonic | factory growth, which it is suggested may have been due to over- 
oxide, but the ratios of 4: r and § : 1 were also sometimes met | shading, and a further experiment has been made by planting 
with. M. Merget finds in these variations the indication of a | many of them under the shade of mango trees. The finest old 
formation of hydrates of carbon, and of various carburets of | vanilla plants in the garden are described as growing against a 
bydrogen, north wall; this year one of these plants was laden with pods, but 
an unusually high temperature caused these to drop prematurely. 
A better report is given of the ipecacuanha ; numbers of plants 
have been sent from Calcutta to Ceylon, tu the Neilyherries and 
to Burmah, and the quality of those grown in India is said to be 
equal to the best native Brazilian growth. A good deal of atten- 
tion has been directed lately to the bamboo as a source of papers 
making material, and it has been thought that it might be 
cultivated with profit in India for this special purpose, the 
young tender shoots being reduced to a rough kind of paper- 
stock for cunvenience for transmission to England, Dr. 
King points out that if the old stem would answer the purpose 
there is plenty of material in India, and a large revenue would 
accrue,’ but the young shoois are only produced at a certain 
season ; nevertheless, experiments are being made ‘with a view 
to utilise the bamboo for this purpose. In the distribution of 
plants and seeds, we learn that no less than 23,106 plants, and 
6,343 parcels of seeds, were sent out during the year, It is 
satisfactory to know that amongst Dr. King’s other multi- 
tudinous duties he has found time to prepare a “ Manual of Cin- 





\ Tris pretty generally supposed that crystallised nitroglycerine 
considerably more sensitive to shocks and blows than the 
liquid substance, though there is nowhere evidence of this ; and 
hot only is practical experience against it, but from the theo- 
retical standpoint it seems very improbable, for by reason of the 
positive melting heat of crystallised nitroglycerine,‘a considerable 
amount of heat must be employed to change its agpregate state 
before an explosion can occur. For decision of this question 
M. Beckerhinn (of the Vienna Academy) recently used a fall-ma- 
thine furnished with a block of wrought irun 2°130 kilograinmes 
In weight, having at its lower end a hardened steel point of 
7'068 sq. mm, A flat anvil of Bessemer steel was employed as 
bupport for the nitroglycerine, which was placed on it in a thin 
layer, and the weight dropped upon it from different heights. It 
Was found that the mean height of fall with which explosion of 

é.liquid occurred was 0°78 metres, whereas the frozen nitro- 
glycerine did not explode till a fall-height of 2°13 m. was 
reached, showing that the {frozen substance is considerably less 
sensitive to impact. M. Beckerhinn has determined some con- 
stants of the solid material. The average melting heat (from 
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chona Cultivation,” and to edit other works on Indian botany. 


pares experiments) appeared to be 33°54 heatunits, The den- We also learn that Mr. Kurz’s “ Forest Flora of Burmah ” is 

kty was found = 1'735 (the determinations were made at a | P28 through the press. 

sm perature of + 10° C,, which is near the melting-point of PART 3 of vol. i. of the Proceedings of the West London 

furoghyeerine) 5 that of the liguid material was 1'599, whence { Scientific Association has been published, and contains several 
appears that in crystallising of nitroglycerine there is a con- | interesting papers and accounts of excursions, 


tion. of about of the origi ne, 

! = sia mamiieni Tue October part of the Ycurnal of the Franklin Institute 
mone the vee works presented at the last Congress of | contains.an interesting history of the steam-engine in America. 

? rientalists Wwe notice a very useful catalogue, ‘ Bibliographia 
2 —— orn piinapeasa A by M. Miansaroff, the first 
Paume Of which recently appeared in St, Petersburg. It is the : ‘ mer 
eault of fifteen years’ labour by the author and of carefal research. Hess, of aha and ‘'Grundries der Zoologie," by Dr. 
puumied by him in the chief libraries of Russia, Germany, Italy, See 

: eel Tarkey, The work is divided into three parts, devoted. {| Tux additions to the Zoological Sociely’s Gardens during the 
uty actively to the Earth, ‘to Man, and to the Mutual Influences. f past week include two Esquimaux dogs (Canis fsmiliarés) from 
F Nature and Man. ‘The first two form the first volame (800 pages: | the Arctic region, presented, by Capt. Allen Young, 5.5. /an- 


cf 1 


' 40), which contains more than 5,000 titles of books andamaller’ | dora} four Viseachas (Lagastomus trichodactylus) from Buenos 












Massxs, WILLIAMS AND Norcate send us the following 
German scientific works :—‘' Bilder aus Aquarium,” by Dr. 


irs on the Caucasus and Trankcaucasus which have appeared. j Ayres, presented by Mr, C..F. Woodgate ; two Banded Ichheu- | 


Ope'and Asia since A.D, 1965. ‘They are systematically | mong.(Aepestes sasoiatus) from West Africa, presented, by Mr. 
ged ‘under the heads of geodesy, ‘cartography, physical. | W, N. Bakewell; three Chirping Squirrels (Zamras striatus ) 
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ftom North America, presented by Mr. F. W. Stockwell; a man taking 5 to 10 centigranmes of iodide of dnd: ox of otns- 


Peregrine Falcon (Falco persyrinus), European, presented hy. 


Mr. Chilton Newburn ; a Greén Monkey (Cervapithecus calls- 
trichas) from West Africa, presented by Miss Ridsdan ; three 
American Red Foxes (Canis /uivus), a Golden Eagle (Aguila 
thrysattos) from North America, six |Clapperton’s Franocolins 
(Francoltnns clapperteni) {rom West Africa, deposited, 











SOCIETIES AND ACADEMIES 
Fig Bes Lonpon 
_ . Chemical Society, Nov. 2.—Prof. Abel, F.R.S., presi- 
dent, in the chair.--The President announced that the Gold- 
-smith's Coney had contributed 1,000/. to the recently-instituted 
research fund of the Society. —Mr, Lupton then read a paper on 
the oxides of potassitim, after which communications were read 
on certain bismuth compounds (Part III.), by M. M, P. Muir.— 
' On phospho- and arseno-cyanogen, by W. R. Hodgkinson.—A 
secondary oxidised product found during the reduction of stannic 
ethide to stannous ethide, by W. R. Hodgkinson and G, C. 
Matthews ; and a preliminary notice on pigmentum nigrum, the 
black colouring matter contained in hair and feathers, by W. R. 
Hodgkinson and H, C. Sorby. This black colouring matter is 
left on digesting the coloured hair or feathers with dilute sul- 
phuric acid, but is present only in very small quantity. 


Zoological Society, Noyember 7.—Prof. Newton, F.R.S,, 
V.E., in the chair.—-The Secretary read a report on the adii- 
tions that had been made to the Soclety’s Menagerie during the 
months of June, July, August, and September, 1876.--A letter 
was read from Dr. Otto Finsch, relating to the supposed exist- 
ence of the Wild Camel (Case-/us dactrianus) in Central Asia, 
——A letter was read from Mr. E. Pierson Ramsay, giving a 
description of the habits of some Cerafodi living in the Aus- 
tralian Museum, Sydney, which he had lately received from 
‘Queensland.—Mr. W. K. Parker read a memoir on the structure 
and development of the skull in the sharks and rays.—Prof. A. 
Newton made a correction of some of the statements in Canon 
Tristram’s ‘Note on the Discovery of the Roebuck in Palestine.” 
{P.Z.S,, 1876, p. 421).--Lieutenant-Colonel Becdome gave the 
description of a new species of Indian Snake from Mananta- 
waddy, In the Wyraad Hills, which he proposed to name //aty- 
Mecirurus hewstont.—Dr. G. I. Dobson, communicated a mono- 
graph of the Bats of the group Afolossi.--Dr. A, Gunther, 
¥.R.S., read a report on some of the recent additions to the 
collection of mammalia in the British Museum, amongst the 
more remarkable of which was a new form of Porcupine, from 
Borneo, proposed to be called Zrichys dipura, and a new Mar- 
mozet, obtained by Mr, T. K. Salmon, near Medellin, U.S. of 
Columbia, to which the name Hafa/e leucopus was given. 


Royal Microscopical Society, Nov. 1.—H. C. Sorby, 
F.R.S., president, in the chair.—A paper by Dr. G. W. 
Royston Pigott on a new refractometer was read by the President 
and jllustrated by drawings and by the instrument removed for 
the occasion from the Loan Collection at South Kensington. —A 
paper by the Rev. W..H. Dollinger, on experiments with sterile 
putrescible fluids exposed alternately to an optically pure atmo- 
sphere and to one charged with known _o eo was read 
by the Secretary.-A paper by Mr. F. H. Wenham, on the 
measurement of the angle of aperture in object glasses, was read 
by Mr. Ingpen. 

PARIS © 


Academy of Sciences, November 6.—Vice-Admiral Paris 
in the chair.—The following papers were read :-—On an expe- 


timent which should be made with a view to the destruction of 


phylloxera, by M. Em. Blanchard. He advises a general adop- 
tion of the method of coating the vines and s in: winter 
with coul tar, so as to destroy the eggs lodged in the fsaures or 

Se ce itag of rheloners, by MM. Lich It is the 
mx -laying o oxera, . Lichtenstein. it is the 
sutrineat wad not t e interior conformation of the insect that 
produces the fecundity. — 
theory of degenerescence or exhaustion of the femal 
to M. Dumas-on the products of the winter egg of Phyllaxera 
vastatriz, by M.-Boiteau,—M. Mouillefert presented some photo- 
graphs showing the efficacy of treating phylloxerised vines with 
aalphocarbo ‘potassium.—On the efficacy of iodides against 


saturnine intoxication, by M, Faure. He considers that a work- 


' mination’ of phot 


eply to M. Balbiani with regard to migration | 


M. Lichtenstein does not acgept the | 
os. Letter | 





. Siam daily will have satis‘actory results, and not be forced 


to interrupt his work.—On the results obtained “by i{[lu- 

of photographers’ studios with violet light, by 
M.. Seotellari. ‘Violet light acts more rapidly than white 
or. blue, and.so requires shorter exposure. Some persons are 
very impressionable to ordinary light, but not to violet rays. 
‘The photographs got with violet rays are better modelled, and 
have a better finish.—M. Farret communicated, results he has 
obtained in organisation of exercises for remedying Daltonism. 
These have been established in several schools, and he ‘hopes to 
introduce them into the army and navy, railways, &c.—Re> 
searches on the production of electro-chemical deposits of 
aluminium, magnesium, cadmium, bismuth, antimony, and pal- 
ladiam, by M. Bertrand.--On a new dynamo-magnetic pheno- 
menon, by MM. Tréve and Durassier. A horseshoe magnet of 
any a is covered on one face with a varnish, or, better, a 


plate of glass. A cylinder of soft iron is laid on its neutral 
part. Tt commences to move towards the poles, and reaches 


them in a time which is ‘naturally o function of the weight 
of the cylinder and of the coercitive force of the magnet. Thus 
the magnetic attraction is exerted over the whole extent of 
the magnet. A new mode is afforded of estimating the mag- 
netic force by the mechanical work which it has effected. The 

roduct of the movable weight by the space traversed, divided 

y the time, will be the rigorous measure of this forces. 
Determining the force, «g., for three large and three small 
magnets, identical in form and weight, containing reapec- 
tively 0°250, 0°500, and 1 per cent. of carbon, the authors 
think it perhaps possible to define the unit of magnetic force, 
or maenetic, and lo establish its equivalence in kilogrammetres. 
The phenomenon also helps them to determine the magnetic 
conductivity of steels in relation to their proportions of carbon. 
-~Examination of wine for fuchsine, by M. Bouilhon. He 
employs hydrate of baryta in excess. It decomposes perfectly 
the salts of rosaniline, precipitates the colouring matter of the 
wine, and furnishes, by filtration, liquids of ambreous colour, 
which do not give persistent emulsions with ether. —-Contribu- 
tions to the anatomy and histology of the Echinida, by M. 
Fredericq, ‘The nerves and muscles are described. The latter 
are formed of very thin cylindrical fibres, quite smooth and homo- 
geneous throughout their length. Using various reagents, he 
could not detect the least trace of transversal striation. The 
fibres have a fibrillar structure, often with elongated nuclei applied 
on their surface, but they are without an enveloping membrane. 
They are birefringent, and are strongly impregnated with colour- 
ing matter and osmic acid. The muscles contract strongly under 
electric excitation, but not so suddenly as striated muscles.-—-Ob- 
servation of a bolide, on the night of November 5, 1876, by M. 
Meunier. <A fire-ball, the size of one’s fist, was observed near « 
of Ursa Major ; and behind, its trajectory south to north was trace- 
able 2s 2 luminous line, commencing near Capella, The flash 
was bluish, and appeared brighter than moonlight. 
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ee ees 
FERRIER ON THE BRAIN 


The Functions of, the Brain. By David Ferrier, M.D., 
F.R.S, With numerous Illustrations. (London : Smith, 


Elder, and Co., 1876.) 


HIS is in many respects an important work. Full of 
experimental facts and theoretical suggestions, clearly 
and forcibly written, itis important as a contribution to our 
knowledge (and our ignorance) of the functions of the brain. 
The reader must not misunderstand my parenthesis as an 
epigram. That we are ignorant of brain-function is un- 
doubted ; and this ignorance is sustained and fortified by 
the “false persuasion of knowledge” which prevents search 
in other directions. Such false persuasion of knowledge 
will be deepened by Dr. Ferrier’s work—all the more 
because of its merits, zf the conclusions maintained there 
are erroneous, and the conceptions which determine them 
are unphysiological ; and on both points I am inclined to 
judge affirmatively. There is something seductive in the 
precision of his statements and the unhesitating confi- 
dence with which only one side of a question is presented. 
The reader is easily led captive by a writer who has no 
hesitation. Add to this the many difficulties which stand 
in the way of controlling by experiment the experimental 
data, and the indisposition of most men to undertake the 
labour of verification, and we may foresee that physicians 
and psychologists will eagerly accept this work as an 
authoritative storehouse of material for their speculations. 
They will see how its “facts” harmonise with their own 
pet errors, They will interpret clinical observations or 
psychological facts by its conclusions, Already we have 
seen various theories invoking the Hitzig- Ferrier views ; 
and when nerve-cells of a larger size than usual are found 
in a particular region of the cortex they are straightway 
declared to be motor-cells, because the region is said by 
Hitzig and Ferrier to be motor, while the existence of 
these cells is adduced in confirmation of the hypothesis 
respecting the region ! 

In view of the too-probable precipitation in adopting 

the conclusions of this work, we cannot do better than 
emphasize the warning with which the author closes his 
Introduction :— 
_ “We are still only on the threshold of the inquiry, and 
it may be questioned whether the time has even yet 
arrived for an attempt to explain the mechanism of the 
brain and its functions. To thoughtful minds the time 
may seem as far off as ever.” 

The volume opens with an elementary sketch of the 
structure of the brain and cord, followed by a shout 
chapter on the reflex functions of the cord, with passing 
reference to Pfliiger’s view of its sensory functions, and to 
Goltz’s experiments against that view. Then follows a 
chapter on the medulla oblongata as a respiratory and 
vaso-motor centre ; and one on the general relations of 
the mesencephalon and the cerebellum, After full, yet 
brief accounts of what is taught respecting the effects of 
removing the cerebrum, the mechanism of equilibration, 
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the muscular sense, the function of the semicircular. 


canals, vertigo, co-ordination of locomotion, and finally 
the mechanism of emotional expression, we are brought to 
the main topic of the book—the functions of the cerebrum 
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and basal ganglia. Let a word, in passing, be also given 
to the excellent chapter in which the psychological aspect 
of the cerebrum is treated. a 

Rich as the work is in facts and suggestions, it is so 

deficient in the indispensable correctives of counterfacts 
and arguments, that the reader must be cautioned against 
accepting any position unless elsewhere verified. Partly 
‘because, from long occupation with his subject, Dr. Ferrier 
has become unable to see it in any other light than that 
of his own hypothesis, and therefore doffs aside all 
counter-facts and counter-arguments as not really signi- 
ficant ; partly, perhaps, because his memory has let slip 
what must have entered into his knowledge ; from one 
cause or another there is a disregard of counter. evidence, 
which, in a second edition, I should seriously urge him to 
rectify, Let me cite examples. 

In arguing against the sensory functions of the spinal 
cord, the experiment which he urges as decisive is Golt2’s 
well-known experiment on the insensibility of the brain- 
less frog to pain. 1 formerly (NATURE, vol. ix. p. 84 
pointed out the defect in logic, which concludes from 
the fact that under certain conditions a brainless animal 
is insensible to pain (equally to be said of animals 
with brains), therefore it is altogether without sensibility. 
Pain and sensation are so far from being equivalent terms 
that not only are the great mass of our sensations without 
pain, but some cannot even be exaggerated into pain. 
Dr. Ferrier probably did not read the article in which I 
answered Goltz; but did he also overlook the article in 
the Yournal of Ana.omy for November, 1873, or the same 
article in the Studies in the Physiological Laboratory of 
Cambridge, Part 1, where Prof. Michael Foster showed 
by decisive experiments that the facts observed by Goltz 
had another interpretation? Again, is it possible that 
Dr. Ferrier has never been made to hesitate in assigning 
the optic thalami and corpora striata respectively as the 
integration of sensory and motor centres, by the observa- 
tions and experiments which show that sensibility some- 
times persists after total destruction of the optic thalami, 
and that paralysis does not always follow destruction of 
the corpora striata? One such observation would be 
decisive against these localisations. But Dr, Ferrier 
neither disproves the facts nor suffers them to disturb 
his views of the functions of these ganglia, Finally, there 
is an experiment by Dr. Burdon Sanderson which, as I 
shall presently show, cuts the very ground from under - 
Dr. Ferrier’s feet-—yet this he does not even mention. 
He probably overlooked its significance ; at any rate he 
leaves his readers without the advantage of knowing that 
there is such a fact. ww 

That this disregard arises from no unfairness, but 
simply from the onesidedness which comes from preoccu~ 
pation with certain views, is evident in the way he equally 
disregards his own counter-evidence, A notable instance 
is the first assigning the occipital lobes as centres of or- 
ganic sensations on the faith of observed absence of such 
sensations when the lobes were removed, and then citing 
a case of complete recovery of such sensation five days 
afterwards, and instead of recognising this as decisive 
against his hypothesis, still persisting in maintaining It. 

Thus much on what may be called the personal equa- 
tion” Another'and more serious source of the mislead- 
ing effects of the book seems to me its following the 
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increasingly popular but thoroughly. unphysiological con- 
ception of Localisation. Were not the current notions 
respecting organ and function, very chaotic, and were not 
the indispensable artifice of analysis mistaken for more 
than an artifice which demanded rectification by synthesis, 
we should marvel to witness so many eminent investi- 
gators cheering each other on in the wild-goose chase of 
a function localised in a cerebral convolution. I will not, 
however, dwell on this point here, because it is one which 
would require a long discussion. It is only mentioned as 
a general caveai, and as leading up to the main question 
of cerebral excitation. 

In 1870 Hitzig and Fritsch startled the scientific world 
by announcing that the universally accredited notion of 
the brain not being excitable was an error. The most 
eminent experimenters had declared that mechanical, 
chemical, and electrical stimuli were utterly powerless to 
excite the grey matter ; and many a writer pointed to the 
paradox of the chief organ of sensation being insensible, 
We may here note another example of the common con- 
fusion of sensibility with pain ; the brain was said to be 
“insensible” because no cutting, burning, pricking, or 
galvanising of it yielded evidence of pain ; whether other 
evidence of sensibility might have been present was not 
asked. The utmost the experiments could prove was that 
the brain was not excitable by these abnormal means, 
though excitable by the very different normal means of 
peripheral stimulus. And even this conclusion Hitzig 
and Fritsch upset, by demonstrating that there were cer- 
tain regions of the cortical substance which were excit- 
able by electricity, as proved by the movements following 
such excitation ; and the other “ non-excitable regions ” 
they interred to be also excitable, though in another way, 
namely, by the production of sensations (Vorsfellungen). 

This.was an epoch-making discovery. Experimenters 
in Germany, Italy, England, Switzerland, France, and 
America, quickly verified it, although differing among each 
other both as to the particular facts, and their interpreta- 
tion. Among these followers the chief place must be 
assigned to Dr, Ferrier, both for the extent and the pre- 
cision of his results ; accordingly the names of Hitzig and 
Ferrier are usually coupled in speaking of the new hypo- 
thesis that various motor centres are lozated in particu- 
lar spots of the cerebral cortex. 

Although I have called it an epoch-making discovery, 
because I believe it will open a new track for the ana- 
tomical and physiological interpretation of the nervous 
mechanism, which will one day enable us to follow the 
whole pathway of stimulation, instead of—as at present— 
leaving us with the vague conception that “ somehow” 
the cerebrum detérmines movements by setting the motor 
apparatus in action, I do not think that the hypothesis 
of motor centres in the cerebrum is tenable ; nay, more, 
1 do not think that Hiteig and Ferrier have proved the 
grey substance lo be excitable, Vt is one thing to admit 
‘that the brain is excitable, another to admit that the 
excitation so effected is effected by calling into activity 
the special property of the grey substance. We do not 





consider the fauces to be the centre of vomiting, although 


tickling the fauces will be followed by retching. We do 
not consider the centre of laughter to be located in the 
sole of the foot, because tickling the sole causes laughter, 
Something more is needed; and it is precisely this ome- 
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thing ‘more which the Hitzig-Ferrier hypothesis has yet 


| to find, namely, the anatomical connection of the so-called 
| Centre with the motor apparatus, | 


Has any proof been adduced that the electrical stinulus 


frst acts on the cortex, and sAen—by the stimulation 


there produced—on the white substance, which in turn 

acts on the motor ganglia? None that withstands criti 

cismt. Kaowing as we do that if the cortex be removed, 

or destroyed, the electrical stimulus nevertheless on reach- 

ing the white substance determines the same movements 

which had previously been determined when the stimulus 

was applied to the cortex, we may fairly ask : What proof 
is there that the current does not pass /hrough the cortex. 
(as through any other conducting medium) without exciting 

its activity? That it does simply pass through the cortex 

is probable on two grounds : (1) only the electrical current 

causes an excitation; mechanical and chemical stimuli 

have no such effects, because they cannot pass through 

the cortex to reach the white substance ; (2) it is a well- 

known law that the propagation of neurility, en/rke that 

of electricity, takes place only at insensible distances : if 
the nerve be divided, and the two cut surfaces be brought 

into the closest possible contact, there is still no propaga- 

tion of the excitation from one surface to the other ; 

whereas electricity passes freely across the cut surfaces. 

Now here Dr. Burdon Sanderson’s decisive experiment, | 
formerly referred to, comes, as I said, to cut the very 

ground from under the Hitzig-Ferrier hypothesis. “If 
that part of the surface of the hemisphere which comprises 

the active spots is severed from the deeper parts by a 

nearly horizontal incision made with a thin-bladed knife, 

and the instrument is at once withdrawn without disloca- 

tion of the severed part, and the excitation of the active 

spots thereupon repeated, che result is the same as when 

the surface of the uninjured organ ts acted upon” (Proceed- 

ings of the Royal Society, No. 153). Here the interruption 

caused by the incision, while it must have completely pre- 

vented the propagation of xeural excitation, did not 

prevent the propagation of the edecéyica/ current. Clearly 

therefore the simple passage ¢hrough the cortex will 

explain all the effects of electrical stimulation. ‘Clearly 
therefore some other proof is needed before we can assign 

the motor effects to an excitation of the cortex. The 

arguments of Dr. Ferrier (pp. 135-6) are all set at nought 

by Dr. Sanderson’s experiment ; and on the physiological 
and histological views now adopted | do not see how Dr. 
Sanderson’s experiment can be brought into agreement 
with the motor centre hypothesis. 

Nevertheless, although J say that the preliminary fact 
of excitation of the cortex is not proved by Hitzig and 
Ferrier, I do not myself doubt that fact, although my 
reasons will sound so paradoxical that I must wait for 
another article to give them expression. | 

GEORGE HENRY LEWES - 
(To be continued.) 








GREEK AND LATIN PHILOLOGY 
Baur’s Philological Introduction to Greek and Latin for 
Students, ‘Translated from the German by C, Kegan 

Paul and E. D. Stone. (London: King and Co.,, 1876.) 
wits the publication of Jacob Grimm's “ German 
VV Grammar” the comparative study of language 


| entered‘upon a new period of existence, Bopp: and ‘the 
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other great founders of Comparative Philology had been 
too busily engaged in laying the foundations of the 
science, in determining its main laws and principles, and 
in ‘classifying whole groups or families of speech, to 
devote themselves to the minute and special investigation 
of single languages, and trace therein the application and 
action of the laws they had formulated. But a time came 
when the work of the pioneer was finished, and when it 
was necessary for special scholars to elaborate the details 
of the new science and to strengthen or modify its con- 
clusions by a patient examination of individual dialects. 
The old-fashioned “ philology” which had professed to 
analyse the forms of a language, as preserved in its litera- 
ture, had proceeded upon a wrong method and had 
accordingly arrived at wrong results; its area of com- 
parison was too narrow and limited, its procedure was 
capricious and at haphazard, and its doctrines were based 
rather upon individual taste than upon inductive reason- 
ing. When it was discovered, however, that language is 
as much subject to the action of invariable laws as the 
bodily frame of man, that every sound in the words we 
utter is due to conditions which can be accurately gauged 
and determined, the “philology” of the last century 
underwent a complete change. It stands to the modern 
science of language in much the same relation as 
alchemy stands to chemistry. The general laws of lan- 
guage which had been obtained by a careful and far- 
reaching comparison of phenomena, were applied to 
explain and illuminate the facts presented by special 
languages, and these in their turn served to confirm or 
modify the generalisations already made. 

Latin and Greek were naturally among the first to 
benefit by the new method of treatment. Thanks to the 
labours of scholars like Curtius and Corssen, the lan- 
guages of ancient Greece and Rome have been placed in 
their true position, and probed, as it were, to their very 
rocts. Their grammatical forms have becn explained 
and simplified, their words have been traced back to an 
epoch when they were the common heritage of the Aryan 
race, and their phonetic characteristics have been made 
to yield fresh testimony to the truth that the place and 
nature of every consonant and vowel is the result of the 
working of undeviating laws. What, perhaps, is of still 
greater importance, is the line that has been drawn 
between the literary and the linguistic value of the two 
classical tongues. For purely philological purposes they 
are of less interest than many a savage jargon, the name 
of which is almost unknown, and certainly than those 
spoken Janguages of modern Europe whose life and 
growth can be watched like that of the living organism, 
and whose phonology can be studied at first hand, The 
more or less artificial dialect of a literary class stands 
‘outside the ever-moving current of living speech; in pro- 
portion as it is impressed with the individualism of par- 
ticular writers, it becomes unsuitable for scientific treat- 
ment, The greater the literary perfection of a language, 
the tess is its importance to the mere glottologist. The 
value of Latin and Greek, and more especially of Latin, 
lies. rather in the literature they enshrine than in the 
linguistic features they present. 

No language, however, can be wholly valueless or un- 
interesting to the student of human speech, and Latin 
and ‘Greek, from the minnteness with which they have 
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been studied, and the number and variety of monuments 
they have left behind them, have a special claim upon 
his attention when revivified and illuminated by scientific 
philology. The laws which have been ascertained by the 
observation of living utterance have been applied to ex- 
plain the letter-changes of the classical tongues, and the 
comparison of their grammatical forms with those of. the 
cognate languages has done much towards throwing light 
on the history of Aryan flexion and the vicissitudes through 
which it has passed. The innermost structure of the 
dead languages of Greece and Rome has been laid bare, 
and ‘though there is much which will to the last resist 
analysis, the old mystery which enveloped the para- 
digms and “ rules” of our school grammars has been dis- 
pelled for ever. Dr. Baur’s attempt to convey the results 
of a scientific investigation of Greek and Latin in the 
shortest possible form is highly successful, and those 
who are unable to read German ought to be grateful for 
the translation of the work. The book is essentially a 
useful one, and we hope it will be extensively read in our 
schools and universities. As the author confines himself 
very strictly to the two classical languages, the teacher 
need have no fear of the pupil’s mind being confused by 
a reference to less-known tongues. Indeed the book 
suffers from a neglect of Sanskrit, with which Dr. Baur 
does not seem to be acquainted. He has compiled the 
work, however, with German care and thoroughness, 
though, as is inevitable in a work of the kind, exception 
might be taken to some of his statements. 

Thus no distinction is made between primitive Aryan 
kw and k,and the two sounds are accordingly confounded 
together in Greek and Latin words. Qwies, for instance, 
can have no connection with the Greek xetpa:, copa, the 
English Aorme, the Sanskrit ‘s7, but must go back to a dif- 
ferent root. So again it is very questionable whether the 
characteristic r of the Latin passive is really the reflexive 
pronoun se. In Old Bulgarian, it is truc, we have adiviya 
se, aiviSt se, “1 admire myself,” “thou admirest thyself,” 
and in Lithuanian dyvy/ji-s “I admire myself ;” but the 
Old Irish characteristic of the passive is also r, and in 
Old Irish » cannot be derived from an earlier s. 

A. H, SAYCE 
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OUR BOOK SHELF 


A Maenograph of the Geometrid Moths or Phalenida of 
the United States (Tenth Report of the United States 
Geological Survey of the Territories). By A. 5. 
Packard, Jun., M.D, (Washington, 1876.) 


THis is without question the most valuable contribution 
to the study of the Geometrid Moths which has ever 
come under our notice. The size of the work, the paper, 
and the classification of the introductory chapters are all 
that can be desired ; as for the plates they are simply 
perfect, no pains having been spared to render them 
accurate even in the most minute details.! 

After the Introduction, a chapter is devoted to the 
History of the Family from the time of Linnzus, a work 
demanding no little research, and which consequently 
must claim for the author the gratitude of all succeeding 
generations of lepidopterists : the only point in which we 
disagree with Dr, Packard is as regards the prominence 
which he gives to the * Tentamen ” of Hiibner, the value 


2 To the eye of an amateur the plates would appear overcrowded, but to | 
the working entomelogist thia must be one of their greatest merits. 
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entomologists, inasmuch as (although twice quoted by 


its author in his subsequent works) itis mare than doubtful j. 


whether it ever was actually published. 

__ The succeeding chapters are devoted to the differential 

characters of the family, to structural details, habits, 

development, secondary sexual characters, origin of the 

+ ina and species, and mimicry; then follow concise 
$ 


criptions of the genera and species, with comparative » 


‘and other valuable notes, descriptions of preparatory 
stages, &c, 

It is a subject for congratulation, the importance of 
which none but the working lepidopterist can fully appre- 
ciate, that Dr. Packard has devoted six of the plates to 
the delineation of wing structure; most of the generic 
errors in Mr. Walker’s lists must be attributed to his 
entire neglect of the characters offered by neuration ; 
attention to this is sometimes the only means by which 
aia otherwise wholly similar, can be distinguished. 

he structure of the thorax, although of much importance, 
can rarely be attended to, as the destruction of the speci- 
mens is necessary before it can be detected ; but in the 
examination of the wing-veins nothing is needed but a 
bottle of benzine, a brush, and a pocket lens, to reveal all 
that is required without injury to the insect. 

In conclusion we heartily congratulate Dr. Packard on 
having produced a work in every respect worthy of him- 
self and the Academy of which he is an say — 
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LETTERS TO THE EDITOR 


[The Laitor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake bo return, 
cr te correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications.) 


Prof. Balfour Stewart on Meteorological Research 


Ir occurs to me ta make the following remarks with reference 
'to Prof. Balfour Stewart’s proposal in NATURE, vol. xiv. p. 388. 
I cannot see any objection either to the nomination of the 
council which is suggested, or to its constitution, provided each 
existing society is duly represented by a member who can, when 
circumstances seem to require it, attend and vote at any mecting 
of the Council in London. I quite agree with the Professor in 
thinking that the time has now come when our country should 
resolutely grapple with the data which have accumulated in past 
years and with those that are now being obtained. It is only by 
a thorough discussion of meteorological data that the importance 
of certain principles can be detected, and the necessity for altering 
the modes of observing can be demonstrated. 
I do not see that the aif isglelnayes of the proposed council 
should interfere prejudicially with the working of the different 
societies. While it is the duty of suth societies to procure the 
facta; it seems to me essential in order to secure uniformity in 
instrumental observation, without which all deductions or genera. 
lisations from the data may be worse than useless, that a council of 
control should be appo nted in ordertolay down rules forregulating 
allobservers, 1 would not give an arbitrary power to that council 
to compel every society to adopt their views, because I have a 
great aversion to cenivalisation in matters of science, for in some 
cases the branches may be more in the right than the bead ; but 
in the event of a society declining to comply with the rules 
igsued by the council, that society should not receive Government 
aid excepting for work thatis done in terms of the rules, I take 
it for granted, however, that the council would give duc weight 
to the arguments which were adduced from time to time by the 
resentatives of the different societies, I am further of opinion 
that the different bodies should not only be allowed but encon- 
raged by Government aid to prosecute independently in their own 
way, any special subject which they may choose to take up. 
Lhe so:very strongly the absolute necessity of uniforntity in 
instrumental observation, that I should be disposed to recommend 
each society to adopt almost any change in the forms of instra- 
ments, in the kind of exposure, in the hours of observation, in. 


the form of protecting bexes, or in any other matter which might | 
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changes ‘were practicable, and were agreed to once for all by the 
other societies in this country, and by foreign natior 





Fr] ad * ' ne, 1 
I think it right to add that I am only stating my own dindivi- 
dual convictions, and do not in any way profess to represent the 
opinions of the Council of the Society of which I am the hono- 
rary secretary, although I have no reason to suppose that they 
would take a different view. THOMAS STEVENSON 
Edinburgh, November 18 
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Ocean Currents 


In the report published in NaTuRE (vol, xiv., p. 492) of an 
address given at the Glasgow meeting of the British Association, 
September 11, by Sir C. Wyville Thomson, and revised by the 
author, the following passage occurs :— 

“We have come to the conclusion that this great mass of 
water is moving from the Southern Sea, and there seems to me 
to be very little doubt—although this matter will be required to 
be gone into carefully—that the reason why this water is moving 
from the Southern Sea in a body in this way, is that there is a 
greater amount of evaporation in the North Atlantic and over 
the northern hemisphere generally, than there is of precipitation, 
whereas it seems almost obvious that in the southern hemisphere 
in the huge band of barometric low pressure round the south 
pole, the precipitation is in excess of the evaporation,” 

Now 1 quite feel that I am guilty of very great presumption 
in challenging in any way the theories of so great an authority 
as Sir C. W. Thomson, and my only excuse for the remarks I 
am about to make is that there are some points that I and many 
other seamen would like to have cleared up before we entertain 
such an hypothesis, 

I, [lave the investigations of the Clallenger sufficiently proved 
that there is no compensating or return current from the North 
Atlamic to the South Adantic Ocean? Especially, is it quite 
certain that a stream of water from the Arctic regions does not 
set southerly along the West Coast of Africa, c., south of the 
equator? 

2, Allowing that the precipitation in the Antarctic regions is 
greatly in excess of that in the Arctic regions, is the precipita 
tion in the north torrid and north temperate zones less than the 
precipitation in the south torrid and south temperate zones ? 

3. Looking to the much larger distribution of land in the 
northern hemisphere, is it likely that the evaporation there is in 
excess of the evaporation in the southern hemisphere ? 

4. Even supposing the evaporation in the northern hemi- 
sphere to be in excess of that in the southern hemisphere, can 
it be shown that this vapour is carried to the Antarctic regions 
for condensation, or can the excess of precipitation in the Ant- 
arctic regions be accounted for in a more probable manner ? 

In answer to the first question I can only say that I am not 
able to pather from the reports of the ocean soundings and tem- 
peratures of T1.M.S. Challenyer, published by the Admiralty,} 
that it has been at all proved that there is no compensating 
stream of Arctic or other water. 

In answer to the second question, I have never heard it dis 
puted, and my experience as a seaman leads me to doubt the 
possibility of reasonably disputing, that the rainfall in the north 
temperate and north torrid zones 1s not only not less, but that it 
is far in excess of the rainfall in the south torrid and south tem- 
perate zones, Maury (and no matter to what extent we may 
differ from his theories, we must give due weight to his data) 
gays that the total amount of rain in the north temperate zone is 
balf as much again as in the south temperate zone. 

With reference to the third question, whether the evaporation 
in the northern hemisphere is in excess of that in the southern 
hemisphere, I think the onus of proof rests with those who 
start the theory, but in my present state of ignorance on this 
subject 1 must confess that it is to my mind quite incanceivable. 
There are, with few exceptions, no larye rivers in the southern 
hemisphere, and debe the discharge into the sea of the large 
rivers in the northern hemisphere must be regarded as the return 
to the ocean of the excess of precipitation over evaporation in the 
rewions which they drain. ; = 

here remains the fourth question, and before trying to answer 
this I should like briefly to state what I think is the general or 
accepted belief wp to the prevent time with reference to atmo- 
xpheric currents or circulation. The trade winds are supposed 
te be currents from the poles which, starting from the Polar 


£ Plate VI; Report No. 7 would appear to indicate that Arctic water does 
erona the equator, ae 7 
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_yegions a8 upper currents, descend to the surface of the globe on 
the equatorial side of 30° of lat. in both heinispheres, they then 
"gravel onwards towards the belt of equatorial calms, when they 
meet and ascend into the upper regions of ‘the atmosphere, 
' whence they travel back towards the poles as upper currents, 
- mantil they arrive at the calm belts of Cancer and of rag Ragehba 
on the polar sides of which they once more. deacend to the sur- 
face, and ate then known as the westerly winds of the temperate 
Bones, Owing to the rotatory motion of the earth, it is im- 
possible for these westerly winds to blow direct towards the 
oles, but it is clear that if you surround the Polar regions with 
“a belt of westerly winds, that no matter what the direction of the 
‘wind may be in the Polar regions, it must, if a surface wind, be 
supplied hy this zone ; and that the winds experienced in the 
* Polar regions are winds travelling on the surface, and are drawn 
* from this belt of warm winds, is, I think, proved by the fol- 
i Jowing extract from an account of the wintering of the //ec/a, 
" Capt. (Sir Edward) Parry, at Melville Island, in the year 
} ¥819-20 — 
if na gale of wind, from whatever quarter it might blow, was 
, almost invariably found to raise the thermometer several degrees, 
” even when it came from the north, as much as 14°, An east, 
», south-east, or east-south-east wind causes the thermometer to 
: tise 40°.” 
rom this extract it is evident, as might be supposed, that any 
" current of air from this zone or belt of warm westerly winds 
~ yaised the thermometer considerably, but that the wind that pro- 
ceeded the more directly from the ocean and had the least land 
to traverse was the warmest. 

Maury, without attempting to prove his case, and indeed throw- 
ing the onus of proof on those who ventured to disagree with him, 
" gonsiders that the south-east trade winds of the southern hemi- 
:. Sphere become the south-west winds of the north temperate zone, 
« aad wee versd ; that the north-east trades of the northern hemi- 
.. sphere become the north-west winds of the south temperate 

, zone. Ido not say that this is not the case, but if you admit 
* that the north-east and south-east trade winds meet in the belt of 
' equatorial calms and there ascend, it appears to be more reason- 
_ able to suppose that their currents intermingle and that their 
_ mixed volume is then drawn off north and south as required to 
- restore the equilibrium of the atmosphere. And there 1s a very 
strony argument against Maury’s hypothesis, viz, that as the 
south-east trades of the southern hemisphere are stronger and 
extend over a greater surface than the north-east trades of the 
nuithern hemisphere, and as also the north-west winds of the 
- southern hemisphere are stronger and more continuous than 
the south-west winds of the northern hemisphere, it is illogical 
to suppose that the stronger polar current, z.¢c., the south-east 
trade, feeds the weaker equatorial current, #.¢., the south-west 
winds of the north temperate zone ; it would be more reasonable 
to suppose the reverse to be the case. 
This entire theory of atmospheric currents is antagonistic to 
the presumption that a larger body of vapour is carried from the 
' northern to the southern hemisphere. 
| Owing to the scarcity of land, and especially of very high land 
», dn the south temperate zone, not only is the precipitation less, 
but the vapour-carrying winds, ¢.¢., the westerly winds, are far 
more constant in their direction and force than are the westerly 
winds of the northern hemisphere. (The proportion of westerly 
+ winds to any others in the temperate zone in the North Atlantic 
is two to one, while throughout the south temperate zone they 
; are 80 constant as to have been christened by Maury the north- 
west trades. ) 
_ Ifyou once admit that these westerly winds are equatorial cur- 
» rents lowing towards the poles (a fact susceptible of undoubted 
(. proof), it is easy enough to account for the low barometer in 
“ the Antarctic regions, as also the larger amount of precipi- 
7 en there as compared with the precipitation in the Arctic 
egions, | 
I, Because the westerly winds being much stronger and more 
continuous in the southern than in the northern hemisphere, the 
ascehsion of the air in the South Polar regions must be greater 
than in the North Polar regions, 
| 2. Because, owing to the westerly winds of the south tem- 
| perate zone parting with less of their moisture (as previously 
' accounted for} then the corresponding winds of the north tem- 
; perate zone, and also to their being stronger and more con. 

Unuows, it is evident thet when they meet with Antarctic. cold 
. &nd their vapour is condensed, the precipitation must be 
. Greater, which also involves the giving out of a much larger 
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amount of latent heat and the consequent greater expansion and 
ascension of the atmosphere in the South Bolar regions, | 

It is, I believe, universally acknowledged that all winds must 
blow from a high to a low barometer, i.2., from a zone of high 
pressure to a zone of low pressure (not directly, but in a dires- 
tion modified by the earth’s rotatory motion), I may therefore 
fairly argue that the zones of low pressure at both the equator 
and the poles proceed from the same causes, i.4, from precipite- 
tion, and from the ascension of the atmosphere, and that the. 
Jower barometer in the South Polar regions fairly accounts for 
the greater strength and continuity of the westerly winds of the 
south temperate zone, and that without these constant inequali- 
ae pressure we ehould have neither trades nor westerly 
winds. 

I have purposely from want of space avoided speaking other- 
wise than generally of the effect of the land on atmospheric 
currents, nor is it directly pertinent to my present argument. 

The hypothesis of atmospheric circulation which I have very 
briefly sketched is in many of its features susceptible of absolute 
proof, more especially in the following points, viz. ~ 

1. That the trade-winds descend to the surface of the ocean 
on the equatorial sides of the calms of Cancer and of Capri. 
corn. 

= That the trade-winds ascend in the belt of equatorial 
calms. 

3, ‘That currents flow from the equator in the upper regions of 
the atmosphere in an opposite direction to that of the trade-winds 
on the surface of the ocean, 

4. That these upper currents, fluwing from the equator, 
descend again to the surface of the ocean on the polar sides of 
the calms of Cancer and of Capricorn. 

5. That these equatorial currents, subsequent to their descent 
on the polar sides of the calms of Cancer and of Capricorn, are 
known as the westerly winds of the temperate zones. 

And with reference to my supposition that these westerly 
winds ascend in the Polar regions, one strony evidence in favour 
of this is, that if, as IT say, the ascension of the atmosphere is 
greater in the South Polar than in the North Polar regions, 
the counter or return current towards the equator must also be 
greater, which is the fact. 

The onus lies on the promoters of the new hypothesis either 
to reconcile their views with the existing theory of atmospheric 
circulation or to supply us with a better theory, and one which 
shall agree equally well with well-established lacts. 


October 27 Dicry Murray 


Definiteness and Accuracy 


In my lecture on Force (anté, Sept. 21), I take’ for granted 
that the scientific use of the word is that with which all are 
familiar in the expression “‘ the paralleloyram of forces.” Hence 
Newton’s term for force is wis impressa (Thomson and Tait's 
Nat, Phil,, 8 217); though, where there is no room for mistake, 
he often employs the single word vis. 

One of the main objects of my lecture was to protest against 
the absurd custom of translating the word eis in every case by 
the scientific word force, It is not easy to get an unobjectionable 
single word for the purpose, for most of the available words have 
already a semi-scientitic sense attached to them, The word 
power is very fleaible in its meaniny, anc would have been suit- 
able had it not been already seized by the enpineers. Thus 
(Thomsun and Tait, § 216) wis inséta is rendered innate power. 
And, giving the word as wide an application as Newton gives to 
vis, We might render zs wiva as active power, which is not far 
from actual or Ainetic exergy. But this is merely a suggestion. 

In Pogéentorfi’s Annalen (No. 7 of this year) Prof. Z6llner 
translates the scientific term, “se perpetual motion,” by “ die be- 
harrliche Bewegung,” and thus, to his own satisfaction at least, 
proves me to be ignorant alike of the proper meaning of the 
Latin perp:tuum nohde and of the first law of motion ! 

In another journal I have Jately been held up to scorn, 
not in the main for any real or imputed fault of mine, but because 
my would-be critic (Mr, RK. A. Proctor) happens not to know 
the scientific meaning of ‘‘ absolute” measure ! ! 

I could give many more telling instances, great and small, but 
I have given enough to show how needful was my contentivn for 
definiteness and accuracy. P, G, Tait 


College, Edinburgh, November 11 
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On the Internal thao Ia a of the Earth 
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adhere to the almost diametrically opposite periclaitous long 


Tue question of the solidification of the crust of the earth i enunciated in the publications referred to at the outset of 


‘from the fluid interior nucleus, as referred to by Mr, Mathieu 
Williams, in NaTuRE, vol. xv. p. 8, is one which has been long | 
since fully discussed in my — in the PAslosophical Transac- 
trons, the Atlantis, vol. i., in a paper of which an abstract 
appears in the Report of the British Association for 1856. As 
far as I am aware, no person has controverted my conclusions as 
to the process of solidification of the earth. The results are, in 
the main, somewhat similar to those so admirably illustrated and 
enforced by Mr, Rubert Mallet, and also such ag Mr. Williams 
upholds in this journal. 

In articles 6 and 7 of my “Researches in Terrestrial Physics,” 
Part 1, this subject is discussed as a problem of fluid equi- 
librium, and the conclusion is there deduced that the fluid 
interior mass of the earth must consist of spheroidal strata of 
equal density, the density of each stratum Increasing from the 
surface to the centre of the nucleus. The mode in which this 
arrangement of the fluid matter would favour the formation of a 
solid ctust is pointed out. In Part 2 Section III, the probable 
Jaw of density of these fluid strata is discussed, In Section 1V. 
the shape of these strata is investigated, and also that of the 
inner surface of the shell or crust. It is shown independently of 
the law of density that the least ellipticity of this inner surface 
of the crust cannot be less than the ellipticity of its outer surface. 
A similar result was soon afterwards enunciated by Plana in a 
paper in the Astronomische Nachrichten. In the same section 
the theory of a solid nucleus in the earth originally proposed by 
areas is examined and shown to be incompatible with physical 
aws 

Owing to the pointed manner in which Sir William Thomson 
invited discussion in a previous number of NatuRg, I ventured 
to controvert his views as to the rigidity of the earth in a paper 
inserted at p. 288, vol. v. of this journal. Never at any time 
have I had even a doubt as to the untenable character of Sir 
William Thomson’s views regarding the solidity of the earth. 

In again reiterating this opinion in NATURE, vol. ix. p. 103, 
a reference to my paper ry given, in which vol. vii. p. 288, is 
misprinted for vol. v. = 

In his address at Glasgow Sir William Thomson, while main- 
taining his opinion as to the earth's solidity, appears to have 
seen the weakness of some of his former arguments by calling on 
his hearers (NATURE, vol. xiv. p. 428) to erase whole para- 
graphs of his paper on the Rigidity of the Earth, in the /’ka/o- 
sophical Transactions, At the same passage of his address he 
refers to a hint from Prof. Newcomb, that viscosity might suffice 
to render precession and nutation, the same as if the earth were 
rigid, ‘‘ This,” he says, ‘‘I would not for a moment admit, any 
more than when it was first put forward by Delaunay.” The 
Comptes Rendus of the Academy of Sciences of Paris for March 6, 

1871, contains a paper in which my priority on this point is 
clearly established. In Nature, vol. iii. p. 420, the following 
statement occurs :—‘' Paris Academy of Sciences, March 13.— 
M. Delaunay read a declaration stating that he ‘acknowledged 
that Mr. Hennessy had ured the same arguments as himself 
against Mr. Hopkins’ theory relative to the fluidity of the interior 
parts of the earth.” 

I am willing to believe that Sir William Thomson had neither 

seen the Comptes Kendus nor the paragraph in NATURE just 
aucted, but it is to be regretted that a presidential address 
should contain an erroneous statement on a point of recent scien- 
tific history, especially when the error could be avoided bya 
glance at the most widely known scientific publications. 

All through the, portion of his address which refers to the 
earth’s structure Sir William Thomson assumes that the views of 
Mr. Hopkins are established and admitted. A reference to some 
of the past volumes of this journal alone shows the inadmissi- 
bility of such an assumption. At pp. 45 and 182 of vol. iv. and 
‘elsewhere Mr. Hopkins’ views are distinctly controverted on 
mechanical, physical, and geological grounds. 

It appears that in the discussiun on my paper in the Academy 
of Sciences of Paris, in which some of the most eminent mathe- 
maticians and geologists of France took part, not one of ‘them 
adopted Mr. Hopkins’ ne Discovery | of the earth’s solidity.” As 
far as 1 am aware, this ‘discovery ” is not adopted anywhere on 
the continent of Europe, I have studied with as much care und 
attention as I could give to them, the mathematical and hysical 
researches of Mr. Hopkins and Sir William Rapiaerses relative to 
this subject, and for reasons already partly unfolded in this 
journal at vol. v. p..288 and vol, iv, a 182, 1 contirme to firmly 


his communication. Henry ELENNESSY 


Roya College of Science, Dablin 


The Age of the Rocks af Charnwood Forest © 


I see that in Mr. Woodward’s “Geology of England and: 
Wales,” recently published, the rocks of Charnwood Forest, in 
Leicestershire, are (with some hesitation) referred to the“ Laur- 
entian” series, Prof, Ansted and Dr. Holl being quoted as: 
authorities, The reviewer in the recent number of t 1¢ Saturday , 
Review adopts the same opinion ; at the same time it is proper to / 
add that Mr. Woodward states in another place (p. 31) that the ; 
Charnwood Forest rocks “may be of Cambrian age,’ ure that the 
reader is left to take his choice. 

For my part ] confess to being at a loss to understand on what | 
Aaectate these old rocks can be referred to any other than the: 
mbrian period, The evidence in any case is small, but what 

there is points to this conclusion, 

In the first place it ought to be remembered that the age of} 
these rocks was first indicated by Prof. Sedgwick, whose opinion ' 
on such a question should not be disregarded unless on very sub- 
stantial grounds. Sedgwick’s opinion of their age was founded | | 
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almost entirely on lithological grounds, and no one was better 
qualified to recognise the representatives of the Welsh Cam- } 
brians, though rising up isolated amongst much newer formations ,: 
in the heart of England. Prof. Jukes, in his description of the? 
geology of Charnwood Forest, appended to Porter's “ History,” 
adopted the same‘view, in which the officers of the (reological Sure4 
vey, including the present Director-General, who made a personal } 
examination of the forest rocks, concurred, (see ** Geology of the: 
Leicestershire Coal Field,” Mem. Geol. Survey, 1860). I am 
not aware that they bave changed their views owing to what 
has been since written on the subject. 
As regards the determination of the age of these rocks, if it is: 
impossible to prove them to be of Cambrian age, there are very: 
good grounds for concluding they are not of ‘* Laurentian ” age, 
assuming that term to refer to the fundamental gneiss of the north-: A 
west Highlands and Isles of Scotland. These rocks consist, 
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according to the description of Murchison, of coarsely crystalline 
gneiss, full of granite veins. They are everywhere iutensely meta- 
morphosed. Now, this is far from being the case with the; 
Charnwood Forest rocks. Gencrally they are no more meta: 
moyphosed than are the Cambrian beds of the Longmynd, or; 
of Lianberis. True ‘‘ gneiss” is very exceptional, and meta- 
morphic action is quite local, and is chiefly confined to ones 
district. Any argument, therefore, drawn from lithological re. % 
semblance to the rocks of the typical district entirely fails ; and ‘i 
I cannot admit that the occurrence of rocks (syenite, &c. ) resem: | 
bling those of the Malvern Hills, is of any force in this question, ¢ 
as it is very far from having been proved that the Malvern Rocks % : 
are of Lanrentian age. i 
As regards evidence founded on organic remains, it is of they 
most meagre kind, but whatever the obscure markings on the 
slates of C arnwood may really be, they are certainly not those} 
of eozoon, From whatever side, therefore, the question is viewed, 
there appears to be no good ground for departing from the view 
regarding the age of these rocks originally adopted by Sedgwick. 4 
Epwarp Hutt j 
fy 
Geological Survey Office, Dublin, November 3 ¢ 








Mind and Matter 


Mr. Srapinc in his critique on Maudsley’s “ Physiolo ogy of 
Mind” (NATURE, vol. xiv. p. 541), while admitting that thes 
dependence of mpaioe coe on nervous organisation, seemed " 
by the science of nerve physiology, “‘to be fairly estalliched, as 
stated that the difficulty of conceiving Aow consciousness stood 
related to the Longa organism, was a difficulty which had not 

et been overcom 
Might not this problem be solved somewhat thus :—It ig as. 
easy to predicate subjectivity (or susceptibility to consciousness): 
of one entity called matter, as of another entity called soul or, 
spirit. Itis no caret oa ah oo of matter being sub-! 
than of s eing subjective, 
sag i set dass tom matter in all its forms, and yet 
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_ how it is related fo the entity called matter, is no lesa mysterious 
than how subjectivity may be a property of matter. Energy 
moreover may be divided, Why may not subjectivity? Parcitsd 
exists in isolated as well as in grouped an combine : forms, 
Why may it not be so with subjectivity? , Energy i ts ie 
otential form when opposing forces neutralise each other—tha 
condition of matter we call rest. May not subjectivity exist in a 
potential form when opposite kinds of subjective states tend to 
establish themselves in the same material mass—so constituting 
that condition of matter which we call unconsciousness ? Energy 
is only kinetic or active, that 13, only shows itself in the form 
best realised by vg when one force has of all the others the 
ascendency, or is the expression of their united tendencies. May 
it not be so of subjectivity that it only develops into its active 
and best recognised form when ove kind of subjective state has 
the ascendency, or is the expre-sion of the united subjective 
states? Thus, as energy potential is rest, go subjectivity potential 
ig unconsciousness.. As kinetic energy is motion, so active sub- 
jectivity is consciousness. aes ; 

In this way while all matter is subjective or susceptible of 
consciousness, this subjectivity scems to exist in the potential 
form only in all but organisms possessed of a nervous system. 
In the active nerve fibre the subjectivity of matter appears alone 
to be active or conscious, whole the complex organisation of the 
nervous systems of the high:r animals alone permits of matter 
rising to the powers of mind by harmoniously combining many 
subjective states so as to build them up into perception, under- 
standing, memory, imagivation, reason, invention, and judg- 
ment, Wo. 8S. DUNCAN 

Stafford, November 9 


Meteor 


T OBSERVED from a high point overlooking the Weald, on the 
night of November 6, about the time Mr. Nostro mentions, a 
large meteor fall from a poiut a little below the zenith in the 
northern sky. It burst twice, emitting bluish sparks in doing 
so, once shortly before it disappeared, and the second time on 
its disappearing. Could it have been the same meteor scen 
from different positions ? 

1 could not be positive to a point or two as to ite exact mag- 
netic bearing, but 1 do not thmk I am far wrong in saying it 
fell almost due north from where I observed it, 

Ceci. H, Sp. PERCEVAL 

Pulborough, November 18 
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THE PRESENT STAT&L OF MATHEMATICAL 
SCIENCE 
At the mecting of the Mathematical Society on 
November 9, Prof. H. J. S. Smith gave an ad- 
dress on this subject, in which he excluded all reference 
to applied mathematics. “I shall regard it,” he said, “as 
a fortunate circumstance if my successor when he, in his 
turn, is looking round for a subject for his own presidential 
address, should be attracted by a domain on which I must 
myself decline to enter, but of which he, better perhaps than 
anyone among us, is fitted to give us a clear and compre- 
hensive view.” He professed to offer only fragmentary 
remarks, “hoping that even such fragmentary remarks 
may not be without their use if they serve to remind us 
of the vastness of our science, and yet of its unity ; of its 
unceasing development, rapid at the present time, pro- 
tmising to be still more rapid in the immediate future, and 
yet deriving strength and vitality from roots which strike 
. far back into the past, so that the organic continuity of 
its gigantic growth bas been preserved throughout. In 
_ every Science there isa time and place for general con- 
_ templations, as well as time for minute investigations. 
And it is.a rule of sound philosophy that neither of these 
_ ‘Shall be neglected in its proper season (‘ itaque alter- 
nand# sunt ist contemplationes,’ says Lord Bacon, ‘ct 
vicissim. sumendz ut intellectus reddatur simul penetrans 
et Sapax ne | ; 
Touching upon a ‘charge brought a 
 #ags of the Society that Ts memoirs 
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still continue to show a certain. partiality in favour of one 
or two great branches of mathematical science to the com- 
parative neglect and possible disparagement of others,” it 
a re be rejoined “ with great plausibility that ours is not 
a blamable partiality but a well-grounded preference. 
So great (we might contend) have been the triumphs 
achieved in recent times by that combination of the 
newer algebra with the direct contemplation of space 
which constitutes the modern geomctry—so large has 
been the portion of these triumphs, which is due to the 
genius of afew great English mathematicians—so vast 
and so inviting has been the field thus thrown open to 
research, that we do well to press along towards a country 
which has, we might say, been ‘ prospected’ for us, and 
in which we know beforehand we cannot fail to find 
something that will repay our trouble, rather than adven- 
ture ourselves into regions where, soon after the first step, 
we should have no beaten tracks to guide us to the lucky 
spots, and in which (at the best) the daily earnings of the 
treasure-seeker are but small, and do not always make a 
great show, even after long years of work. Such regions, 
however, there are in the realm of pure mathematics, and it 
cannot be for the interest of science that they should be 
altogether neglected by the risiny generation of English 
mathematicians. I propose, therefore, in the first in- 
stance, to direct your attention to some few of these com- 
paratively neglected spots.” 

The foremost place is assigned, by Prof. Smith, to the 
Theory of Numbers. “ Of all branches of mathematical 
knowledge this is the most remote from all practical 
application, and yet, perhaps more than any other, it has 
kindled an extraordinary enthusiasm in the minds of the 
greatest mathematicians. We have the examples of 
Fermat, of Euler, of Lagrange, Legendre, of Gauss, 
Cauchy, Jacobi, Lejeune Dirichlet, Eisenstein, without 
mentioning the names of others who have passed away, 
and of some who are still living. But, somehow, the 
practical genius of the English mathematician has in 
general given a different direction to his pursuits ; and it 
would sometimes seem as if we measured the importance 
of the subject by what we find of it in our best treatises 
of algebra, or as if we accepted the denunciations of 
Auguste Comte, and regarded the votaries of the higher 
arithmetic as reprobate of positive science, as moving in 
a vicious circle of metaphysical ideas, and as guilty of a 
great crime against humanity in the pursuit of knowledge 
beyond the limits of the useful... . I would rather ask 
you to listen to what 1s recorded of the great master of 
this branch of science.” 

Gauss (we are told by his biographer) held mathe- 
matics to be the queen of the sciences, and arithmetic to 
be the queen of mathematics—“ She sometimes con- 
descends to render services to astronomy and other 
natural sciences (so spoke the great astronomer and 
physicist) ; but under all circumstances the first place is 
her due.” A citation was also made from Jacobi’s Life of 
Gépel: “ Many of those who have natural vocation for 
pure mathematical contemplation find themselves in the 
first instance attracted by the higher parts of the theory 
of numbers.” : 

Three great departments of arithmetic were instanced : 
The arithmetical theory of homogeneous forms (or quan- 
tics)—“ It is a memorable fact that some of the greatest 
conceptions of modern algebra had their origin in con- 
nection with arithmetic, and not with geometry or even 
with the theory of equations.” In the “ Disquisitiones 
Arithmetic” are given for the first time the charac- 
teristic properties of an invariant and a contravariant (for 
ternary quadratic forms). “ But the progress of modern 
algebra and of modern geometry has far outstripped the 
progress of arithmetic; and one great problem which > 
arithmeticians have now before them is to endeavour to 
turn to account for their own science the great results 
which have been obtained in the sister sciences. How 
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difficult this problem may prove is, perhaps, best attested | 
as been made towards its so- : 


of arithmetical theory to 
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Towards the close of the address, Prof. Smith said & 
“I am convinced that nothing so hinders the progress of: 
mathematical science in England as the want of advanced” 
treatises on mathematical subjects. We yield the pal 
to no.European nation for the number and excellence of 
our text-books of the second grade; I mean of . such: 
text-books as are intended to guide the student as far ag: 
the requirements of our University examinations is 
honours ate concerned. But we want works suitable fot. 
the requirements of the student when his examinationé 
are over-——works which will carry him to the frontiers off 
knowled 


in certain directions, which will direct him t@ 
the problems which he ought to select as the objects of 
his own researches, and which will free his mind from thé 
narrow views which he is apt to contract while getting ug: 






by the little advance that 
lution.” As an example,’ the researches of Cayley, 
. Bachmann, and Hermite on the algebraical problem of 
the automorphies of a quadratic form, containing any 
_ number of indeterminates, were alluded to, Omitting 
many other points which were brought out, we can only 
mention the second department of arithmetic, the theory 
of congruences. In connection with this division, Prof. 
Smith also dwelt in detail upon the subject of complex 
‘ numbers. “The last part 
. Which I would wish to direct the attention of some 
wof the younger mathematicians of this country is the 
‘A-determination of the mean values, or the asymptotic 
“values of arithmetical functions. This is a field of 
inquiry which presents enormous difficulties of its own ; 
it 1s certainly one in which the investigator will not 
find himself incommoded or crowded out by the number 
of his fellow-workers. ‘Nemo est fere mathematicorum,’ 
said Euler, in the last century; ‘qui non magnam 
temporis partem inutiliter consumpserit in investigatione 
numerorum frimorum ;’ but I do not think that (as a 
*rule) the mathematicians of the present day have any 
reason to reproach themselves on this score.” The 
speaker then pointed out what had been done in this 
direction since the days of Euler. “Ido not know that 
the great achievements of such men as Tchebychef and 
Riemann can fairly be cited to encourage other and less 
highly gifted inquirers, but at least they may serve to 
show two things—first, that natare has fixed no im- 
penetrable barrier to the further advancement of mathe- 
matical science in this direction ; and secondly, that the 
boundary of ovr present knowledge lies so near us that at 
any rate the inquirer has no very long journey to take 
ore he finds himself in the unknown land. It is this 
peculiarity, perhaps, which gives such perpetual freshness 
to the higher arithmetic. It is one of the oldest branches 
—perhaps the very oldest branch—of human knowledge, 
but yet its tritest truths lie close to some of its most 
abstruse secrets. I do not know that any more striking 
example of this could be furnished than by the theorem 
of M. Tchebychef. To understand his demonstration 
requires only such algebra and arithmetic as are at the 
command of many a schoolboy; and the method itself 
might have been invented by a schoolboy with the genius 
of Pascal or of M. Tchebychef.” 

Passing on to other branches of analysis, Jacobi’s me- 
thod of approximation (‘a natural extension of the 
theory of continued fractions”), Lejeune Dirichlet’s 
researches on complex units and his great generalisation 
of the theory of the Pellian equation, Liouville’s treat- 
ment of irrational quantities, Lambert’s proofs that neither 
gw nor wr? nor ¢ are rational with M, Hermite’s extensions, 

_who, though he has proved that ¢ is a transcendental 
irrational, declines entering on a similar investigation for 
the number 1, but leaves this to others, adding, “ Nul ne 
‘sera plus heureux que moi de leur succés, mais, croyez 
men, il ne laissera pas que de leur en coflter quelques 
efforts ”—-all came in for a notice. 

Another clas° of questions mentioned were those 

which relate to the transcendental or algebraic cha- 

-racter of developments in the form of infinite series, 

products, or continued fractions. The theorem of Eisen- 


. stein and M. Hermite’s recent investigation of it, lately 


communicated to the Society, ‘are amply sufficient to 
” awaken the expectation of great future discoveries in this 
ahmost unexplored field of inquiry.” 


Amongst important objects for mathematicians to set. 


' before them were named the advancement of the integral 


‘calculus (“ confessedly all important in the applications of | 


muthemiatics to physics ”), In this connection the theory 
of differential equations and of singular solutions came in 
for a detailed notice, as also did the subject of elliptic 
functions. 2 ee a 2 





work with a view to passing an examination, or, a littlé! 
later in his life, in preparing others for examination. Cat’ 
we doubt that much of the preference for geometrical re | 
algebraical speculation which we notice among out 
younger mathematicians is due to the admirable work¢: 
of Dr. Salmon ; and can wealso doubt that if other part: 
of mathematical science had been equally fortunate in 
finding an expositor, we should observe a wider interes¢. 
in, and a juster appreciation of, the progress which hag: 
been achieved ? i" 

There are, of course, other works besides those of Prof}; 
Cayley and Dr. Salmon to which I might refer ; there is, 
for example, the work of Boole, on Differential Equay: 
tions; and there are the great historical treatises of Mr, 
Todhunter so suggestive of research, and so full of its 
spirit ; we have also arecent work by the same author: 
on the functions of Laplace, Lamé, and Bessel. But the 
field is not nearly covered ... There are at least three 
treatises which we sadly need, one on definite integrals,; 
one on the theory of functions in the sense in which ape 
phrase is understood by the school of Cauchy and of, 
Riemann, and one (though he should be a bold man: 
who would undertake the task) on the hyperelliptic and} 
Abelian integrals. 

Geometry, and some other subjects, were hardly more: 
than mentioned. | 


‘* Verum heec ipse equidem spatiis exclusus iniquis 
Preetereo, atque aliis post memoranda relinquo.” 


“In these days, when so much is said of original re- 
search, and of the advancement of scientific knowledge, I 
fee] that it is the business of our Society to see that, so far 
as our own country is concerned, mathematical science 
should still be in the vanguard of progress. I should not 
wish to use words which may seem to reach too far, but I 
often find the conviction forced upon me that the increase 
of mathematical knowledge is a necessary condition for 
the advancement of science, and, if so, a no less necessary 
condition for the improvement of mankind, 1 should 
tremble for the intellectual strength of any nation of men 
whose education was not based on a solid foundation of 
mathematical learning, and whose scientific conceptions, 
or in other words, whose notions of the world and of the 
things in it, were not braced and pitt together with a 
strong framework of mathematical reasoning. It is 
something to know what proof is, and what it is not; and 
where can this be better learned than in a science which 
has never had to take one footstep backward, and which 
is the same at all times and in all places... . I shall be 
more than satisfied if anything that may have fallen from 
me may induce any one of us to think more highly than 
he has hitherto done of the first and greatest of the 
sciences, and more hopefully of the part which he himself 
may bear in its advancement.” 

The address, delivered in the author's efiective style 
was frequently applauded by an appreciative group of 
members. On the proposal of Prof. Cayley it was re- 
solved (with the author’s consent) that the address shoyld 
be printed in the Procecdings, _- : 
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THE AUSTRIAN ARCTIC EXPEDITION 


N addition to the points referred to in our article of 

‘last week, there ph nponady others touched on in Lieut. 
Payer's work, which, in view of some of the results of 
our own expedition, it may not be unprofitable to dweil 
upon, Indeed a comparison between the observations 
and deductions of so keen and accomplished an observer 
as’ Payer and those of Capt. Nares's party, when these 
have been fully published, might, we think, lead to a dis- 
tinct advance of our knowledge of the Arctic basin. And 
here we may be allowed to say that when so experienced 
and cautious an Arctic explorer as Payer expresses a 
decided conviction, as we understand he has done, that 
Capt, Nares acted in the only way possible under the cir- 
cumstances, and no expedition could have been better 
conducted, surely it is a strong proof that our expedition 
was essentially successful. 

The translator in his Preliminary Notice refers to the ice- 

riences of the Austrian expedition as compared with 
those of the English expedition, and finds in many points a 
striking similarity between them. We have already referred 
to the tedious journey of the 7eget‘hoff party over the piled- 
up ice after they abandoned the ship, when they were able 
to make only nine miles in two months, suggesting in- 
evitably the now well-known and ever-memorable experi- 
ences of Capt. Markham and his'party. To all appearance 
this retreat of the Austrians was over a part of the same 
field which held the Zege/‘of’ in its grip, and which those 
on board saw in the very process of changing from a level 
floe to mountains of ice, as Payer calls them. It seems 
to be inferred by some that the ice of such enormous 
thickness met with by Markham was the result of the 
freezing of layer on layer through a long succession of 
years, since the last glacial epoch as it has been put— 
only of course a violent figure of speech. This notion 
we believe to be open to question, 

“The thickness which ice acquires in the course of a 
winter,” Payer says, in his instructive chapter on “ The 
Frozen Ocean,” “when its formation is not disturbed, is 
about eight feet. In the Gulf of Boothia, Sir John Ross 
found the greatest thickness about the end of May ; it 
was then 10 feet on the sea and 11 feet on the lakes. 
In his winter harbour in Melville Island Parry met with 
ice 7 or 7} feet thick ; and Wrangel gives the thickness 

a floe on the Siberian coast, which had been formed 
in the course of a winter, at 9} feet. According to the 
observations of Hayes the ice measured 9 feet 2 inches in 
thickness in Port Foulke. He estimates it, however, by 
implication, far higher in Smith’s Sound ; ‘I have never 
seen, he says, ‘an ice-table formed by direct freezing 
which exceeded the depth of eighteen feet.’ The rate at 
which ice is formed decreases as the thickness of the floe 

Increases, and it ceases to be formed as soon as the fice 
becomes a non-conductor of the temperature of the air by 
the increase of its mass, or when the driving of the ice- 
tables one over the other, or the enormous and constantly 
accumulating covering of snow places limits to the pene- 
tration of the cold. While therefore the thickness which 
ice in free formation attains is comparatively small, fields 
af ice from 30 to 4o feet high are met with in the Arctic 
Seas ; but these are the result of the forcing of ice-tables 
one over the other by pressure, and are cesignated by 
the name of ‘old ice,’ which differs from young ice by its 
greater density, and has a still greater affinity with the 
ice of the glacier when it exhibits coloured veins.” 

It seems evident, then, that the palaocrystic ice, like 
the ice in which the Zagetthaf was beset, is not the result 

irect freezing of layer on layer, but to a great extent 
the result of pressure, by which a wide field may be 
broken up, and the. pieces so piled over each other as to 


* © Wow Lands within the Arctic Circle. Narrative of the Discoveries of 


“WE Agutian Ship Tegetthaf in che Veara 1872-1874." By Julius Payer, one 
the, Commanders Of the edition, Ma Mg ora alinercun Tiluatrations. 
Wo vols, (London: Mactnillan and Co., ) Continued trom p 55. 
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form impassable mountains and valleys. How this is 
accomplished may be learned from the imprestive descrip- 
tion of Lieut. Payer :-— ae 

“A dreadfal day was the 13th of October—a Sunday ; 
it was decisive of the fate of the expedition. . . . In the 
morning of that day, as we sat at breakfast, our floe burst 
across Immediately under the ship. Rushing on deck, 
we discovered that we were surrounded and squeezed by 
the ice; the after part of the ship was already nipped and 
pressed, and the rudder, which was the first to encounter 
its assault, shook and groaned; but as its great weight 
did not admit of its being shipped, we were content to 
lash it firmly. We next sprang on the ice, the tossing 
tremulous motion of which literally filled the air wich 
noises as of shrieks and howls, and we quickly got on 
board all the materials which were lying on the floe, and 
bound the fissures of the ice hastily together by ice- 
anchors and cables, fillirg them up with snow, in the 
hope that frost would complete our work, though we felt 
that a single heave might shatter our labours. But, just 
as in the risings of a people, the wave of revolt spreads 
on every side, so now the ice uprose against us. oun- 
tains threateningly reared themselves from out the level 
fields of ice and the low groan which issued from its 
depths grew into a deep rumbling sound, and at last rose 
into a furious howl as of myriads of voices. Noise and 
confusion reigned supreme, and step by step destruction 
drew nigh in the crashing together of the tields of ice. 
Our floe was now crushed, and its blocks piled up into 
mountains, drove hither and thither. Here they towered 
fathoms high above the ship, and forced the protecting 
timbers of massive oak, as if in mockery of their purpose, 
against the hull of the vessel; there masses of ice felt 
down as into an abyss under the ship, to be engulfed in 
the rushing waters, so that the quantity of ice beneath 
the ship was continually increased, and at last it began 
to raise her quite above the level of the sea.” 

It can easily be imagined that were ice which had been 
subjected to such a process to get jammed permanently 
into any position, it would become a formidable barrier to 
all passage over or beyond it. But the question anses— 
Does such mountainous ice never break up? Are these 
areas in the Arctic basin eternally covered with such ice, 
or is there a perpetual movement going on all over the 
Polar region? ‘That the palzocrystic ice is not a fixture 
in the position in which our expedition found it we 
endeavoured to show in a previous article; if the 
observations of Hall and his party are to be trusted, 
and we believe they are perfectly reliable, the southern 
latitude of the formidable barrier must change con- 
siderably, That there is an open Polar Sea we do 
not think there is the least ground for believing. So far 
as we have seen, its only serious advocate is Dr, Hayes, 
one of its surviving “ discoverers,” and it is not to be at | 
all wondered at that he should cling fondly to his pet 
theory. It is to be regretted that he did not wait for 
Capt. Nares’s report, ere he rushed to an attack of the 
conduct and results of the English expedition ; he might 
then have spoken more coolly and courteously. At Cape 
Fligely Lieut, Payer came upon a large stretch of open 
water which one less well-informed and with less of a 
scientific training might at once have eagerly taken for 
the border of an “ open Polar Sea.” Not so Lieut. Payer, 
who has no faith in such a dream; he took his open water 
for what it undoubtedly was seen to be on careful inspec- 
tion, a polynia, or water-hole. Here is his opinion on the 
question. After referring to the experiences of previous 
explorers he says :-—~ 

“Those propitious ice-years amount, therefore, to no- 
thing more than a greater recession of the outer ice-barrier 
trifling when compared with the mighty whole—or to an 
increased navigability of certain coast waters, or to a-local 
Joosening of the inner polar ice-net. In reality the whole 
Arctic Sea, with its countless ice-fields and floes, and its. 
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web of fine interlacing water-ways, is nothing but a net. gained in three expeditions I consider Mat the states of the 
constantly in motion from local, terrestrial, or cosmical | tce Setween 82° and go° NG: will not ‘essentially aifer 
causes. All the changes and phenomena of this mighty | /rom those which have been observed south of latitude 82° 
network lead us to infer the existence of frozen seas up to | / tncline rather to the belief that they will be Sound worse 


7 A 


the Pole itself; and according to my own experience | i#stedd of better” 
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This is almost prophetic of the results obtained by the | Hall saw only water and easily penetrable ice where our 
English expedition, and is one more proof of the accu- | sailors were baffled by the impenetrable ancient ice. 
racy of their observations, Still that there are one or | This simply shows that there is a constant shifting of the 
moré bodies of open water in the polar basin, bodies | southern ice border, but that its position and that of what- 
which are never permanently frozen over seems evident | ever open water exists within the basin itself will ever be 
from even the comparatively little information we have. | so favourable as to enable a ship to navigate to the Pole 

is to us quite incredible. That the polar ice, like all other 
phenomena, is subject to some laws in its movements, we 
must believe ; what these are we as yet know not, but that 
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The View from Cape Tyrol. Collinson Fiord—Wiener Neustadt liland 
they have some connection with the sun-spot period, is 


| | most likely. These and other points can only be satis: 
Icebergs at the Baso of the Middendorf Glacier. | factotily settled by an international ring of Arctic obser. 
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The ice seems to be in almost constant motion within the | vatories, : : ne aie, Bea 
basin except in the immediate vicinity of coasts, and in| As tothe feture of the polar question, pale Sbepabd 
order that this may happen there must be open spaces | that the days of large expeditions are past, or t age | 
somewhere, The southern edge of the Novaya Zemlya | we are able'to devise some adrial method of reaching or 
ive varied in tha vaars 1871-2-4 by about 100 miles, and crossing “the polar BIRCH, we ought te. content Ours ves 
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nwith completing our knowledge of .what hag been. dis | 30717 inches on the 13th. The great deviation in the. 


‘covered, and carrying on observations on the plan pro- | course of the ice-drift, which extended from November 
posed by Lieut, Weyprecht... Still that there will be|9, 1872, to February 2, 1873, began with this rise 
attempts to penetrate farther northwards we think is very of the barometer, shift of the wind, and fall of the 
likely ; and should any other nation surpass the latitude | temperature at Archangel. Again, during January, 1873, 
attained by Markham’s party, or even find the secret of | the mean height of the barometer was 30'027 inches 


the pole jtself,the English nation will not grudge it the | at 
honour. ‘Ballooning has, since the return | oa ys 


of our expedition, been feequently advo- by bes oe% iin he 


cated as a means of polar exploration, 
and it may be interesting to menuon that 
more than twenty years ago Parry used 
b lloons: as a spi of oe mes- 
saves while his ship was frozen up. | 
ihe cngteorological observations of the | 
Austrian expedition are likely to be of — Ts 
the greatest value when fully published, , a. 
Some data are given in the appendix,and ee eae ue 
a few extracts in the text from Admiral .. 0 0. © | 
von Wiillerstorf-Urbair’s analysis of them. 

The observations made use of by Ad- 
miral v. Wiillerstorf-Urbair are those of 
the winds, including both direction and 
force, and such of the astronomical obset- 
vations as served to fix the positions of 
the ship while it drifted in the ice from 
Novaya Zemlya to Franz Josef Land. 
The results were published in two charts 
in Petermann’s Aitthet/ungen in 1875, 
which show the positions of the ship from 
ee 24, 1872, to November 1, 1873, Parhelia on the Coast of Novaya Zemlya. 
and the mean direction of the wind at the 
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same times, They are deeply interesting from the light | of the White Sea; 29°838 inches at Vardé and 29°770 
they seem to cast on the air and sea currents over this} inches at Alten, both in the extreme north of Norway ; 
portion of the Arctic Sea, Speaking generally, during | 29°229 inches at Thorshavn, Faré; and 29°131 inches at 
the first half of the course, or from October to the | Stykkisholm, Iceland. In connection with the remark- 
beginning of February, westerly and southerly winds pre- | ably disturbed state of the atmosphere in this arctic and 


vailed and, during the latter half 
easterly and northerly winds; these 
winds being, it may be remarked, in 
accordance with the mean distrbu- 
tion of atmospheric pressure for the 
different regions and months respec- 
tively. The ice-drift followed ap- 
proximately a similar course, subject 
apparently, however, to deflections 
which may be supposed to be due to 
the coasts of Novaya Zemlya and 
oe osef Land, and to powerful 
ice-drifis from the Kara Sea and from 
the sea to eastward of Franz-Josef 
Land. From the investigation so 
fax ag carried out, it is concluded 
that in the sea lying between Novaya 
Zemlya and Franz-Josef Land the 
existence of a sea-current is probable, 
the prevailing winds being also in 
accordance with this supposition, and 
that a great expanse of sea to the #@ ic 
north ant north-east. of Novaya ~"* ht 
demiya is.also probabie, ee pi 
We Jowk forward with much inte- Ezeous 
rest to the publication of the detailed =~” 
account of the meteorological work of 
this expedition for the elucidation of 
beveral questions, such as the remark- Ice Pressure in the Polar Night. 

able changes in the course of the ice- 

drift in the end of 1872 and beginning of 1873, viewedin con- | sub-arctic region, as indicated by these figures, it is to be 
nection with the weather of Northern Europe at the time, | remarked that it was just during this time that the most 
Thus, at Archangel the barometer rose on November 4 to | remarkable deviation from the general course of the ice- 
32476 ‘inches, fell on.the 8th to 29°118 inches, and on the | drift took place. On January 2 the course suddenly 
‘allowing day the: temperature. rose to 33°8 ; immediately | changed from a north-north-westerly direction, to @ 
after this the wind shifted from'S.W. to N.E., temperature | direction almost due east, which was steadily maintained 
lel to -~ 13" -on the z1th, and the barometer rose fo untill February 2, when it again suddenly changed 
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to a north-north-westerly direction, the ship having : 


drifted between these dates from 66° 50’ to 73° 20° long. 
‘No more powerful argument, we think, could be ad- 
duced than these facts for the establishment of a series 


of Arctic observatories ; the influence of the changing 


Arctic conditions on the climate of Europe is unmistak- 
able, and a knowledge of what these conditions ia and 
what laws they are subject to, would undoubtedly be of 
great practical value, | 

‘The chapter on the asrora is very interesting ; it con- 
tains. the valuatle observations by Lieut. Weyprecht, 
which we published in Natures, vol. xi., p. 368. Con- 
trary to the experience of our own expedition and others 
in high latitudes on the American side, the auroras seen 
by the Zegettheff were remarkably brilliant. No sound 
of any kind was observed to accompany the phenomenon. 

Lieut. Payer’s work, though professing to be only a 
popular narrative of the expedition, contains, it will be 
seen, much of great scientific interest, and we repeat that 
in the discussion of the results of our own expedition, 
ier observations and conclusions will be found of real 
value. 





OUR INSECT FOES 

*T HE receipt of the eighth Annual Report on the 
noxious, beneficial, and other insects of the State of 
Missouri, and the conferences on insect destruction in 
connection with the Paris Insect Exhibition recently held, 
bring again prominently forward the question—what are 
we to do to cope with our insect foes? Mr. Riley, the 
State entomologist for Missouri, in his report, gives 
account of five noxious insects—the Colorado Potato- 
beetle (Doryphora 10-lineata, Say), the Canker Worms 
(Paleacrita vernata) and (Antsopleryx pometaria), the 
erus Paleacrita being a new one; the Army Worm 
CLeucania untpuncta, Han.), the Rocky Mountain Locust 
(Caloptenus spretus, Tho.), and the Grape Phylloxera. In 
each case an account is given of the estimated amount of 
damage done, and the proposed methods for attacking 
the enemy, as well as the life history, so far as is known, 
of the insect itself. While the damage by Colorado 
Beetle during 1875 was less than usual, owing to the 
excessive wet drowning the broods, and the Army Worm 
did comparatively little damage, the devastation caused 
by the locust was unusually heavy. Mr. Riley gives 

separately the accounts of different counties of the State. 
One or two quotations will serve to indicate the gravity 
.of the question, what is the remedy to be adopted? For 
example, in the account of Jacksen County—* All kinds 
of growing crops disappeared before the black dead line 
of their advance. ... With all the crops of wheat, rye, 
oats; flax, clover, corn, gardens, and pastures consumed 
in. defiance of every human effort to stay the general 
devastation, the fields being as bare as the public roads, 
the outlook was gloomy beyond description. Many gave 
wp in despair and left the county.” So great was the 
destitution that relief meetings were held, the story of 
suffering being that many were reduced to a scanty 
supply of bread, *Take again Buchanan County (written 
June 7): “ The crops are all destroyed now, together with 
‘sneadows and pastures.” Again, Bates County: “all our 
crops and pastures eaten off until they are as bare as in 
mid-winter,’ St. Clair County : “The terrible sights of 
the cruel war are now being outdone by the cruellest 
of sights—-starvation.” And so on with a large proportion 
of the counties, Some counties were so fortunate as 
to escape with smali damage. The total loss to the 
State for the year is set down at $15,000,000, A day of 
supplication to'‘Aimighty God, with tasting, was ordered 
on June 4 ‘by the Governor, Mr. ‘Riley, however, 
repudiates the idea that this calamity was a divine 
visitation, and quotes from a he made in the pre- 


vious May, in whtich he said, “When I suggested ‘Lest | 


winter thet a lew should be passed offering a. bounty for 
the eggs, the idea was ridiculed, but: the people ase ace 
ise such a course would have been, A few thousand 
dollars appropriated by the legislature for the purpose. 
would have been the means of averting the present injury” 
(p. 93). The accounts given from some States describe 

air as thick with locusts on the wing, so that darkness 
as of vig al was produced. We fortunately in England 
do not suffer from the locust, but we may learn a lesson 
as'to what is the course considered necessary for coping 
with insect ravages, Nothing short of an Act of Congress 
to enforce the action to be taken seems to be regarded as 
of any real use. Although districts have previously suf- 
fered to the verge of starvation, we find Mr. Riley saying 
(p. 32) “Tt is very evident that if anything can be doni- 
at all in averting this evil, it must be done by national 
means. The advantage of having the matter properly 
investigated by the national government has been repeat- 
edly urged by many prominent persons in the west best 
competent to judge.” Societies have recently passed 
resolutions, the resolutions have led to a memorial, and 
the memorial to the introduction of two bills into Con- 
gress, The one proposed the appointment of a commis- 
sion of three by the Commissioner of Agriculture, who 
are to report on the best means of preventing incursions 
of the locusts. The other proposed that the Secretary of 
the Interior shall appoint a board of three entomologists 
on the nomination of the National Academy of Sciences. 
They were to report on noxious insects generally, and 
‘““as soon, also, as the information gathered shall enable 
them, the commissioners shall compile practical instruc- 
tions for the suppression of the different insects referred 
to.” The amendments to both these bills were finally 
adopted in this form :—“ That it shall be the duty of the 
Commissioner of Agriculture to investigate and gather 
information relative to those insects, &c.... and to make 
public from time to time such information and practical 
instructions for the suppression of the different insects,” 
This, Mr. Riley remarks, is what people outside the 
senate were in the habit of supposing to be his duty. 
The chief practical suggestion Mr. Riley has to make is 
that State aid should be given for bounties of so many 
cents a bushel for the young insects while hatching. It 
will be some time, however, before we shall know what the 
Commissioner of Agriculture proposes to have done, Dr. 
Leconte, in his address before the American Association 
for the Advancement of Science at Detroit last year, 
urged the need for a law to compel farmers to destroy 
insects on their lands at a particular time. 

Let us now turn to what has been done in France. 
We have already in a note, a few weeks ago, mentioned 
the way in which it is sought, through the elementary 
schools, to spread a knowledge of practical entomology. 
It remains now to refer to the attempts at legisla ri 
As far back as 1732 a law was passed ordering farmers 
and landowners to destroy the caterpillars on their lands 
under a penalty of fifty livres. This 1732 law was 
renewed by prescriptions in 1777 and 1787. During the 
revolution, fines were abolished and rewards for destruc- 
tion were substituted. It was found this plan was of no 

actical use. In 1796 the law known as that of 26 

entose, an, iv. was passed. It enacted that the destruc- 
tion of caterpilliars should be effected by the owners or 
tenants of land, and that if they neglected to do it the 
adjoints were to have it down and recover the expense 
from the neghgent owner or tenant. The public lands 
were to be done at public cost, and the Commtssazres dx 
Derectotre Extentif were to visit the districts to see that 
all been carried out. The penalty fixed was not less 
than three nor more pag aba ot oad in — : 
repaying the expenses incurred by the ¢mployment. 
workmen, ‘This law, Rory in 1796, is still a ote 
France, though practically it ie not put in force. ine 
sol coisas ware found to hesitate in the performance 
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of the duties laid down for them, these even who were 
disposed to carry them out saw how useless it was for one 
district to be cleared while adjoining districts remained 
as practically breeding grounds for the pests. That a 
workable law is wanted has been shown by the at. 
tempts in 1839, 1849, 1851, and 1872, to introduce a bill 
that shall repeal the old law and substitute one that 
could be worked. The first two attempts fell through 
in ‘consequence of dissolutions, the coup d'état interfered 
with that of 1851, but the proposal of 1872 was considered 
in March, 1873, passed. first reading December, 1874, a 
second on January 5, 1875; while the amendments were 
under discussion, however, M. Ducuing, the proposer, died. 
Last May a proje? au lot, based on M. Ducuing’s proposal, 
and somewhat modified in accordance with the discussion 
on the amendments, was introduced by MM. de la 
Sicotitre, Grivart, and the Comte de Bouillé. They pro- 
pose the law to apply to all harmful insects, the duty of 
destruction being imposed on the landowners and tenants. 
The time of the year to be selected for the destruction is to 
be made known by the prefect who will have scientific 
advice; the maijres and commissionaircs are to see 
that the law is carried out; in cases of neglect they are 
“to have the work done, and recover the cost from those 
who should have done it. Special provisions are made 
for public lands, lands bordering on roads and railways. 
The fines are to range from to to 25 francs for a first 
offence. The articles that refer to the protection of birds 
that eat insects are not applicable to the wants of England 
as we already have legislation on that subject. But for 
ears the want of some definite action to cope with “ our 
insect foes” has been over and over again the subject of 
articles, speeches, and letters to the public press. The 
experience of France and America is that farmers must 
be compelled to look to their own interests. The depart- 
ment of practical entomology under the direction of the 
Committee of Council on Education is designed to give 
information regarding England’s insect pests, but the 
question remains— How is the knowledge to be applied for 
the practical good of the country ? 
In connection witn this important subject, the following 
extract from a Memorandum of the Canadian Minister of 
Agriculture, in reference to a despatch of the Secretary 
oe State for the Colonies, on the subject of the Colorado 
Beetle is interesting :—- 
' The remedies which necessity has taught on this side 
‘ of the Atlantic are such as to require for their application 
' the joint effort of the community at large, kept alive to 
its interests and duties by the authorities, and men of 
: devotedness to the common welfare. ‘These remedies are 
' (1) Searching for and crushing every potato-beetle where- 
: ever found; (2) Frequent visits to the potato-fields, and 
» searching for the eggs deposited on the under-side of the 
‘ Jeaves of the potato-vine; and (3) Watching for the 
presence of the larvze on the buds and on the leaves of 
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; the plant, in order to destroy them by means of Paris 
« green, the only substance yet discovered to be effectually 
y operative on a large scale for the destruction of the insect 
i, in its larva state, By these means, and by these means 
f. only, the invaded American States, and the Western part 
* Of Canada, have been able to secure potsto-crops in a 
measure Commensurate with the care and energy bestowed, 
* and by similar means only can the invasion be retarded 
y amd lessened in'its effects, No measure has been taken 
¢ in Canada, for reasons given, to prevent the falling or 
i creeping of individual ingects on board ships loading in 
My Dominion seaports. There is, however, almost a certainty 
w that the environs of Montreal will be invaded next year, 
¢, and with that prospect in view, general orders may be 
: given to public officers and employés of the ports to look 
», for and destroy any beetles which might be observed on 
ngthe wharves, on sheds, on packages of goods to be em- 
| barked ‘or on board ships. A general appeal might also 
mebe Yaiide'to all persons ‘having to deal with the shipping 
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for assistance in the execution of such preventive mea-_ 
sures, The undersigned respectfully recommends the 
adoption of such. precautions, beyond which he does not . 
see that there is anything within the power of the Cana- 
dian Government to do.” 








CARL FELINEK 


R. CARL JELINEK was born at Briinn, in Mora- 
via. on October 23, 1822. He entered the Uni- 
versity of Vienna in 1839 as a student of Jaw, but soon 
thereafter his attention was turned more exclusively to 
the mathematical and physical sciences. In 1843 he 
assisted in the work of the Vienna Observatory, and in 
1847 was appointed assistant in the observatory of Prague. 
It was while assisting in the work of the Vienna Obser- 
vatory, then under the direction of Kreil, that his interest 
in exact observations in the fields of meteorology and 
magnetism was awakened—an interest deep and strong, 
which soon merged in a life-sacrifice to the furtherance of 
these sciences. 

It is not necessary here to dwell upon his connection 
with the events of 1848 further than to say that the high 
moral qualities for which he was in after life so remark- 
able were even then conspicuous, and that the knowledge 
he then acquired of men and affairs was an invaluable 
training for the successful discharge of the duties of the 
public offices he afterwards filled. 

His first in:portant contribution to science was a paper 
published in 1850 on the construction of self-registering 
meteorological instruments, an important department of 
practical science to which he continued to make contri- 
butions down to the last. Indeed the last published 
number of the Yournal of the Austrian Meteorological 
Society opens with the last of a series of articles by him 
on this subject. He was appointed in 1852 Professor of 
the higher mathematics in the Polytechnic School at 
Prague. Eleven years afterwards, or in 1863, he returned 
to Vienna as successor to Kreil, the first director of the 
Central Institute for Meteorology and Magnetism at 
Vienna. In this new sphere his remarkable powers of 
administration and organisation had full.scope. The 
influence of this calm, eager, untiring, and clear-sighted 
worker and administrator was immediately felt, A new 
spirit was infused into the machinery of the institute, its 
resources were increased, connections were formed on all 
sides with the similar institutes and societies of other 
countries, and its annual publications were enlarged and 
improved ; and in the course of time not the least im- 
portant change was effected by the erection of new build- 
ings for the Meteorological Institute on the Hohe Warte 
—an open commanding position oan the outskirts of 
Vienna—thoroughly equipped with all the instruments 
required for meteorological and magnetical observation 
of the most improved construction, and placed in positions 
which indicate a clear perception of the problems to be 
investigated and the methods by which the observational 
data for their solution might be obtained. 

On June 14, 1864, he was elected*a corresponding, 
and on August 3, 1866, a full member of the Imperial 
Academy of Sciences at Vienna. In 1864 he became a 
member of the Unterrichtsrath, and from 1870 to 1873 
acted as secretary of the High Schools for technology 
and the schools for industry and commerce, and brought 
to bear on the discharge of these duties the matured 
results of science, a strong will, and an eagerness and 
activity that never flagged, which were productive of the 


best results to the interests of the department he served. 


His public services were recognised when he retired from 
the education department in 4873, by having conferred 
on him the title and rank of Hofrath and the distinction 
of Knight of the order of the Iron Crown. | 

It is, however, in meteorology that he appears 8s an 
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original investigator endowed with an extraordinary capa- 

city for wark, In these respects meteorology is perhaps 
the sternest of the sciences in exacting from those of its 
votaries who make any permanent contribution to its 
literature not only keen scientific insight, but also courage 
to encounter for years, if need be, the constant drudgery 
of calculations before the end sought can be attained. 

That Dr. Jelinek published scarcely any important work 
on meteorology from 1850 to 1865 need excite no surprise 
ii we keep in view the great and important works on 
Austrian meteorology which appeared in quick succession 
from his pen between the years 1865 and 1870. The 
papers here referred to, about ten in number, several being 
really voluminous productions, are all of them rich in 
well-digested tabular matter, which, in relation to the 
$ubjects discussed, is of the most satisfying character. 
The paper on the five-day mean temperatures at Austrian 
Stations from 1848 to 1863 contains 130 closely-printed 

uarto pages of tables, Among the subjects discussed in 
these papers are the mean annual and monthly distribu- 
tion of es eee pressure and thunderstorms, and the 
annual, monthly, five-day, daily, and hourly distribution 
of temperature over the Austrian Empire ; the tempera- 
ture of Vienna for the ninety years from 1775 to 1864 
thus supplying data calculated to throw light on not a 
few cosmical questions ; the cold weather which occurs 
in May, and the storms of November and December, 
1866. An important result of this work is that over the 
whole of Austria a closely approximate statement can be 

iven as to how far the temperature as observed at any 
hour of any day of the year is above or below the average, 
in addition to the above, he wrote his admirable and 
well-known “ Anleitung zu Meteorologischer Beobach- 
tungen,” which has already in the present year reached 
its third edition, and in 1866 established and edited, 
jointly with Dr. Hann, the Fournal of the Austrian 
Meteorological Society, which is published fortnightly, 
and which, from its liberal and catholic spirit, and the 
position im science it has attained, stands alone among 
meteorological publications. In 1865 he succeeded in 
introducing telegraphic weather reports in Austria. Dr. 
Jelinek was also Secretary of the Meteorological Society 
of Austria, and the important services he rendered in 
connection with the Meteorological Congresses at Leipsig 
and Vienna are well known. 

Thus the Austrian Meteorological Institute, under Dr. 
Jelinek’s management, has not merely made observations 
and published results, but it has also discharged the 
functions of a discussing body of a high order. The 
domain of meteorology in which Dr, Jelinek takes the 
highest position is that which is concerned with the dis- 
cussion of averages, taking the term in its widest signifi- 
eance. It is here where his scientific insight appears to 
the best advantage. We may refer in illustration to the 
judicious use he makes of the method of differentiation in 
the discussion of such problems as the normal atmo- 
spheric pressure in Austria during the months of the 
year. He does not commit the mistake of taking different 
terms of years for different places, according as observa- 
tions at each plate were available, but by the application 
of the saethod of differentiation be practically takes the 
‘game terms of months and years for all places. In all 
‘his writings there is evinced the greatest care to avoid 
giving expression to any view or speculation unless he 
had taken the trouble of collecting together all available 
information that lay in his power bearing on the point in 

ed a * 

He died, after a lingering illness, on October 19, being 
thus prematurely cut off at the comparatively early age of 
**"“gut—~a man of singularly noble and spotless cha- 
rauicd, evet on the alert, if we may use the expression, to 
discover and recognise real work wherever it appeared, 
and ever ready-to offer his help to workers in science, 
even though he could do so only atthe expense of much 
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personal trouble and fatigue. His beneficence was cha- 
racteristic of the man, being absolutely without ostenta- 
tian, and his kindly acts were performed ag if his left 
hand knew not what his right was * * - 


QUR ASTRONOMICAL COLUMN 


DISTANCES OF THE STARS.—We shall here endeavour 
to present at one view the most reliable results of investigations 
relating to stellar parallax up to the present time, In making 
the selection parallaxes less than a tenth of a second of arc are ' 
omitted except in the case of the pole-star, for which independent 
researches have given values closely approximating to this amount. 
In estimating the “ light-years,” we adopt Struve’s determination 
of the time occupied by light in traversing the mean distance of 
the earth from the sun, viz., 8m. 17°78s. (According to Leverrier’s 
last value for the solar parallax, and Clarke’s diameter of the 
earth’s equator, this would assign for the velocity of light, 185, 360 
miles per second, at which rate of travelling it would arrive at 
the planet Neptune in 4h. 10om., or the breadth of the planetary 
spaces as at present known would be traversed iu less than 8§ ° 
hours.) By ‘‘ light-years” is of course to be understood the 
interval which light would require to pass from the star to the 
earth at the distances respectively assigned, 

The authorities are, for a Centauri, Henderson’s value as cor- 
rected by Peters, and that of Moesta, the mean; for 61 Cygni, 
Auwer’s mean of his own result and that of Otto Struve ; Lalande 
21185, Winnecke; 8 Centauri, Sir Thomas Maclear; « Cassiopex, 
Otto Struve ; Groombridge 34, Auwers ; Capella, Otto Struve ; 
Lalande 21258, Kriiger; Oeltzen 17415, Kriiger; « Draconis, 
Biiinnow ; Sirius, Gylden from Maclear’s observations at the 
Cape of Good Hope ; « Lyre, Briinnow’s mean ; 70 Ophiuchi, 

3 ™ Cassiopex, Otto Struve ; Procyon, Auwers ; Groom- 
bridge 1830, a mean of results of Briinnow, Schiiiter, Wichmann, 
and Otto Struve; and for Polaris, Peters. 


Name of Star Annutl Distance in Light. 

and Magnitude, Parallax. Solar Distances. years, 
a Centauri (1 and 4) 0'928 222, 300 3°5 
61 Cygni (54 and 6) 0°553 3731300 5°9 
Lalande 21185 (74) O'SOI 411,700 6"8 
B Centauri (1) eg 0°470 439,100 6'9 
a Cassiopes: (54)... ... 0°342 603, 100 95 
Groombridge 34 (84)... 0°307 671,900 10°6 
Capella (1)... 0... 2 «© 0°308 676, 300 10°7 
Lalande 21258 (84 O'271 761,400 12'0 
Oeltzen 17415 (84) 0'247 $35, 100 
ao Draconis (5)... 0'246 838, §00 1372 
Sirius (1) Ge ask age. ORTOG 1,069, 0C0 16°9 
e Lyra (1)... we ae | OTBO 1,146,000 18°0 
7o Ophinchi (44)... ... 07162 1,273,000 20° 
m Catsiopece (44 and 7) O'154 1,339,000 21*2 
Procyon (¥) ... 0... a. = O° 23 1,677,000 26‘5 
Groombridge 1830 (64) ors 1,748,000 276 
Polaris (2) we wee OOD 2,207,000 35°7 


In the third column is given the distance of the star from the | 
earth, in mean distances of the earth from the sun, as is usual ; 
it will be seen how greatly the alteration, even of a single unit in 
the last decimal place of the annual parallax in the preceding 
column, affects these numbers. ! : 

So far as our present knowledge extends, light, travelling at 
upwards of 185,000 miles per second requires 34 years to pacs 
from the nearest fixed starr to the earth, and it does not reach 19 
from our well-known northern polar star in. less than thirty-five | 
years. , | | 

THe ToTAL SoLar Eciivsus of 1239, JUNE 3, AND 1241, 
OcroneR '6,—~Prof, Celoria has published an important memoir 
on these eclipses, inthe Transactions of the Royal Institute of 
Sciences at Milan, vol. xifi, He refers to.a note” 

xii, p. 167, in which, when remarking. on his first compy: 


Nor. 23, 1876] 
rd ” ia 
«tation of the eclipse of 1239, it was suggested that this pheno-' 
menon might deserve further examination in: connection with 
tthe eclipse of 1241, which had been already calculated by 
Hansen. The present memoir contains very careful and com- 
: plete discussion of the two eclipses, employing Leverrier’s tables 
“for the sun, and Hansen's lunar tables, except that the last 
} values for the terms involving the square of the time, given by 
& Hansen in “Darlegung der theoretischen Berechnung der in 
j den Mondtafeln angewandten Stérungen,” Part 2, are substituted 
{ for the values adopted in the tables. The position of the belt 
,, of totality in the eclipse of 1241, in its passage across Germany, 
> ig very well defined by the statements of contemporary writers, 
* taken chiefly from the great work of Pertz, “ Monumenta Ger- 
( manise Historica ;” Prof. Schiaparelli had been similarly success- 
| fal in laying down the actual track of totality across Italy in the 
‘ eclipse of 1239, from the Records in Muratori’s collection of 
‘ Itadan writers. In both cases totality is assumed to have taken 
place, when there is distinct mention of stars having appeared, 
‘which is about the only criterion that has value at these distant 
‘times. We shall probably revert to the subject of Prof. 


| Celorai’s able memutr. 
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NOTES 


ogame 


‘possible on exhibition, of geological specimens, maps, and sece 
tions, in accordance with a previous'y arranged plan. The Inter- 


‘national Exhibition to be held at Paris in 1878 will furnish 
such an occasion, and it, is proposed to invite to that end 
governmental geological surveys, learned societies and private 
individuals throughoutr the world, to send to Paris such collec. 
tions as will make the geological department of that exhibition 
In order to take advantage of the cul- 
lections which may thus be brought together, it is moreove; 
proposed to convoke an International Geological Congress, to 
be held at Paris at some time during the Exhibition of 1878, and 


as complete as possible. 


to make that Congress an occasion for considering many disputed 
problems in geology. In accordance with this plan it is proposed 
that the Geological department of the International Exhibition 
of 1878 shall embrace :—1. Collections of crystalline rocks, both 
crystalline schists and massive or eruptive rocks, including the 
so-called contact-formations and the results of the local alteration 
of uncrystalline sediments by eruptive masses. 2. Collections 
illustrating the fauna and the flora of the Palzozoic and more 
recent periods. 3. Collections of geological maps, and also of 
sections aud models, especially such as serve to illustrate the 
laws of mountain structure. In pursuance of the above plan 
the American Asscciation for the Advancement of Science 
during its annual meeting at Buffalo, appointed a Com- 
mittee to carry out this scheme, to which were added the 
names of Prof. Huxley, Dr. Otto Torell, and Dr. E. H. von 
Baumbhauer. Prof. James Hall was elected chairman, and Dr. T. 
Stecry Hunt, secretary. It was then rewlved to prepare a cir. 
cular to be printed in English, French, and German, and 
distributed to geologists throughout the world, asking their 
co-operation, in this great work of an International Geological 
Exhibition and an Laternational Geological Congress to be held 
at Paris in 1878; the precise date of the Congress to be sub- 
sequently fixed. All those interested in this project are invited 
to communicate with any one of the following members of the 
Committee Prof. T. H. Huxley, London, England ; Dr, Otto 
Torell, Stockholm, Sweden; Dr, E. H. von Baumhauer, Ilar- 
lem, Holland ; Dr, F. Sterry Hunt, Boston, Mass., U.S.A. 


; Ar 4 xecent mecting of the Literary and Philosophical 
Society of Manchester, Prof Osborne Reynolds, in justly 
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MANY geologists who have visited the Philadelphia Exhibition 
‘and seen the geological collections there have been impressed 
with the importance of having as nearly complete a collection as 


regarded as décisive. 
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animadverting on the large type sensation headings in which 
some newspapers announced what, in their perversity or 
ignorance, they called the “failure "of the Arctic expedi- 
tion, showed that in truth the expedition had been one of 
the finest achievements ever accomplished. Looked at boldly, 
it comes to this. Since Hudson’s time, more than 200 years 
ago, Arctic navigators had succeeded in penetrating about 
sixty or seventy miles of the 540 to be passed before the Pole 
could be reached. Whereas Capt. Nares has, in one year, 
carried the British flag some sixty miles nearer, so that nearly one 
half, and this by far the most difficult half, of the entire results of 
ali expeditions since Hudson’s time has been accomplished by 
the last. And this is not all. Capt. Nares seems to have pur- 
sued the journey to its end, at least by that route ; and in coming 
back can say that he did not leave a single uncertainty behind 
him. So far, therefore, from having been a failure, this has 
been the most successful expedition ever sent out. 


Ir is expected that the French Government will ask our Ad- 
miralty to establish an Arctic department in the Exhibition of 
1878, in which all the relics of English Arctic exploration will 
be collected and exhibited, as well as all the Parliamentary 
papers and publications relating to the subject. 


M. CHEVREUL was entertained at dinner the other day at the 
Café Corazza, in the Palais Loyal, by eighty sazvan/s in celebra- 
tion of the fiftieth anniversary of his professorship and membher- 
ship of the Academy of Sciences. M. Chevreul, now the oldest 
member of the Academy of Sciences, is ninety years old, and 
enjoys perfect health and mental vigour, The most notable 
instances of academical longevity have been Tontanelle, one of 
the perpetual secretaries, who dicd in 1742, aged close on 100 
years ; M. Biot, who lived ninety-two years, and preserved to 
the end of his days his mental powers; M. Mathieu, who died 
March 5, 1875, was also a nonogenarian, and the Annuaire du 
Bureau des Longitudes for 1875 was edited by him, He hed 
succeeded in 1817 Messier, an astronomer, who was an Acade- 
mician during more than forty years, so that the same seat had 
only two occupants in a whole century, 


A SERIES of lectures is now being given by eminent men of 
science, explanatory of the instruments in the I.oan Collection of 
Scientific Apparatus at South Kensington. The lectures are 
free, and working men are invited to attend. The lectures at 
present arranged for are as follows :—Saturday, November 25, 
Prof. W. Leith Adams, F.R.S., on “ Extinct Animals,” as re- 
presented by magic lantern slides and specimens in the Joan 
collection, Saturday, December 2, J. S. Gardner on “ The Col- 
lection of Fossil Leaves.” Saturday, December 9, J. Norman 
Lockyer, F.R.S., on ‘'The Spectroscopes in the Collection,” 
Saturday, December 16, Prof. JLuxley, F.R.S., on ‘The Syste. 
matic Teaching of Biology.” The lectures will be delivered in 
the Lecture Theatre of the South Kensington Museum at eight 
o’clock P.M. 


Prop, HuGues read a paper before theCambridge Philo- 
sophical Society last Monday, in which he ciiticised the 
evidence offered to support the vicw that man existed on 
the earth during or before the glacial period. He first re- 
viewed several of the older cases which had been put’ forward, 
and tried to show that the evidence was always incomplete, or 
that its trustworthy character disappeared on closer examinatiou. 
Coming to the two more recent and important instances of human 
remains or implements being found beneath glacial beds or in 
beds older than the glacial, Prof. Hughes gave his opinions from 
personal inspection and acquaintance with the localities. The 
human fibula found under glacial till in Victoria Cave, Settle, 
with Ziephas antiguus, Rhinoceros leplorhinus, &e., had been 
rar Mr, Tiddeman (NaTuRE, vol. xiv. p. 
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506) says, ‘The Settle till is undoubtedly of the age of the ice- 
sheet.” Prof. Hughes said that although the boulder clay 
at the mouth of the cave had got rather underneath 
the brow of the hill, yet from intimate knowledge of the 
physical nature and conditions of the district, which he bad 
himself mapped, he saw no impossibility in the idea of the 
boulder clay having tumbled from the cliff above during the 
process of wearing back, Very often the upper limestone was 
so dissolved gs to form pockets into which the boulder clay was 
let down, and then when an escarpment was disintegrated, he 
could guite conceive how such a pocket was thrown obliquely 
against the mouth of the cave in post-glacial times. This had 
ponded back the water that came into the cave, and necessarily 
produced a stratified deposit, in which the remains in question 
were found. With regard to the evidence brought forward by 
Mr, Skertchley, of the occurrence of palxolithic implements in 
brick earth beneath the chalky boulder-clay at Thetford, near 
Brandon, he had visited the locality, and his opinion was that in 
each case there was a missing link in the proof that the clay 
beneath which the implements were found was identical with 
clay at no great distance which was indubitable boulder-clay. 
In fact, there were many indications of the opposite. Local 
conditions in denudation, solution of chalk, formation of the 
valleys, &c,, were abundantly present to mask the true state of 
things. The proofin this case was certainly not cogent ; and it 
must be cogent to be accepted. 


We are glad to be able to confirm the report which appeared 
in our columns a short time ago that the Goldsmiths’ Company 
had promise:l to contribute 1,000/, to the themical Society’s 
Research Fund. This sum has now been handed over to the 
society and raises the amount of the fund already received to 
3,0§07., a sum which we hope will be still further largely 
increased. 


IN a communication to the St. Petersburg Society of Na- 
turalists, Prof. Fr. Schmidt sketches the Tertiary formations on 
the northern shores of the Pacific as follows :—-The formation 
consists of two stages, The Lower is a continental Miocene 
deposit with coal-seams and numerous plants, the complete de- 
scription of which will soon appear by Dr. Oswald Heer. This 
deposit has a very wide extent, having been found in the middle 
parts of the Amoor basin, on the Sakhalin, in Kamtchatka, Alaska, 
and on Vancouver Island ; and nearly the same rich flora which 
it contains can be traced as far as the Mackenzie River, Green- 
land, and Spitzbergen. Animmense continent between North- 
eastern Asia and North-western America must thus have existed 
at this epoch, and its flora shows the prevalence of a far warmer 
climate than now, probably like that which the nuddle parts ot 
the United States now enjoy. The Upper Tertiary stage is a 
marine Pliocene deposit with numerons remains of molluscs, and 
it was observed on the Sakhalin Island (but wanting at the 
same time on the closely-adjacent Siberian continent), in Kamt- 
chatka, on the Aleutian Islands, in Oregon, U.S., and in Cali. 
fornia, Notwithstanding their varied lithological characteristics, 
these deposits contain a remarkably uniform fauna. The number 
of apecies already described by Prof. Schmidt, on the basis of 
large collections made during the last thirty years, is eighty, out 


of which eighteen have no living representatives, six inhabit only | 


the Polar Sea and the Northern Atlantic, and the remaining 
fifty-six still inbabit the Northern Pacific. Out of the eighteen 
extinct forms six were already found in the Tertiary of Oregon 
and California, and one of them (Nucula crmani, Girard) will 
probably prove to be the same as the V. cobboldiz, Sow., of the 
English Crag, Generally, during the Pliocene epoch, the faunas 
of the northern parts of the Pacific and the Atlantic were far 
more alike than now, and it must be supposed that the connec- 
tion between both-oceans through the Polar Sea was far closer 


than now, a supposition supported alsu by the close likencss of 
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‘some forms inhabiting the Pacific and the Atlantic shores of 
Northern America. Their close likeness, which appears #0 
strange when we learn that they do not now inhabit the Polar 
Sea, is perfectly explained when we find them in a fossil state in 
‘the Pliocene deposits of the far north, as was the cave with the 
Pholas crispata and the Sectunculus pilosus, which were found 
fossil, the former on the Northern Dwina and Jenissei, and the 
second on the Kadink Island. The fossil fauna of the Arctic 
regions thus explains the present distribution of forms, Prof. 
Schmidt expresses the wish that the Pliocene deposits of these 
regions were thoroughly explored as soon as possible. 


AT the meeting of October 21 of the Geological Section of the 
St. Petersburg Society of Naturalists, Prof. Friedrich Schmidt 
made an interesting communication on the Post-Glacial Period 
in Esthonia. Starting from the supposition—which he supports 
in common with Swedish and Finnish geologists~that Esthonia 
was covered during the Glacial period with an ice-sheet which 
concealed it with Scandinavia, Finland, Northern Russie, 
reaching probably the southern slope of the Waldai plateau, Prof. 
Schmidt proved that after the melting of the ice the country was 
covered with numerous immense laxes, The land was then sub- 
merged by the sea, but only to a small extent, as notwithstanding 
many years’ careful researches, formations with marine fossils 
have not been found in E.thonia further than 30 kilometres 
distant from the Gulf of Finland, nor on levels higher than 60 
feet above the sea, They are Post-Gilacial, containing a fauna 
which, with very few exceptions, inhabits now the Baltic. After 
the submergence the land rose to its present height, but this 
elevation was probably accomplished during pre-historic times, 
At least, M. Schmidt states, contrary to the assertions of MM. 
Baer, Hofmann, and others as to the present rising of all the 
islands of the Gulf of Finland, there was not in Esthonia evi- 
dences of the rising of the land during the last four centuries 
which could be accepted as unmistakable. It may be remarked 
that the conclusions of Prof. Schmidt as to the small submer- 
gence of Esthonia, however contradictory of current opinions 
are also supported by the circumstance that marine formations 
were not found in Kastern Sweden above a level of 100~120 feet ; 
and that in Finland the traces of marine clays (mth Cerdtum 
edule and Zellina éalthica) totally disappear at a level hizher 
than 62 feet. These negative evidences have some weight, both 
countries having been well explored along some parts of their 
coasts. 


AT the meeting of the Literary and Philosophical Society of 
Manchester, on October 17, Mr. Baxendell drew attention to the 
paper ‘‘On the Protection of Buildings from Lightning,” read 
by Prof. J. Clerk Maxwell at the late meeting of the British 
Association at Glasyow, and stated that the system of protection 
recommended by the professor, and which he appears to have 
regarded as new, was sugyested, and its aduption strongly advo- 
cated, nearly forty years ago by the late Mr, Sturgeon, whose 
many valuable contributions to electrical and magnetical science- 
seem to have been strangely overlooked by recent investigators 
and writers. The paper in which the system was first described 
was read before the London Electrical Society on March 7, 1838, 
and an abstract of it was published in the second volume of the 
« Annals of Electricity.” There is, however, one important differ: 
ence between the two systems. Mr, Sturgeon considered it neces- 
sary that the copper sheathing or covering of a protected room 
or powder magacine should be well connected with the ground ; 
but Prof. Maxwell is reported to have stated that ‘“‘ there would 
be no need of any earth connection. They might even place 4 
layat of asphalte between the copper floor and the ground, so 1s 
to insulate the building.” It ig obvious, however, Mr, Baxen- 
dell states, that if the magazine were struck by lightning, a dis- 
ruptive discharge through the layer of asphalte would in all 
probability take place, which might rupture the copper whéath- 





dap narnerippeiiennanenneient am enarg 
ing, and thus ignite the contents of the magazine 5 but by the 
adaption of Mr. Sturgeon’s plan an accident of this kind could 
not occur, | 
Ter Majesty has commanded that instructions be given to the 
Master of the Mint to prepare a die and cast a sufficient number 
of medals commemorative of the. Arctic Expedition. These are 
to be distributed amongst the officers and crews of the Alert, 
the Discovery, and the Pandora. ‘The Lord Mayor, Sir Thomas 
White, is to give a dinner to.the crews of the Ader? and Discovery 
at the Mansion House, on the evening of December 5. The 
Lord Mayor intends 1o imvite the officers of the expedition to a 
banquet « few days later, probably December 8. The imhabitants 
of Portsmouth intend to entertain the crews of the Alert, Dis- 
covery, and Pandora at a dinner on the 3oth inst. 


Mr. R. J. Friswerz has resigned the honorary secretaryship 
of the Photographic Society. 

THE Ethnographical Museum of Berlin has lately received 
several valuable additions, viz., the objects acquired by Dr. Lenz 
during the German-African Expedition. They represent tribes 
from the West Coast of Africa hitherto little known, and consist of 
various wooden weapons, domestic implements and musical instru- 
ments, Very shortly the excellent collections of the celebrated 
African traveller, Dr. Nachtigal, are also to be exhibited at the 
museum. Some of these come from tribes which Dr. Nachtigal 
was the first Kuropean to see. Much inconvenience is felt at the 
museum through want of space, and particularly so with refer- 
ence to some American curiosities sent for exhibition by Prof 
Bastian, 
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ST. JoHN’s COLLEGE, Cambridge, offers for cunpetition an 
exhibition of 50/, per annum, for proficiency in Natural Science. 
The examination wiil commence on Saturday, April 7, and will 
be in chemistry, including practical work in the laboratory ; 
Physics, viz., Electricity, Heat, and Light; and in Physivlogy 
Candidates will also have the option of being examined in 
Geology, Comparative Anatomy, and Botany, provided they give 
notice of the subjects in which they desire to be examined four 
weeks prior to the examination. No candidate will be examined 
in more than three of these six subjects, whereof one at least must 
be chosen from the former group, It is the wish of the master 
and seniors that excellence in some one department should be 
specially regarded by the candidates. Names should be sent to 
one of the tutors at least fourteen days before the examination, 


A cualrn of Physical Astronomy has been created in the 
Faculty of Sciences at Lyons, 


Hlow rapidly an interest in prehistoric researches is spreading 
among the educated classes in Germany is seen in the progress 
of the Anthropological Society of Munich. Jt was constituted 
in 1870 as a branch of the German Anthropological Society, 
founded only three weeks before it. It began with thirty-five 
members and now numbers 300. 


THE present effurts of the German Anthropological Society 
; are directed towards the preliminary preparations for an Anthro- 
pological and Primitive History of Germany ; by means of a terri- 
torial division of labour, extremely important data have already 
{ been obtained. Contributions on particular points are appearing 
} in the Correspondensdlatt of the German Axthropological Society, 
ithe Archiv fiir. Anthropologie, and the Berlin Zeitschrift (13 
: Lthnographie, Meantime, at the Anthropological Meeting held 
' in Munich last year, a plan was formed by a number of Anthro- 
pologists, in reference to the astonishing richness of the pre- 
historic discoveries in Bavaria, for the advancement of German 
¢ Anthropology, by the establishment of an organ for the publi- 
1 Sation of the complete results which have been obtained in refer- 
Fence to Bavaria, The accomplishment of this scheme has now 
Monumanced with the publication of a part of the Deilrdge aur 
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Anthropologie und Urgeschichte Bayerns, an organ of the Munich 

Suciety of Anthropology. This part contains a monograph on | 
the “ Lake Dwellings in the Wiirm See,” by S. v. Schab, who 

has thoroughly explained this prehistoric dwelling-place, and 

collected and arranged the rich finds, The most important of 
the latter are shown in seventeen lithographic plates, partly 

coloured, with maps, plans, &c. 


THE Daily News Alexandria correspondent sends to that paper, 
November 21, some particulars of the life and work of an African 
explorer who has been quietly doing good service for many years. 
This is Signor Piaggia, who went to Tunis first in 1851 as a 
gardener, and there and in Alexandria saved money for years, 
with which he went up to Khartoum. From then until now he 
has made several important journeys ; to the country of the 
** Kicks,” the territory of the Niam-Niams, where he became a 
great favourite, and stayed more than two years, the Boyos terri- 
tory on the orders of Abyssinia with the Marquis Antinori, into 
Cerada, south-east of Lake Tzana, which he explored minutely. 
Latterly, aller accompanying Gessi for sume distance, he has 
Leen in the districts of Mrocli and Mtesa, and made a thorough 
exploration of the Lake Ca; echii, From all his journeys he has 
broupht back large collections of objects of all kinds, which, it 
is belisved, are now for sale. 


THe Monttur de [Aleérie states that from November 8 a 
violent sirocco, or wind from the ‘desert, was felt in Alperia for 
several Gays. This accounts for the unusual elevation of tem- 
perature in Alyeria. 


Tite exhibition of fossils, paintings, plants, and other objects 
ilustrative of the mountain limestone in the Manchester Aqua- 
rium, was closed on Monday, having been open to the public a 
lite more than a week. The exhibition has been in every way 
successful, 


FURTHER details received regarding the cyclone of October 
31 prove it to have been one of the most terrible calamities on 
recard. Mstimates based on official returns from each police 
section put the loss of tie in the districts of Backergunge, Noak- 
holly, and Chittagong at not less than 215,000, Three large 
islands—Dakhin Shahabazpore, Hattiah, and Sundeep—and 
numerous small islands were entirely submerged by the storm 
wave, and also the mainland for some five or six miles inland. 
These islands are all situated in or near the estuary of the 
Meghna, a river formed by the confluence of the Ganges and 
Brahmapootra rivers, Up to 11 P.M. on the night of the catas- 
trophe there were no signs of danger, but before midnight the 
storm wave swept over the islands to a depth in places of 20 feet, 
surprising the people in their beds. The country is perfectly 
flat, and, therefore, trees were the only secure range. Almost 
«very one perished who failed in reaching trees. A strange fact 
about the disaster is that in Dakhin Shahabazpore and Hattiah 
most of the damage was clone by the storm wave from the north 
sweeping down the Meghna, Several theories, the Zies Cal- 
culia correspondent states, have been started®fo account for this. 
One is that the cyclone, forming in the bay, struck the shore 
first near Chittayong, and went north for some distance, and 
then turned southward again. Another is that the wind blew 
back the waters of the Meghna, which rebounded with terrific 
force when the pressure relaxed, <A third supposition is that 
there were two parallel storms with a centre of calm between 
them. The first or third theory seems most probable, as in 
Sundeep and Chittngong the destruction came from the south. 


Mr, Henry MEtccs, the well-known American railroad con- 
tractor and engineer, whose efforts in connection with the 
establishment of railroads in Peru are so well known and 
appreciated, has recently furnished the means to M. Bur, a 
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vicinity of Tiahuanuco, in Bolivia, a region which abounds in 
abjects of archeological interest. Mr. Meigys has arranged that 
2 fall series of these objects ghall be presented to the U.S. National 
Museum. : 


A VALUABLE entomological collection has been presented to 
the Oxford University Museum by Mrs. Tylden, the relict of the 
late Rev. W. Tylden, formerly of Balliol College. The collec. 
tion numbers 23,518 specimens, arranged in cabinets, 


Pror.. Paumrerr, Director of the Observatory on Mount 
Vesuvius, has been made an Italian Senator. 

A’ DESPATCH received at Rome from Aden, November 19, 
states that the Italian African Expedition has arrived in Shoa. 


Tux Government Resident at Somerset has telegraphed to the 
Colonial Secretary that Messrs. D’Albertis, Hargrave, and 
party hove returned safely from their expedition to the Fly River. 
They arcended the country a distance of 350 miles above the 
spot reached by the expedition party of last year. They were 
unable to communicate in any way with the natives who were 
very numerous and hostile. 


A SIXTH edition of Prof. Page’s well-known ‘' Advanced 
Text-Book of Geology” has been published. The work has 
been enlarged “to embrace whatever is new and important in the 
science, to afford space for additional illustration, and to com- 
bine, as far as possible, the principles with the deductions of 


geolozy. " 


We have on our table the following books :—Preliminary “ Re- 
port on the Forests of Pegu,” by Sulpice Kurz (Calcutta). “ The 
Aquarium,” J, E. Taylor (Hardwicke and Bogue). ‘‘ Spiritualism 
and Animal Magnetism,” Dr. Zerfti (Hardwicke and Bogue). 
‘* The Theory of Colour,” Dr. W. von Bezold (Tribner). 
““The Art of Retouching,” Burrows and Colton (Marion). 
‘¢ Science in Sport made Philosophy in Earnest,” by Robert 
Routledge (George Routledge and Sons). The ninth edition of 
“ Kirke’s Physiology,” edited by Morrant Baker (John Murray). 
*« Between the Danube and the Black Sea,” H.C. Harkley, 
C.E, (John Murray). The fourth edition of Wanklyn’s ‘* Water 
Analysis” (Tsiibner), ‘* Demonstrations of Microscopic Ana- 
lysis,” Harley and Brown (Longmans). ‘‘ Mushrooms and Toad- 
stools,” Worthington G, Smith (Hardwicke and Bogue). “ Geo- 
logical Observations,” Charles Darwin, F.R.S. (Smith, Elder, 
and Co.).  ‘‘ Lessons in Electricity,” John Tyndall, F.R.S. 
(Longmans). “Our Birds of Prey,” The Raptores of Canada, 
H. G, Veanor (Sampson Low and Co.). 

THE additions to the Zoological Suciety’s Gardens during the 
past week include two Prussian Carp (Carassius vulgaris), Euro- 
pean, presented by Lord Arthur Russell, F.Z.5. ; a Bubaline 
Antelope (Alcelaphus bubalinus), an Addax Antelope (Addax 
naso-maculaius) from North Africa, a Buff-breasted Partridge 
(Prilopachys ventralis) from West Africa, four Brazilian Cormo- 
rants (Phalacrocorax brasiti:nsis) from Brazil, purchased 3 
Macaque Monkey,(Macacus cynomolgus) from India, a Chilian 
Sea Eagle (Geranodstus ayuia) from South America, deposited ; 
a Hairy-ramped Agouti (Dasyfrocta prymnolopha), born in the 
Gardens. 


- 
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SCIENTIFIC SERIALS 


| Schviften der physikalisch-ockonomischen Gesellschaft se Bo: 
berg (1875, 1 nid’ 2), These parts, amongst a number of siatler 
‘papers and notes, contain the following more important treatises: 
(it the determinations of temperature in the soil at different 
depths at the station at Kinigsberg, by Prof. E. Dorn.—Obeer- 
vations on the genera of Mematule, by C. G. A, Brischke and 
Prof. Dr. G. Zaddach. This paper occupies more than half of 
Part 1,-—On the temperature in the interior of animal bodies, by 
On a new species of Algs, AMerismopadium 


Dr. Adamkiewicz. 
Reitenbackii, Casp., by Prof. Caspary. —~On the different forms 
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French ethnologist, for carrying on some explorations in the 
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of the stigmatic disc of Muphar futeum, Suo,, by the same.—~—On 
the latest investigations made by M. ‘pooch earthquakes, 
by O, ‘Tischler.—On the so-called “ Moosbriiehe,” specially on | 
the ‘*Zéhlaubruch,” near Tapiau, by Herr Scemer.—On the 
coutses of rivers,” ke., in the North German plains during the 
Diluvial ‘period, by Prof. Berendt.—-On one of Enler’s’ geome. 
trical problems, by Dr. Saalschtits.—On the conrses of rivers in 
the province of Prussia, by Herr Stiemer.—On the Colorado 
beetle, by Dr. Schiefferdecker.—On reflectors, by Dr. Berthold, 
——On Gore’s rotating ball, by Herr Momber,—On the artificial 
Perenotoe of colours from the white of eges, by Dr. Adam- 
jewicz.—On Phylloxera, by Dr, Benecke.—-On the oscillations 
of ferra firma, by Dr. A. Jentzsch.—New list of Prussian beetles 
(fourth paper), by Dr. Lentz. The author makes the total of 
diferent species to the number of 3,216 !—On old Prussian 
hae oc Moddings” at the coast of the “ Frische Haff,” by 
Prot. Berendt.—On the conception of value in the different 
theories of the same, by Adolf Samter.—-On the power ef accom: 
modation amongst plants and insects, by Dr. G. Czwalina.—On an 
erratic block-limestone found near Tilsit, by Dr. Friederici.~—On 
salicylic acid, by Prof. Samuel,—Archeological researches on 
the ‘‘ Kurische Nehrung,” by O. Tischler,.— On an alleged proof 
of the early existence of man in Europe, by Dr. Jentzsch.—On 
an unusually large fungus, Agaricus suffructicosus, by Trot. 
Caspary,—The Appendix contains the report sent by the Society 
to the Provincial Landtag on its geognostical researches in the 
rovince of Prussia. —The parts further contain a memoir of the 
te Prof. Argelander, of Bonn, by Dr. Luther. 
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SOCIETIES AND ACADEMIES 
LONDON 

Mathematical Society, November 9.~—Prof. H. J. S, 
Smith, F.1R.S., president, in the chair.—Mr. J. W. L, Glaish 
communicated a note on certain identical differential relations,— 
Mr. Tucker read parts of papers by Mr. Spottiswoode on curves 
having four-point contact with a triply-infinite pencil of curves, 
and by Mr. E. B. Elliott on some classes of multiple definite 
integrals. —In a paper published in the A/athematische Annalen 
(vol. iii, p. 459) Brill has investigated the case of curves hayi 
three-point contact with a doubly infinite pencil of curves; an 
in the same journal (vol. x. p. 221) H. Krey, of Kiel, bas applied 
a method, similar to that of Brill, to the next step in the problem 
proposed in Mr. Spottiswoode’s paper. He does not, however, 
appear to have succeeded in completely eliminating the dif- 
ferentials which occur in the process ; and in that respect his 
solution is incomplete. Some formule used in Mr. Spottis- 
woode’s paper on the contact of curves and surfaces, and in parti- 
cular in that on the sextatic points of a plain curve (PAid. Zrans., | 
1865, p. 657), prove to be directly =P. icable to the question. 
An application of them to Brill’s problem will be found in a 
paper in the Compiles Kendus (1876). 


Astronomical Society, November 10.~-Mr. Huggins, pre- 
sident, in the chair.—The Astronomer-Royal gave a short 
account of the proceedings of the Royal Observatory during the 
recess, describing the lunar and physical observations which had 
been assiduously prosecuted and the state of the calculations for: 
his new lunar theory.—A paper by Prof. Langley, of the Allegany | 
Observatory, Pennsylvania, on the measurements of the direct 
effects of sun-spots on terrestrial climates was read. Prof. Langley 
has made experiments to determine the difference in the amount 
of heat radiated from the centre of a sun-spot and from an equal 
area of penumbra and photosphere. Combining these results with | 
the amount of the sun-spot area given as existing during a period | 
of maximum of sun-spot frequency in the tables of Messrs. De la | 
Rue, Stewart, and Leewy, he calculated that the mean terrestrial : 
temperature due to solar radiation at a period of sun-apot mini- 
mum would be something between three-tenths and one-twentieth 
of 1° C, greater than at a period of sun-spot maximum. The 
Astronomer-Royal pointed out that the observations of under- 

ound temperature made at the observatories at Paris, Edin- 
Earch, and Greenwich showed differences in the mean annual 
tcmperatnre of the surface soil which amounted to as much as 
6° ¥, An examination of the temperatures at different depths 
showed that the differences of surface temperature had. their. 
cause in sontething external to the earth, but he had uu found” 
that the differences of mean surface Lane gio coincided with 
the variations in the amount of the English serial‘crop as given 
by the Board of Tsade returns or with the periods of sun-spots 
maxima, ‘Mr, Dela Rue seid that it did. not follow that the. 
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amount of solar radiation would necessarily vary inversely as the 
sun-spot area, for at a period of maximum sun-spot area it was 
possible that the radiation from the photosphere might be increased 
tosuch an extent as wholly to counteract the difference caused by 
the decrease in the apparent area of the apenas He farther 
remarked that the numbers given in his papers in conjunction 
with Messrs. Balfour Stewart and Loewy must not now be 
relied upon, as some serious errors had been discovered which 
he .was now perry? ¢ to put straight by a re-investigation 
of the whole subject.—Mr. Penrose read a paper entitled ‘‘ An 
Endeavour to simplify the Method of making the Correction for 
the Spheroidal Figure of the Earth in Lunar Observations, and 
particularly with Reference to its Effect upon the Lunar Dis- 
tance.” -— Mr. Christie described some observations which 
he bad made with a polarising photometer upon the relative 
brightness of different parts of the disc of Venus. He had 
found that when the disc of Venus was gibbous, the last part of 
the disc to disappear, as its brightness was decreased by rotating 
his photometer, was a sausage-shaped patch, the convex edge of 
which was found to be distinctly within the limb of the planet. 
He thought that his observations supported Mr, Brett’s theory 
as to specula reflection from the surface of Venus. 


Linnean Society, November 2.—Prof, Allman, vee 
in the chair.—In exhibiting a live specimen of the Norwegian 
Lemming, the survivor of seven at starting, Mr. Duppa Crotch 
called attention tocharts he had made showing the nature of the 
ground traversed in two instances in which he himself had wit- 
nessed the westerly migration of this singular little rodent.—Mr. 
G. Bentham, vice-president, read a paper on the distribution of the 
Monocotyledonons order into primary groups, more especially in 
reference to the Australian flora, with notes on some points 
of terminology.—Dr. Francis Day drew attention to exami- 
nations he had made on some Irish sticklebacks (Gasfervsiri). 
These had led him to doubt the conclusions arrived by M. 
Sauvage (Nouv. Archiv. d. Mus., 1874), as to the propriety of 
dividing the family into subgenera and Some seventeen species. 
Dr. Day has noticed such abnormal variations in the presence 
and absence of ventral fin and spines in specimens of the three- 
spined and ten-spined sticklebacks as cause him to believe these 
appendages to be avery imperfect diagnostic and specific charac- 
ter. Nay more, as certain other Acanthopterygians have been 
enerically divided by such features, it is questionable whether 
urther observations may lead to considerable necessary revision of 
the families. He is of opinion, moreover, that the spinal arma- 
ture of at least the Gaszerostei has an increment in the ratio af 
their proximity and access toa maritime habitat.—Mr. HH. W. 
Bates communicated a paper by Mr. D. Sharp on the respiratory 
function of the Carnivorous Water Beetles (Dyttsciaz). Expert- 
ments made by the author on numerous species show that there are 
wide differences in the length of time they spend submerged and 
on the surface for breathing exposure, For example, the Pe/odius 
Lfermannt remains under water in a ratio of 375 to 1 of air expo- 
sure; whereas Dy tiscus marginalts, a more highly developed 
form, has a corresponding ratio of about 12 tor. Most specimens 
of the group are more active by night than by day. The 
P. Hermanni ond LHydrovatus clypealis he regards as much 
less developed, and adapted for pian through the water than 
our indigenous water-beetles ; and therefore, along with the 
American Amphizoa, appeee to him to represent the most rudi- 
mentary and primitive of existing forms of the Dytiscide.—Prof. 
Dickie gave a supplemental notice of Marine Algme obtained in 
the Chattenger E-pedition, Of some fifty species one only is 
new,-—A. description of Zhaumantis preudaliris and Amesia pexi- 
fascia, two hew Lepidoptercus forms from Malacca, by Mr. A. 
Butler, was taken as read.—The same author also had a com- 
munication on the genus Aupeychia, a revision, with the addition 
of twelve new species being made ; a case of these butterflies was 
exhibited. in illustration of his paper.—A second communication, 
‘by Mr. D, Sharp, referred to new species of beetles (Scaraécida) 
from Central America ; these had captured by Mr. Belt, 
chiefly in the neighbourhood of Chontales.—Mr. A. Peckover 
exhibited and made a few remarks on two skins of the young of 
the Madagascar insectivore, Aemicentetes nigriceps, Ginth., and 
Of & series of insects from the same island, collected by Mr. A. 
} don, near Antananarivo.-Mr, E, D. Crespigny showed a 
cimen of the Umbelliferous plant, Zoray/iuet maximum, L., 
9 d-sear Tilbury Fort, a locality where it had disappeared 
for.a considerable length of time. 3 
. Chemical Society, November 16.—Prof Abel, F.R.S. 
president, in the chait,—A. paper on barwood, by the late Prof, 
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Anderson, was read by the Secretary, describing the method of 
repering éaphucn from it, and also some of the educts obtained 
yy the action of various reagents.—The second: communication 

was on the alkaloids of the aconites, Part I. on the ¢crystallisable 

alkaloids contained in Aconitum napellus, by Dr. C, R. A. 

Wright. The author finds that the alkaloids from A. ferox, 

which he calls pseudonicotine, Cy,H,NO,,, differs both in 

properties and in composition from aconitine, CysH ysNOyg, the 
crystalline alkaloid of 4. xagella. In one instance, however, he 
obtained frum the root of the latter a perfectly distinct bitter 
crystalline alkaloid, prcvoconinife, possessing scarcely any toxic 
power; whether this is an alteration product of aconitine or not 
remains at present undetermined.—Mr. G. S. Johnson then read 

& paper on potassium triiodide, a crystalline compound obtained 

on saturating a saturated solution of potassic iodide with iodine, 
and slowly evaporating the solution over sulphuric acid, It 
forms prismatic or tabular crystals having an appearance very 
similar to that of iodine.—-The last communication was by Mr, 

T.S. D. Humpidge, on the coal-gas of the metropolis. He 
has carefully analysed and determined the illuminating power of 
different samples, and comes to the conclusion that the gas at 
present supplied is but little if any better than it was twenty- 
five years ago, the actual increase in illuminating power being 
due to the use of improved burners. 


Physical Society, Nov. 4.—Prof. G. C, Foster, president, 
in the chair.—The following candidates were elected members of 
the society :——-Warren de La Rue, D.C.L., F.R.S., and W. H, 
Preece.—-Dr. Guthrie read two letters which he had received 
from Dr. Forel, in continuation of a communication which he 
made to the Society on May 27 last, in reference to the ‘‘ Seiches ” 
or periodic oscillations which take place in the Swiss lakes, and 
on which he has recently made an elaborate series of observa- 
tions. Since his communication he has found in a pamphlet by 
Dr. J. R. Merian, published in 1828, a formula which is strictly 
applicable to the phenomena under consideration. If 7 be the 
duration of half an oscillation, 4 the depth of the lake, and / its 
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bably this formula will be applicable to lakes of irregular depth 
if k be the mean depth, he has applied it to several lakes, and 
the following are some of his results. In the case of transverse 
seiches on Lake Leman, the formula gives 216 metres as a mean 
depth, and 334 metres is the greatest known depth. Witha 
longitudinal oscillation, the mean depth is found to be 130 
metres. Inthe case of Lake Wallenstadt, the formula having 
shown the mean depth to be somewhat greater than the 
generally accepted greatest depth, Prof. Forel took a 
number of fresh soundings, and found a great basin of com- 
paratively even bottom and of such a depth as to render 
robable the mean depth given by the formula——Mr. QO. 
- Lodge suggested that the formula would be rendered more 
simple by using the hyperbolic function. It would then become 


t=9 Coth? = . Mr. Lodge also indicated the curve 
which this equation represents.—Dr. Stone exhibited some dif. 
fraction gratings on glass and metal, ruled for him by Mr. W. 
Clark, of Windsor Terrace, Lower Norwood. The majority 
of them were close spirals about 1,000 to the inch, which, when 
held between the eye and a distant lime-light, exhibited circular 
spectra of great brilliancy. The slight difference between the 
spiral and true circles appeared to exercise np appreciable effect 
on the result. The meta! gratings were of linear form, 1,000 
lines to the inch, intended for use by reflection in a spectroscope. 
The spectra thus obtained were of much greater brilliancy than 
those ordinarily obtained by refraction, and presented obvious 
advantages for examining the ultra-violet rays. He explained 
the mechanical difficulties which had been surmounted in 
their manufacture together with the manner in which the 
diamond cutters are prepared. The metals hitherto employed, 

namely, cast-steel and German silver, are objectionable, and 
Dr. Stone. proposes, on the suggestion of Prof. McLeod, 

to employ speculum metal, and will report the result of 
the experiments more fully at a subsequent meeting. —Dr. 

Guthrie then briefly described some experiments which he has 

made to determine the effect of a crystalloid on a colloid when 

in the presence of water. Mr. Graham, in his classical res 

searches, made numerous experiments with a salt on one side of 
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acolloid membrane and water on the other, and Dr. Guthrie 
thought it might be well to determine what action, if any, takes 


lace when a salt is added to a solution of a colloid such as size, 


. 


wo or three lumps of rock salt were added to a jelly of s 
and the whole hermetically sealed in a glass tube, The ealload 
parted with its water readily, a saturated solution of the salt was 
obtained, and the size became perfectly white and opaque, 
having underyone a structural change. Experiments were also 
made emp! % more hygrometric salt, such as chloride of 
calciam,-—-Mrz, W. C. Roberts pointed oat tuat a jelly containing 
5 per cent, of silicic acid readily parts with water to sulphuric 
acid, and dries into a hard glass like hydrate of silica. He asked 
whether this might be considered as analogeus to the action of 
salt on size, or whether the strong affinity between the acid and 
water removed it to another class of action, Dr. Guthrie thought 
it might be possible to establish the exisience of a point at which 
the jelly did not give up its water to the hygrometric substance. 
He also pointed out the analogy between a jelly and a mass of 
small bags filled with liguid. 


Entomological Society, November 1.—Prof. Westwood, 
president, in the chair.— Mr, F. Smith exhibited some remark- 
able specimens of thorns from Natal and Brazil, which had been 
taken possession of by certain species of Cryp/oceride for the 
construction of their nests. Some of the thorns were as much as 
3 inches in length.——Prof. Westwood mentioned an instance of 
the hairs of a larva of Zesiocampa rudi having caused cousider- 
able irritation of the skin, and thai the irritation was complained 
of by his correspondent for a week afterwards.~—The Profesor 
exhibited a singular Coleopterous larva from Zanzilar, of a Aat- 
tencd, ovate form and a steel-blue colour, with two points at the 
extremity of the body, and with long, clavate antenny. The 
head bore some resemblance to that of the dipterous genus 
Diopsis, He also exhibited a specimen of the buttertly, //esperia 
sydvanus, received from the Rev. Mr. Higgins, of Liverpool, 
having the pollinaria, apparently of an Orchid, attached to the 
base of the tongue. Also an Orchid bulb purchased by Mr. 
Hewitson with a collection of roots from Ecuador, which was 
found to contain nine living specimens of cockroaches, compii ing 
six different species, viz., Blatta orientalis, Americana, cinerea, 
Afaderz, and two others unknown to hun, some being of con- 
siderable size.—-Mr. Dunning read a ‘‘ Note on Aerndrosis,” in 
which he remarked on Heer Ritsema’s Second Supplement to 
his Historical Review of the genus, published in the Zuszsactions 
of the Entomological Society of the Netheriands, ia which that 
author tried to prove that two distinct species existed, of which 
one (A. mrveus, Oliv. = 4. Garnonsti, Curt.) has a female with 
rudimentary wings, and the other (41. fatipennis, Moschl, = 
Zancle Hansoni, Ste.), has « female with normally developed 
wings ; whereas, Mr. Dunning argued that the facts, as stated 
by Heer Ritsema, did not in any way prove the duality, but 
were quite consistent with the unity of the species. 


Institution of Civil Engineers, November 14,.— Mr. 
George Robert Stephenson, presidcnot, in the chair.—The paper 
read was on the Japan lights, by Mr. KR. H. Brunton. 


PARIS 


Academy of Sciences, November 13.—Vice-Admiral Paris 
im the chair, —The following papers were read :-——-Theorems rela- 
tive to systems of three segments making a constant length, by 
M. Chasles.—Note ou the recent progress of phylloxera in the 
departments of the two Charentes, 
tion of observatiors of eclipses of Jupiter’s satellites at the Obser- 
vatory of Toulouse, by M. Tisserand. For eclipses of the first 
sstellite littl: seeueed to be gained by using Jarger instruments ; 
for those of the second and third the difference was greater.—M, 
Miine-Edwards presented the first part of tome xii. of his work 
on comparative physiology and anatomy of men and animals. It 
treats of audition and sight. —Report ona memoir of M, Fougue, 
‘* Mineralogical and geological researches on the lavas and dykes 
‘of Thera” (iland of Santorin group). These lavas contain two, 
anti often three triclinic felspars {some say volcanic rocks never 
‘gontain more than one); albite predominates among the small 
crystala 3 labradarite or anorthite among the large. These anore 
‘thite Iaves (hitherto thought exceptional) form forty-one of the 
dykes of Thera.’ M. Fouqué shows, from experiments, that a 
lava fated ahd suddenly cooled is quite as crystalline as when it 
has solidified slowly ;. crystals are torméd before ejection from 
the gronnd. Contrary to M, Tschermak, who would eliminate 
from the catalogue'of ‘mineralogical species all triclinic 
except albite atid anorthite, M. 
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ing oligoclase and labradorite. ‘Tridymite, a variaty of crystal. 
form of. thin hexagonal 
impricated plates ; M. Fouqué regards it as a posterior orantiod 


to the other elements, and as having arisen at a hight rature 
under the influence of imprisoned droplets of water, when the 
surrounding ro-k was liquidor viscous. The report speaks highly 


of the value of this memoir,——-Researches on the brachistochrome 
of a heavy body, with regard to passive resistances, by M. Haton 
de la Goupilli¢re.—-On the characteristics of systems of conics 
and surfaces of the second order, by M. Halphen,—M. Frangois 
recommended, against phylloxera, the vitriolic water from the 
mines of pytites of Sainbel. — Observations relative to the general 
theory of trombes, by M. Virlet d’Aoust. He describes some 
dust whitlwinds observed on the Mexican plateaux.-—Determina- 
tion, by the method of analytic correspondence, of the envelope. 
surface of a surface waose equation contains » parametres con- 
nected tozether only by #—2 relations, by M. Saltel.—Influence 
of temperature on magnetisation, by M. Gaugain. The value of 
the temporary variation varies considerably from one’ bar to 
another. ‘fo determine the influence of temperature this should 
be kept invariable throughout an experiment ; the author de- 
scribes how he accomplished this, With a bar susceptible of 
considerable temporary variation, the magnetism developed at 
300° is weaker than at ordinary temperature, but in the opposite 
case it is stronger.—On the hydrates of sulphate of copper, by 
M. Magnier de la Source.—On margaric chloride and its deriva- 
tives, by M. Villiers. —Researches on quercite, by M. Prunier., 
He considers quercite to form a transition between the fatty 
series and the aromatic series.—On angelic acid, by M. Demar- 
gay. lie verifies his former experimental results against some 
contradiction of them by M. Fittig in the Berlin Chemical 
Society.—-Physivlogical experiments on the functions of the 
nervous system of Echinida, by M. Fredericg. The co'ds 
described as the nervous system are the means by which 
harmony of movements is established. Facts seem also to 
favour the existence of a nervous plexus situated in the 
thickness of the external tegument.—On the mobile state 
of Pedophrya jfixa, by M. Maupas. This, he says, hardly 
merits its name; it is more mobile and vagalund than known 
Acinetinians, and is an intermediate type between suctorial infu- 
soria and ciliated infusoria, properly so called. He describes in 
detail the chanyes which take place in i! during its mobile perio 1, 
—-On the existence of asparagine in sweet almonds, by M. 
Portes. —On the influence of leaves and floral branches on the 
nature and quantity of sugar contained in the scape of agave, by 
M. Balland. Both leaves and flowers have an incontestable dz 
in the formation of sugar.—On a meteoric iron very rich in nickel, 
found in the province of Santa Catharina (Brazil), by MM. Guignet 
and Ozorio- de Almeida ; iron 64 per cent., nickel 36. 11 ap- 
pears to belong to the terrestrial rocks. M. Daubrée remarked 
that a careful examination of all that region was very desirable. 
— Chemical composition of the water of the Bay of Rio de 
Janeiro, by MM. Guignet and Teller. It contains considerable 
quantities of silica and alumina (9°5 and 7°5 gr. respectively, per 
cabic metre). This is from decomposition of the gneiss and 
granite rocks under friction of the water. | 
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FERRIER ON THE BRAIN . 
The Functions of the Brain. By David Ferrier, M.D. : 
F.R.S. With numerous Illustrations. (London: Smith, 
Elder, and Co., 1876.) 


* 


INCE it is certain that the movement of a limb may 
be occasioned by an idea, an emotion, or a sen- 
sation, and also by the reflex of an external stimulation ; 
since, morcover, it is certain that such a movement may 
be arrested by an idea or emotion ; and since there is 
good ground for the hypothesis that the cerebral hemi- 
spheres are, if not the sole agents, at any rate indis- 
pensable accessories in the production of ideas and 
emotions, we have every right to conclude that the 
hemispheres play a part in the normal production of 
many movements ; and that ideas and cerebral processes 
are the subjective and objective aspects of one and the 
same effect. Dut experiment proves that many, if not 
all, these movements can be exccuted in the absence of 
the hemispheres, thercfore the hemispheres are not #va’7s- 
pensable but accessory factors, This leads to the question, 
What part do they play? And this again to the questions, 
Are all cerebral processes or only some of them, ideas 
emotions, and sensations, the others being simply mole- 
cular movements which propagate their excitation to cen- 
tres of muscular innervation ? 

T understand the Hitzig-Ferrier view to be this : One 
set of cerebral processes, having their centres or terminal 
stations in a limited region of the cortex, are sensational, 
cmotional, and ideal; another set, having also all their 
centres or terminal stations in a limited region of the 
cortex, are motor, I am not quite sure that this repre- 
sentation is exact, for in both writers there is absence of 
explicit definition, But this much at least may be taken 
as exact, that they profess to have discovered limited areas 
of sensory and motor stimulation, and within these areas 
limited spots for particular sensations and particular 
movements. ‘The interpretation must, of course, rest on 
a basis of fact, yet the facts observed may be accepted 
without forcing acceptance of the interpretation. ‘here 
is general agreement on the facts with great want of 
agreement as tothe conclusions, I have already suggested 
that the discoveries of Hitzig and Ferrier are of great im- 
portance ; but. only as finger-posts for anatomists seeking 
the pathways of stimulation, not as inductive stations for 
deductive inferences, All we can say at present is that 
electrical stimulation of certain spots is followed by cer- 
tain movements; but Zow the stimulation reaches the 
motor nerves is as dark as before, 

Thus far, therefore, the part played by the cercbral pro- 
cess is only recognisable as an incitation; it certainly 
does not effect the movements, it only incites the motor 
organs, And thus far it is on a level with peripheral 
incitations, such as the incitation of laughter by tickling 
the sole of the foot ; or of vomiting by tickling the fauces, 
Laughter is a function of 4 complex apparatus, and this 
apparatus may be stimulated in very different ways from 
very different starting-points-—an idea, a sight, or a touch. 
v omiting, again, follows from a blow on the head, acidity 
an the stomach, a disgusting sight, a smell, or a tickling 
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of the throat. Noone considers the sole of the foot and 
the fauces to be centres or terminal stations for the func- 
tions of laughter arid vomiting. Why, then, when we see 
movements of the limbs, the eyes, or the tail following 
stimulation of the cerebral cortex, are we to conclude these 
movements to have their centres in the cortex? The foot 
may be removed or the sole rendered insensible, yet 
still laughter will be stimulated by ideas, sights, &c., as 
before. In like manner the spot of the cerebral cortex 
may be removed or destroyed, yet still the limbs will move 
as before. Nay, not only the cortical spots, but the whole 
hemisphere may be removed, and still the limbs will move 
as before. 

For anatomical purposes we make a wide distinction 
between grey matter and white, and a still wider distinc- 
tion between central and peripheral nerve-substance, 
Physiologically such distinctions are, I conceive, erro- 
neous, the whole nervous system being one. But the 
distinction between a centre—z.e., a place {fo which 
stimulations are carried, and from which motor impulses 
issu2—-and a peripheral region where stimulations begin 
or end--is both a physiological and an anatomical 
division usefully maintained. According to this defini- 
tion of a centre, we may doubt whether the cortex of 
the cerebrum has any claim to be called a centre, or 
sroup of centres, whether, in fact, itis not a peripheral 
revion, the processes of stimulation in it being of the same 
order as the processeses of stimulation in the skin, or 
mucous membranes, z¢., simply those of peripheral in- 
citation, 

This is the paradox to which allusion was made at the 
close of my former article. As it would occupy too much 

; space for development here, and as I have worked it out 
in a volume now at press, I merely suggest it for specu- 
lative readers, and pass on to Dr. Ferrier’s book. 

First as to his facts, It has been urged against his 
Iocalisations that he has employed a too powerful current. 
On this subject I have no right to an opinion, but incline 
to accept his reply as satisfactory ; though one must not 
overlook the fact remarked by Carville and Duret, that 
very :different movements may be occasioned by the 
stimulation of one and the same spot according to inten- 
sity of the current—a fact analogous to what is observed 
in stimulations of the skin. It has been urged by Hitzig, 
and also by Braun (lckhard’s “ Beitriige,” vii., 133, 137), 
that in Dr. Ferricr’s experiments the same movements 
follow stimulation of different spots, even when these 
spots arc situated in the diiferent regions recognised as 
excitable and non-excitable. The objection is not only 
triumphantly answered by Dr. Ferrie.y but is answered 
by the introduction of an idea which is of great signifi- 
cance :—~“The mere fact,” he says, “that movements 
result from stimulation of a given part of the hemisphere 
docs not necessarily imply that the same is 2 motor 
centre in the proper sense of the term. It will afterwards 
be shown that the movements which result from stimula- 
tion of the regions in question are expressive of sensation, 
and that the character of the movements furnishes an im- 
portant index to the nature of the sensation” (p. 147 ; 
compare also p. 163), 

As an answer to his critics this seems conclusive. But 
does it not throw a serious difficulty in the way of his 
hypothesis? If, as he luminously suggests elsewhere, 
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“the sensations accompanying muscular action being re- 
peated as often as the muscular action itself, the organic 
nexus between the motor and tactile centres becomes so 
welded, that this -sensori-motor cohesion enters like a 
compound chemical radical as a simple factor into every 
association which motor centres can form with other 
motor centres and with sensory centres in general” (p. 
268); then surely this, while it satisfactorily accounts for 
the motions following excitation of sensory regions, leaves 
unexplained the facts of other such excitations net being 
followed by motions (comp. p. 231), and raises the question 
whether all motions are not due to sensory excitation ? 
On the first point let us ask why the optic thalami—said 
by him to be sensory centres—do not respond by motor 
manifestations when stimulated? He regards this “as 
sufficient of itself to dispose at once of the views of those 
who would attribute motor functions to these ganglia, 
The fact that lesions of the optic thalami cause paralysis 
of motion proves nothing regarding the rcal functional 
significance of these ganglia” (p. 239). Agreed ; but then 
why does he not equally conclude that absence of paralysis 
of motion, when the corpora striata are destroyed, dis- 
proves the motor function he assigns to these ganglia, 
especially since direct stimulation of these ganglia does 
not produce motions? 

Then, again, if sensorial excitations produce move- 
ments by playing upon the motor centres, why not adopt 
the view which regards all cerebral excitation as sen- 
sorial? The hypothesis of motor centres in the cortex 
would thus be resolved into the fact that particular sen- 
gations excite particular movements ; and the localisation 
of spots on the cortex would be no more than analogous 
localisations on the skin—the sensation excited by tickling 
the sole of the foot, causing different movements from those 
caused by the same stimulus applied to the heel or instep, 

Dr. Ferrier has explicitly declared that “there is no 
reason to suppose that one part of the brain is excitable 
and another not. The question is how the stimulation 
manifests itself” (p. 130). This is in accordance with what 
I have maintained, namely, that meural processes are 
uniform in character, the diversity of their results— sen- 
sation, motion, or secretion—depending on anatomical 
connections. /# itself, a neural process is no more a 
gensation than it is a secretion. To determine a motor 
centre, therefore, we must look beyond the cortex, and 
detect its anatomical relations to the motor-apparatus. 
Do Dr. Ferrier’s experiments prove that the area of the 
cortex, assigned by him as the motor area, has such ana- 
tomical relations to the motor apparatus, and the sen- 
sorial area such yelations to the sensory organs, that we 
can speak of their activities as motor and sensorial 
functions ? In other words, are the cortical areas to be 
yegarded as playing the part of central functions or only of 
peripheral incitations ? 

He has argued his view with such force of fact and 
suggestion that I have little doubt of his carrying most 
readers with him ; and because I dissent from his view 
I must occupy all my remaining space by endeavouring to 
weaken the effect of his argumentation. He considers that 
the indications naturally suggested by the observed facts 
of electrical stimulation are proved by the observed effects 
of disease and extirpation. Stimulation of particular 
ennte ie fallawed hy definite movetnents ; destruction of 
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those spots is followed by paralysis of those. movements. 
The reader is led captive by what seems irresistible logic. 
The evidence seems decisive. How if the evidence 
Should be illusory? That it is illusory may be shown, | 
think, under three heads :-— | . 

first Head, —The Italian physiologists Lussana and Le- 
moigne have specially called the attention of experimenters 
to the fact that very many recorded contradictions result 
from the not distinguishing between the first and second 
experimental periods, namely, the effects observable soon 
after the operation, and the effects which are observable 
when the disturbance has settled down, and the organism 
has recovered something like i!s normal state (“ Fisiologia 
dei Centri Nervosi,” 1871), ‘The first period comprises 
what may be called the effects of Disturbance of Function; 
the second period the effects of Removal of Function. The 
distinction, so fruitfully. introduced by Dr. Hughlings 
Jackson, of discharging lesions and destroying lesions 
falls under the same conception. I will only add that 
neither the effects of Disturbance nor the effects of Re- 
inoval are to be taken as conclusive evidence that the 
function disturbed or removed is the function of the 
organ operated on; but that whenever a function per- 
sists, or reappears, after the destruction of an organ, this 
is absolutely conclusive against its being the function of 
thai organ. 

This premised, I must suggest that Dr. Ferrier’s experi- 
ments cannot be considered as conclusive, because he 
was unable to keep the animals alive long enough to allow 
the effects of Disturbance to subside, so as to leave only 
the effects of Removal to be estimated. And this is the 
more to be emphasised because in some instances the 
animals did survive long enough to show some subsidence 
of the disturbance and some reappearance of the lost 
functions. Now the reappearance of a function after the 
destruction of an organ admits of but two interpretations 
—either the function was arrested as an effect of the dis. 
turbance, or its organ was destroyed, and ancther organ 
had vicariously taken its place. This second interpreta- 
tion is much in vogue, and has received the name of the 
law of Substitution. The notion that a function can be 
driven from organ to organ, “like a sparrow driven from 
one branch to another,” as Goltz picturesquely says, is 
surely raising Hypothesis to the #th power? Dr. Ferrier 
without adopting the first of the two interpretations, 
argues against the second with his usual force ; replacing 
it by one which is physiologically more consistent, namely, 
that “there is no direct establishment of new centres in 
place of those which have been lost, but that those which 
remain may indirectly without assuming new functions 
make up for the loss, to some extent at least.” In these 
cases “ the path from impression to action is not as in the 
ordinary course of volition through the cortical motor 
centres to the corpus striatum, and thence downwards to 
the motor nuclei and motor nerves, but through the basal 
ganglia directly.” This fails to meet the case when, for 
example, the function of vision on one side disappears 
after removal of its assigned cortical centre, and never- 
theless reappears. We cannot get the ear to do the work 
of the eye ; and if touch does indirectly make up for loss 
‘of sight, it.is by a slow process of acquisition ; whereas 
the animal recovers its lost sigk/, and that in the course 
of a few days. . : 
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But restricting the explanation to movements, is it 
not a relinquishment of the hypothesis of voluntary 
motor centres? Is it not an invocation of the hypo- 
‘thesis of peripheral incitation ? Observe this, more- 
over: Dr. Ferrier restricts his explanation to the move- 
ments which have been automatically organised in the 
corpora striata. All actions not become alitomatic are 
impossible after removal of the cortical centres. : It may 
confidently be asserted,” he says, “and perhaps it may 
one day be resolved by experiment, that any special tricks 
of movement which a dog may have learnt would be 
effectually paralysed by removal of the cortical centres.” 
Well, since this was written, experiment Aas decided the 
point. By an ingenious method of washing away cerebral 
siibstance, Goltz has been able to greatly diminish the 
disastrous effects of operation, and thus preserved the 
animals for weeks, in the course of which he observed an 
almost complete restitution of the lost functions. One of 
the striking cases recorded by him (Pfliiger’s Archiv, 
xiii, 31) is that of a dog who had been taught to “ give 
the paw” on command. When the surface of the left 
heinisphere had been washed away there was at first a 
complete destruction of the power to give the right paw ; 
and the dog when urgently called upon to give it, looked 
wistful, and ended by stretching out the left paw. Had 
the dog dicd within six days after the operation this might 
have been cited as proof of the destruction of a voluntary 
centre; but the dog lived, and on the eighta day began 
to give the right paw when asked, and a month afterwards 
gave it as readily as before the operation. 

Second ITead.—U nder this head we may consider the evi- 
dence adduced for the existence of definitely circumscribed 
areas, and definite spots within those areas. Dr. Ferrier’s 
pages are very instructive on this point, but not, I think, 
competent to force his conclusion when they are con- 
fronted with Goltz’s experiments, which show that the 
paralysis of sensation and motion cannot reasonably be as- 
signed to the destruction of particular spots, because the 
paralysis is dependent solely on the amount of substance 
washed away, and notat all on the /ucadi/ies. Add to which 
the fact just insisted on, that the paralysis is temporary. 
Dr, Ferrier believes that his experiments prove the distinct 
localisation of motor centres. For example, he produces 
inflammation and suppuration in one place, and observes 
spasms followed by paralysis of motion in the whole of 
one side of the body. ‘This is urged in proof of motion 
being affected without affection of sensation. On exami- 
nation, however, it seems to me only to prove the effects 
of disturbance ; and this the more decisively, because he 
_ admits than when instead of an irritating suppuration 
there is extirpation of the centre, the paralysis quickly 
disappears, “In these experiments,” he adds, “the 
power of movement alone was destroyed, sensation re- 
maining acute and unimpaired.” This is very ambiguous. 
Sensation e/sewhere—on the other side of the body—was 
unimpaired ; but so was power of movement ¢Aere. In 
_ the paralysed limbs there was no sensation. 

Let us now turn to a sensational centre: and we will 
select that of Vision, because the experiments are here 
‘most striking. Destruction of the “angular gyrus” on 
one side causes blindness in the opposite eye. But this 

ig temporary, and begins to subside the next day 
165), One would imagine that in presence of such 
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observations, the fact of blindness would be attributed to 

Disturbance, not Removal of Function ; and the recovery 

of vision to the subsidence of the disturbance. Dr. Ferrier 

interprets the recovery as due to the compensatory action 

of the centre in the other hemisphere (p. 169). But thisis 

to invoke the Law of Substitution (which he has success- 

fully refuted), and leaves unexplained why the compen- 

satory action did not manifest itself from the first. The 

experiments of Goltz seem tome conclusive as to the 

observed blindness being merely the effect of disturbance ; 
not only does the vision gradually return, but is proved 
not to depend on the conpensatory action of the intact 
centre, because it reappears even in an animal deprived 
of the other eye. That is to say a dog, with only one 
eye, bad almost the whole of one hemisphere washed 
away, so that on the one side it had no optical apparatus, 
on the other no visual cortical centre—yet it showed un- 
mistakable evidence of being able to see. Observe the 
dilemma: cither there is a complete decussation of the 
optic nerves, so that each hemisphere is the sole centre 
for one of the eyes ; or the decussatiun is partial, so that 
each hemisphere is a centre for both eyes. In the first 
case destruction of the one hemisphere should produce 
absolute and permanent blindness in one eye—and this 
is disproved by experiment. In the second case destruc- 
tion of one hemisphere should produce partial blindness 
in both eyes—and this also is disproved by experiment. 
Or, finally, the visual centres are %o/ in the hemispheres, 
so that destruction of the hemispheres is not destruction 
of vision—and ¢/7zs is what experiment proved. 

Third Flead—1 must be very brief on this point— 
namely, that very various effects ensue on excitation of 
one and the same spot. If we regard the cortex as a 
peripheral surface of excitation there is nothing myste- 
rious in the various effects produced by reflexes from it— 
as from the skin ; but if we regard it as a collection of dis- 
tinct sensory and motor centres, there is great difficulty in 
reconciling the results of observation, For example, the 
so-called voluntary centres for movements of the limbs and 
tail are found by Bochefontaine to be centres of salivary 
secretion. In his memoir in the Archives de Physiologic 
(1876, No. 2, p. 169), the last-named experimenter sums 
up the results of his observations thus—that the hypo- 
thesis of cortical voluntary centres would lead to the 
conclusion that the same spot was the centre for volun- 
tary movements in a limb, and involuntary contractions 
of the bladder and spleen, as well as dilatation of the 
pupil. 

My space is exhausted, and I have not been able to do 
more than criticise the main topic of Dy. Ferrier’s book— 
and this not with the fulness which its importance de- 
mands. But if I haye shown grounds for regarding the 
hypothesis of voluntary centres in the cortex as at any rate 
far from Aroved, and in doing so have had to adopt an 
antagonistic attitude throughout my review, I should not 
be just to him, nor to my own feelings of gratitude, if 
I did not, in concluding, express a high sense of the value 
of his work, full as it is of suggestions, and rich in 
facts, which no counter-facts can set aside. It will long 
remain a storehouse to which all students must go for 
material. It may be the starting-point of a new anatomy 
of the brain. 

GEORGE HENRY Lewes 
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British Manufacturing Industries.——Edited by G. Phillips 
Bevan, F.G.5. “Jewellery,” by George Wallis ; “ Gold 
Working,” by Rev. C. Boutell ; “ Watches and Clocks,” 
by F. J. Britten; “Musical Instruments,” by E. F, 
Rimbault, LL.D, ; “ Cutlery,” by F. Callis. (London: 
Stanford, 1876.) 


THIS little volume (which is intended for popular read- 
ing) is comprised of several short essays, by different 
writers, upon the separate subjects indicated. Each 
essay contains a fairly good account of the history 
and general trade position of its subjects, but so far as 
their mechanical construction and the manufacturing 
Operations involved therein are concerned, all are more 
or less disappointing. No doubt this is in great measure 
to be attributed to the nearly entire absence of diagrams, 
the essay on watches and clocks alone being illustrated, 
and that but scantily. Naturally some subjects suffer 
more than others. In jewellery, gold working, and 
cutlery the forms produced are familiar, the tools em- 
ployed are simple, and what is the method of shaping 
and fitting together the various portions can easily be 
imagined. But with musical instruments and watches 
and clocks the case is different ; people, 2 priori, are 
unacquainted with the apparatus or mechanism made use 
of, and a free reference to diagrams or figures becomes 
indispensable. In the essays upon jewellery and gold 
working, especially in the Jatter, their aspects and 
bearings as branches and developments of art are parti- 
cularly dwelt upon. Cutlery, of course, is treated as an 
industry, so are watches and clocks. 
last-mentioned essay is not very carefully written, the 
writer, amongst other things, actually forgetting to tell us 
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We are afraid the of Newton’s word cer is force. 


that there is any connection between the length of a | 


| 


pendulum and the time of its swing. And what he can 
be thinking of to describe Huyghens as a “ French clock- 
maker of eminence,” who “about 1650 showed great 
skill and ingenuity in arranging pendulums to clocks, so 
as to describe a cycloid,” we do not know. The essay 
upon musical instruments (considering its not being 
illustrated} is much more intelligible than it might have 
been. 

The book is neatly bound and printed, but will require 
considerable alteration and extension before it Lecomes 
what from its title we expected to find it. 


An Introduction to the Osteology af the Mammalia, Wy 
Prof. W. H. Flower, F.R.S. 2nd Edition. (London : 
, Co., 1876.) 


PrRoF, FLOWER’S valuable ‘ Osteology of the Mammalia” 
holds so high a position among scientific manuals that 
the appearance of a second edition requires but a passing 
notice from us. The author is himself so continually 
adding to our knowledge of the anatomy of the higher 
Vertebrata, at the same time keeping fully au courant with 
the investigations of both British and foreign zoologists, 
that there are several minor additions which he has 
had to make aftess an interval of six years, since the 
appearance of the volume originally. Amongst the most 
important of these, we notice the record of the conical 
form of the odontoid process of the axis vertebra in the 
Chevrotains (77aeu/zna), the introduction of a summary 
of Prof. Parker’s study of the development of the skull of 
the pig, the account of the hyoid bones of the Ant-cater, 
of the large pectineal process in Phyllorhine Bats, and of 
the peculiarly anchylosed tarsus in the Muntjacs. In the 
first edition the typography and the printing of the wood- 
cuts was too black throughout ; in the new one this de- 
fect has been entirely removed, both the type and the 
figures being all that can be desired. There is a new 
outline diagram of special interest introduced to illustrate 
the mutual relations of the various elements of what 
may be termed the typical mammalian skull, This re- 
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places a plan drawn out for a similar purpose in which 

the names of the bones were distributed over a page in 
such a way as to indicate their relative positions, In the 

new diagram the employment of outlines to the bones 

renders the exact situation much more distinct and 

enables the commencing student to carry away with him 

a much more precise idea of the exact neighbourhood of 

each part of each bone than was possible from the older 

plan. We welcome with much pleasure this new edition 

of the “ Osteology of the Mammalia.” : 


LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, 
ov to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, | 


On the word “Force” 


Pror, Tat? in his lecture on Force said that this word must 
be used in a certain definite sense and in this sense only, In 
order to claim Newton's authority for the one definite sense to 
which he would confine the word, he has to assume, not only that 
Newton translated force by wis wupressa, but that he—an English- 
man writing in Latin-——used wis fasita, vis motrix, &c., without 
any English equivalents. Until good evidence for these assump- 
tions—-improbable as they are on the face of them-——is brought 
forward, Prof, Tait cannot claim the authority of Newton iv Ads 


favour, 


In the communication I made to Narurx (vol. xv. p. 8) T con- 
tended that the authority of Newton was against the restriction of 
the word to this one sense, on the assumption that the equivalent 
To these who demur to this 
assumption I propose the questions ; (1) Is it likely that Newton 
had in his mind no English equivalents for iis gesita, vis gravi- 
tatis, wes centrifuga ? (2) Vf force is not English for cis, what 
Knglish word had Newton in his mind? Until sume new light 
is thrown on these questions I maintain that Newton’s authority 
is claimed for the restriction of force to the sense of visi _ 
on, to say the least, insufficient grounds ; and that the obvivus 
interpretation of Newton's words is dead against it. 

I have, [ hope, in a previous communication done justice to 
Trof. Tait’s zeal for definiteness and accuracy; and with him I 
feel what supreme virtues these are in a scientific map. But I 
contend that the wide sense of the word force --which T attribute 
to Newton—is not loose and inaccurate ; it is simply general and 
coniprehensive ; cach of the narrower uses, as in vis intprevsa, 
ves snstta, is not more accurate but more special ; these special 
senses are not inconsistent, though they are not identical; they 
are neither inconsistent with each other nor with the use of the 
word force in its widest sense, Some English mathematicians 
wish to have this valuable word all to themselves for a 
special technical sense ; Newton claims no such monopoly, nor 


: is it claimed by all foreign mathematicians, nor conceded by 


metaphysicians ; nor is the claim to this monopoly likely ta be 
conceded until a better title to it has been shown. 
Cambridge, November 24 P. T. Main 


Peripatus N, Zealandiz 


In the November number of the Annals and Magazine of 
Natural History is a paper by Capt. [utton on Feripatus NV. 
Zealandia, in which the author comes to the astounding results 
that this species is hermaphrodite, and that its horny jaws are not 
foot jaws but homologous with those of annelids such as Eunice. 
If such were in reality the case much of my results concerning 
nok oie capensis (Phil. Trans, &. Sot. 1874, vol, clxiv. Part 2 
would lose its value, and since I believe Peripatss to be a most 
important form, and a representative of the ancestral stock of all 
tracheates, in fact of the Protracheata of Prof. Haeckel, I hasten 
to write a few words in pe fe pasar 

I obtained specimens of Feripatus N. Zealandia at Wellington 
from Mr. W. 'T. L. Travers, who haa done so mich for science 
in New Zealand, and who most kindly assisted me and my late 
colleague, R. von Willemées-Suhm, in many ways, and who 
first pointed out /. W. Zealandia to Capt. Hutton also. I. 
had further at least ‘fifty specimens of /eripatus collected for 
me and brought to me alive, I examine p and mude 
notes, but have been prevented by other work from 
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them hitherto, £ WV. Zealandia is not hermaphrodite, I ex- 
amined several males, which differ in no essential points in their 
structure from those of 7. capensis. Like those of P, capensis, 
they are less numerous than the females, and Capt. Hutton has 
been unlucky enough not to meet with any amongst the twenty 
specimens scanned by him. The jaws of /. MV. Zealandia are 
further, I belleve, devdloped just as are those of P. capensis. At 
least I saw that the earliest stages corresponded, and recognised 
the first pair of members of the embryo in 2, WV. Zealandie in 
the stage in which they are not yet turned inwards to become 
foot jaws. I have prepared a more extended answer to Capt. 
Hutton’s paper with an account of my own observations on 
P.M. Zealandiz for the Ann. and Mag. of Nat. Hist., but as this 
cannot probably be published immediately, I should be much 
obliged if you would insert this reply in NATURE. 
H. N. Moserey, 
Naturalist to H.M.S. Challenger 
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The Age of the Rocks of Charnwood Forest 


It id no doubt to be regretted that Mr. Woodward, misled by 
insufficient authority, should have introduced, in his excellent 
work on the geology of England and Wales, still further con- 
fusion into the maltreated old rocks of Charnwood Forest, but I 
doubt whether their age is quite so certain as Prof. Hull seems to 
think, I fully agree with him that there is not a particle of evi- 
dence for their Laurentian age, and that their syenites and horn- 
blendic granites cannot be correlated with the hornblendic gneiss 
of the mfalverta, but I must demur to his grouping them with 
the Cambrian rocks of the Longmynds or of Llanberis. The 
authority of Prof. Sedgwick is preat, but it must be remembered 
that the term Cambrian with him included far more than in the 
nomenclature of the Geological Survey, and [ am not aware 
that he ever committed himself to the Charnwood rocks being 
equivalent to his Zower Cambrians. Iéxcept a slight lithological 
resemblance of scme Charnwood rocks to those of Harlech 
and Jianberis, and a still shghter to Longmynd rocks, there is 
really nothing in favour of this special correlation, One point, 
however, there is which may give some clue to their age, which 
does not seem to have been much noticed hitherto, probably 
because the facts have been strangely overlooked in the CGeolo- 
gical Survey descripuion of the district. It is that beds of coarse 
volcanic agglomerate and ash abound among the Charnwood 
series, Further, the resemblance of the rocks as a whole (when 
not unusually metamorphosed) is very close to the ‘‘green slate 
and porphyry series” (or Borrowdale rock-) of the Lake District. 
Compared with the Welsh rocks, they are far more like those of 
Cader-Idris than of Lianberis. With these there is scarce any 
lithological resemblance, but if I mixed my Charnwood collec- 
tion with those from the other two localities, e: pecially the former, 
1 should have great difficulty in separating many specimens. It 
seems then to me far more likely that this great volcanic activity 
in the Charnwood district should have corresponded in time with 
that in the Lake District or with some part of that in Wales, than 
that it should have happened in the age of the Harlech, Lian- 
beris, and Longmynd groups, where we have no evidence of any 
volcanic disturbance, The argument may be summed up thus, 
as it seems to me ;-—-The Charnwood rocks are old, so are both 
the competing groups ; they are unfossiliferous, so are both; 
they are cleaved, so are both; they contain evidence of great 
volcanic action, so do the Borrowdale series, and not the Welsh 
Lower Cambrians. One point for the former. The general cor- 
respondence of their strike with that of the Borrowdale series 
under Ingleborough may also perhaps count ap AaeE Og. 

‘ G. BONNEY 

St. John’s College, Cambridge, November 25 





THOUGH the discussion of the age of the rocks of Charnwood 
Forest is not likely in the present state of our knowlege to lead 
to any useful result, there are stilla few points in Prof, Hull’s 
letter on the subject which seem to callfor remark, In the first 
place the late Prof. Jukes was by no means so strongly in favour 
of the Cambrian eof these rocks as Prof. Hull states. Piof. 

ukes words, in Potter's (not Porter’s) ‘* History of Charnwood 

orest " are as follows ;——"* It is therefore uncertain whether they 
(the rocks of Charnwood) bdlong to the Devonian, Silurian, or 
Cambrian systems, the probability only being in favour of the 
latter,” Secondly, the Cambrian of Sedgwick includes a great 
des! rote than'the Cambrian of the Geological Survey, aud 
‘therefore there is not the perfect unanimity between these two 
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authorities thet Prof. Hull’s remarks would lead us to believe. 

Thirdly, if lithological resemblance is to go for anything, it may be 

used directly against the Cambrian age of the rocks. On the 

western side of the forest we find sheets of crystalline rock and 

beds of highly altered conglomerates and breccias, which have a 

suggestive likeness to the Java flows and ash beds of the green 

slate and porphyry series of the Lake District, I don’t say the 

resemblance proves anything, but it is worth quite as muth as 

the similarity between the slates on the east side of the forest and 

the slates of Lianberis. Mr. Bonney has also called attention to 

the fact that the strike of the Charnwood Forest rocks is the 

same as that of the Volcanic Series in the Lake Country, when 
that group is last seen. Again, it is far from certain that the 
rocks of Charnwood Forest are all of the same age. I recollect 
seeing many years ago some sections (of which Iam afraid I have 
kept no record) that seemed to show that some of the bosses of 
Dioritic rock near Markfield were older than the slates that 
surrounded them. If this be so, daa fl these crystalline hills 
may be the projecting points of a nucleus of similar rock that 
underlies the whole area, and which may be Laurentian in age. 
The rocks are not gneiss, but I know of no reason why the equi- 
valents of the rocks of the Hebrides must be gneiss all the world 
over ; they are, however, rich m hornblende, and so are the 
Hebridian rocks. With all these possibilities before us, [ am 
afraid it will be hard to arrive at that enviable state of security 
which Prof. Hull seems to have been in when he penned his 
letter. A. H. GREEN 





I am pleased to find in Naturr, vol. xv., p. 78, a letter 
from Prof. Hull, with reference to the age of our Charnwood 
Forest rocks. Le writes ugainst their assignment by Mr. II. 
B. Woodward, in his ‘‘Geclogy of England and Wales,” to 
the Laurentian period (see p. 24). 

But, in fact, as Prof. Hull himself points out, we also find on 
p- 30a statement that part of the series may belong to the Cam- 
brian epoch. 

It would appear that as Mr. Woodward is not personally 
acquainted with the region, he has endeavoured to give the views 
of the various authors whom he knows to have written on the 
subject, and as these are conflicting, and based upon Kittle per- 
sonal work, it is no wonder that he has been led astray, 

1 dv not think sufficient importance has been attached to the 
study of this isolated outcrop of old rocks. We can trace its 
continuation to the south and south-east for a considerable dis- 
tance, and J would venture to suggest the possibility of a flexure 
or spur in this direction connecting with the old palzozoic ridge 
for which we have lately been fishing in the Wealden. In my 
‘** Geology of Leicestershire and Rutland,” which will shortly 
be published, there will be found some fine photographs of the 
principal quarries and natural outcrops of the Charnwood rocks ; 
and I have there given the reasons which induce me on the whole 
to refer the main mass of the rocks to neither Laurentian nor Cam- 
brian, but to the Silurian period. The evidence is but scanty 
however, but a balance of probabilities at the best. As to 
Sedgwick’s determination of the region, we must remember that 
much that he then called Cambrian has since been assigned 
to Lower Silurian. Ws. TeRoMg HARRISON 

Town Museum, Leicester, November 24 
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Minimum Thermometers 


SOME time ago a correspondence appeared in NATURE (vol. vi. 
Pp. 122, 142, 221) on the subject of moisture, deposited in mini- 
mum thermometers exposed on the grass. As I was at the time 
much annoyed with this myself 1 tuok up every hint I could get 
in the matter, though I must confess with indifferent success. I 
tried for a long time india-rubber packiny, with sealing-wax, &c.,, 
of varying coats, as advised, but still moisture insinuated itself, 

At last I bethought myself of a coré packing. I cut a piece 
of cork so as to fit tightly round the neck of the thermometer 
tube, then inserted the tube and packing into the glass casc— 
the cork packing being about a quarter of an inch Tong. Tlie 
exposed end of the cork 1 covered with two or three coats of 
asphalte, as used on microscopic slides, At first a slight bubbling 
was seen through the asphalte, but soon disappeared, and a fine 
uniform surface at last set in, The thermometer has now been 
in wse for several months, and not the least trace of moisture has 
ever been seen within the cases, although moisture has been 
abundant, especially for the last three months. The process is 

simple enough, and I venture to send it to you, hoping shat it 
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' waay answer the purpose for others ay it ‘hes. now fot some time | 
3 Soo “OMas Fawterr | 
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| answered mine. Be | 
."” Blencowe School, Cumberland, November 6 


Electric: Moter Pendulum 


a following very simple apparatus may I think be of use in 
to 


any laboratory’ or other place where at times it is necessary 
_ have a pendulam beating seconds in order to 
: or needing it. 
, Etwonsists of a Siemens’ galvanoscope, A, to which is attached 
‘ the pendulum ; the needle Nn, preferably with platinum contacts, 
, works between two platinum wires, B and c, with 9 small amount 
of:play ; these platinum wires are insulated from one another by 
| being fastened into a piece of ebonite, which works on a pivot D. 
| The needle is connected by its support to one end of the coil of 
_ the galvanoscope, the other end being to earth. To the wires, 
B.and C, are connected the opposite poles of a small battery, ‘he 
‘gentre of the battery being to earth. 
|’ The action of the instrument is as follows :—On slightly oscil- 
lating the pendulum the needle N makes contact between B say, 
‘and the coil, the magnet being so arranged that the needle then 
_ deflects towards B, thus carrying with it the movable contact 
wires until the pendulum reaches its limit of oscillation, when it 


give the time for 





falla, breaks contact with » and makes contact with c, which 
thus tends to pull the needle over to c, and so on; in this way 
the pendulum receives at each oscillation the impulse necessary 
. $0 overcome the forces tending to stop it; and thus will keep 
oscillating as long as the battery supplics the motive power. 
For small ares the beat is mot affected by variation in battery 


“Th the circuit of the battery we can introduce an electro- 
a which at each contact of the pendulum on one side will 
ma 


¢ a stroke on a bell, or indeed by a detent will move by a | 
_smnall train of wheels the hands of a clock. If the pendulum is | 


made to beat half‘keconds, then the contact being made alter- 
nately on each side, the bell stroke would beat seconds, We 
could of course introduce any number of arrangements of this 
sort at any intervals along the circuit, and so moye any number 
pf clocks at different positions in a large establishment, only 
gue pendulum being requisite to control the whole as . 
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"PROF, YOUNG ON THE SOLAR SPECTRUM 
“THE. paper ‘of Prof. C. A. Young read at the last 
fh pypeting a the | ep poblent oe for the 
Advancement: of Science describing his recent measures 

lanerment of the D and other absorption lines at 
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‘By careful measures to which all the ‘Recessa 


. tithe have been rigorously applied, obts ned by using 4 
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diffraction A prism, Prof, 
Young deduces from observation of the D lines. vaiue of 
142.4% 0'045 miles per second for the surface velocity 
of rotation at the sun’s equator Direct observation -of 
the motion of spots gives 35 tiles per second, and’ 
the author thinks that the difference of these two 
values being so many times larger than the probable 
etror of the spectroscopic method, the result of which 
agrees so well with Vogel’s result, indicates that. a ‘por- 
tion of the displacement observed is produced by the 
difference in the angular velocity of rotation of the solar 
atmosphere which causes the absorption lines and the 
underlying luminous surface, and the sign of the differ- 
ence would indicate that the atmosphere is swept forward 
with the greater velocity of the two. ) 

This conclusion is itself one of great interest, but for 
many persons the fact that it is based on the acceptance 
of Doppler’s theory will be a source of satisfaction as 
indicating that the recent disputes as to its soundness are 
beginning to be considered settled and in ite favour, as 
at any rate a near approximation to the truth. 

One of its first assailants, on mathematical grounds, 
was Prof, Petzvall. But, as was pointed out by Mach in 
a “Contribution to Doppler’sTheory,” published at Prague, 
in 1874, his main argument fell beside the mark, while the 
only one which touched it went to prove that for com- 
paratively small velocities of translation in the source of 
sound or light, compared to the velocity of wave trans- 
mission, Doppler’s theory was a correct approximation. | 

More recently Van der Willigen’s mathematical objec- 
tions have been apparently fairly disposed of by Mr. 
Christie, while the discrepancy that Father Secchi has 
lately pointed out between the measures of displacement 
of spectral lincs in the case of certain stars as observed 
by Mr. Huggins on the one hand and at Greenwich on 
the other, does not really affect Doppler's theory at all, 
but only the degree of certainty with which it can be 
applied to the determination of stellar motion. But the 
facts are not as Father Secchi represents them. He points 
out, in a list of thirteen stars, that the displacement in 
the case of some five stars as observed by Huggins is in 
the opposite direction to that observed at Greenwich. 
But the Greenwich observations that he takes are some 
early tentative observations, We have taken the trouble 
to refer to the most rccent Greenwich measures, and find 
that of the five disagreements insisted on only one holds. 


INDIAN GEOLOGY 

"T HERE seems to be avery pretty quarrel just now-~ 
and one urged with the usual absence of acrimony 

in scientific controversies—as to the age or ages of an 

important group of rocks in Her Majesty’s Indian 

empire. | ! 

For years it has been known that while a large mass of 
the rocks forming the Peninsula of India are unfossi- 
liferous, there is also in that country an extensive series’ 
of beds the predominant, and frequently the only, fossils 
of which are vegetable remains. These beds wete often 
spoken of as the Plant-beds of India. Among. the fora’ 
certain forms which used to be called Palmosamia, pow. 
Pulophyllum, were pretty generally distributed, while the 
genera Schisoncura and Glossopteris were found in lower. 
portions of the series, Pe ean et tien ot oe 

_On the evidence of the first-named fossils and several 
others,a Jurassic age was assigned to the containing beds," 
while the ‘identity of the Glossepéerts with Auttralian 
forms involved these Indian beds inthe dispute'da to. 
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whether. the coal-rocky of that “country..were ‘tikewise. 
‘Qne portion of the Indian, ‘plant beds contained. a 
limited terrestrial fauna which on ‘high authority (Hum. 
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‘portion of this, plant series (in.-Kuitch) wag found ass 
: ciated ith x roasige fauna: ranging fromthe age of the 
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Bath Oolite up te the Tithonian of Gontinental geo- 
Od the whole question, the. Triassic fossils, though their 
- suggentivencas was, admitted; were not censidered suffi- 
cient to: have much influence, and to the upper part of the 
plant-beds.a Jurassic age was assigned, while the lower 
‘portion, apparently on the ‘evidence of the Glossofpteris, 
‘was thought: to be Paleozoic, ah opinion, however, which 
dous not appear +4 have been universally rectived. | 

In this state, or ohe very similar, Dr. Feistmantel 
found the subject upon commencing his examination of 
the Indian fossil plants, aided by the separation of the 
series into several. groups on stratigraphical grounds by 
the officers of the Geological Survey. 

His examination has led to results so far as yet pub- 
lished, which will be found in two papers among the 
Records of the Geological Survey (vol. ix., parts 2, 3). 

From these it appears he considers the Kutch flora to 
represent a period in ee epoch somewhat earlier 
than that indicated by the associated marine fauna, so 
far.as this has been examined, which is one of the points 
in debate, and that five of the upper divisions of the 
Indian plant beds (or Gondwana series) are Jurassic, 
while he contends that the remaining three of its lower 
groups are neither Juragsic nor Carboniferous, but 

riassit. a 

In a paper imimediately following Dr. Feistmantel’s 
second contribution to the Records of the Indian Survey, 
Mr. W. T. Blanford discusses the whole question, and 
arrives at the conclusion that the evidence connecting the 
lower Indian, plant beds with the Australian carboniferous 
rocks is about equal to that for their being of the same 
age as the Trias of Europe—pointing out that the land 
faunas and floras of Paleozoic and Mesozoic times 
differed from each other in different parts of the globe, at 
least as much as they do at present, and far more than 
the fauna of the sea. Also that the evidence founded 
upon fossil plants of the age of rocks in distant regions 
must be received with great caution, being certainly in 
same cases opposed to that furnished by the [contem- 
peraneous) marine fauna. Se ys 
In a coming volume of the “ Palzontologia Indica,” 
Dr. Feistmantel will no doubt state his views and their 
reasons a3 fully as possible ; meantime, enough has been 
said. to show the interesting, yet rather difficult, nature of 
the subject, for more detail regarding which the papers 
just mentioned may be referred to. 





THE RIVER CLYDE 
HE foe. of Civil Engineering, as defined by 
. | Telford, which definition is incorporated into the 
Charter of the Institution of Civil Engineers, is “the art 
of directing the great sources of power in Nature for the 
uae. and convenience of man,” and there are few more 
striking examples of what science may do for commerce 
or heli at san may accomplith by working band-in-han 
with Nature than is the proud position of the River Clyde 
at the present day, ay compared to what it was one hun- 
dred years ago, or even as late as the year 1840, 
To many of those who attended the recent meetin 
Soret ceed ries oe 
OOTY THE Ptog: y Of the C ‘ow, Witt 
which wnat itediseola ly Be ceanected, the princely hospi- 
tality of its thhabitants, it may be interesting to know that 
noble yiver which has made Gia the mighty city 
eect it Soom whose dhates some. of the largest ironciads 
1 our Atel Have been lauached is a water highway, almost 
‘ae adh hp warke of nian dete the Soez Canal itself. 
in Kite hundyed gears ago the Clyde was little more then 
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called Dumbuck Ford, twelve miles below Glasgow 
Bridge, passengers tould traverse it on foot. Now, vessels | 
drawing twenty-three feet of water can ride safely in the. | 
heart of the city at low water, and the largest, acean-going 
steamers can come up the river at all times of thé tide. - 

This wonderful change has been brought about by a suc-: 
cession of engineering operations, in all of which Nature 
hes been coaxed, by attificial means, into doing the largest 
sharé of the wotk ; and the operations of man, great as 
they have been, have been directed solely to assist that 
work, and to rémove obstacles which stood in its. way. 
The names of the engineers under whose directions these 
improvements have been made, alone show that the highest 
scientific skill has been brought to beat upon the develop- 
ment of the water-way to the City of Glasgow ; for, within 
the last 100 years, amiong the engineers who have been 
employed by the Clyde trustees, either to carry out im- 
provements, or to | hina reports in connection there- 
with, will be found the names of Smeaton, Golborne, 
Watt, Sir John Rennie, Telford, Stevenson, Walker, 
Scott Russell, and Bateman; but the largest engineeting 
operations have been left for Mr. Deas, the present engi- 
neer of the Clyde navigation to carry out, for since the 
year 1872 greater progress has beén made than during any 
previous equal period. In that time no less than 1,503 
lineal yards of quayage have been added, slip and graving- 
docks have been constructed, large cranes erected, dnd 
very considerable progress towards completion has been 
made in the celebrated Stebcress Docks of which we shall 
speak further on. 

The exceptional construction of these docks, necessi- 
tated by the local peculiarities of the geological strata, 
formed the subject of a valuable paper read before the 
British Association by Mr. Jatmes Deas, C.E., under 
whose directions they are being constructed, and who 
has recently published a most interesting work upon the 
Clyde,’ illustrated with maps, sections, and tidal dia- 
grams, and from which miany of the data contained in 
this article have been derived, and to which we would 
refer those of our readers who wish for further investi- 
gation. 

It is just a hundred and eight years ago since John 
Golborne, of Chester, visited the Clyde and made his 
first report, in which he pointed out that the shores of the 
river “in most places being much softer than the bottom, 
the current has operated there, because it could not pene- 
trate the bed of the river, and has by those means gained 
in breadth what is wanting in depth ;” and, he added, “I 
shall proceed on these principles of assisting Nature when 
she cannot do her own work, by removing the stones and 
hard gravel from the bottom of the river where it is shal- 
ae and by contracting the channel where it is worn too 
wide.” : 

Golborne, carrying these principles into practice, erected 
a number of rubble jetties so as to contract the channel, 
giving to the stream greater rapidity, and consequently 
greater scouring power, and by a system of dredging in 
the deeper shallows, and horse-ploughing in those which 
were exposed at low water, he loosened the hard crust 
forming the bed of the river, exposing to the action of 
the current the softer material below, which was speedily 
scoured away, and in less than eight years the depth of 
water at Dumbuck Ford was increased from 2 feet to 
14 feet. Golborne was followed by Rennie, who, in 1799, 
recommended the shortening of some of the jetties, the 


lengthening of others, and the construction of new ones, 


so ag to direct the channel in its proper course with the 
least obstruction to the water ; and to insure this he re- 
commended building rubble walls from point to point of’ 


| the jetties, se as to avoid the formation of shoals between | 
them; These suggestions were carried out by the Clyde. 


iver Clyde ; an Historica! Description of the Rise and Progtess | 
ar sea we ‘By Jameds Deas, M.Inst.C.E. (Glasgow 5, 
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, mistakes in transmission can be traced to the station and | into a metal box containing ink, and the other end hangs 
person where they occur, ‘| down nearly touching a paper ribbon, The mation of the 
“The Recorder consists of .a pee electro-magnet, | coil ig thus transmitted to the glass siphon,’ ‘The metal 
between the poles of which a coil of fine insulated wire is | box containing the ink is insulated and is electrified by. 
‘delicately suspended, sq.as to be able to move round a | means of an electrostatic induction machine while the 
vertical axis. The current from the cable is made to pass ! paper ‘is connected with the earth, The ink. being: ¢lec- 

: b this coil of wire, : ‘When ‘a current passes through ed, is drawn from the point of the sipbon and ‘Spurted . 

a coil suspended between the poles of a magnet, the | out in small drops on the paper. When no current is . 
coil tends to take up a position with its plane at right | passing they form a straight line om the paper as it is 
ae arr os drawn past the end of the siphon; but 


w : 
di ea _, when a.current passes through the coil, | 
es £ 7 - @ it being deflected, draws the siphon to 
= i‘ —_——~, 8 . one side, and the line on the paper is. 





no longer straight, but indicates the de- 
flections of the coil. The weil-known: 
Morse alphabet is used with the recorder. 
A deflection of the siphon-point to one 
- side corresponds to a dot, and one to 
the opposite side to a dash. | 
Fig.. 1 shows a front view of the 
Recorder, 5B is the electrostatic induc- 
tion machine, called the mouse-mill, 
which is driven by an electro-magnet 
inside the box D, The monse-mill 
serves two purposes, It generates elec- 
tricity, which 1s communicated to the 
box K, containing the ink, by means af 
the rod P, and it draws the paper alone 
past the siphon point. MM are the 
electro-magnets and S$ is the coil of wire 
suspended between them; / is the 
siphon, one end of which dips into the 
ink-box K, and the other end is almost 
touching ‘the paper ¢. The paper 
passes under the spring 2 which keeps 
It cape peat over ae gers b, pore ver- 
tically down, past the siphon. point, to 
the driving drum d@. The battery used 
for the electro-magnet MM and for the 
mouse-mill is of the form of Daniell’s bat- 
tery known as the 7ray battery, » It is 
fully described in NATURE, vol. vi. p, 32. 
Fig. 2 is an enlarged view of the sig- 
nal coil and siphon. . Fig. 3 shows a 
front view of the suspension of the coil. 
S is the coil suspended by a silk fibre 
passing round the pulley 7. From the 
coil hang two weights, which can slide 
up and. down the guides #. The coil 
surrounds a stationary piece of soft iron 
placed there for the purpose of increas-. 
ing the intensity of the magnetic field. | 
A. silk fibre » connects one cornér of: 
the coil with one end of a vertical lever 
ww. The other end of the lever is con- 
_ pected to the siphon ¢ by meane of 
another silk fibre, and the motion of the 
coil is thus communicated to the siphon. 
In consequence of. the electrostatic 
capacity of submarine cables, a retar- 
dation occurs in the transmission. of 
signals, so that when a current enters 
: at one end of a cable, a certain time 
Oo . | Fis. 3 | ' eeres before any er gr ere 
angles to the line joining the poles. There are two {tected by the most delicate instrument al Die eke 
weights suspended from the bottom of the coil, which, | end, Fig. 4, Curve IL, pa elpetagoel yes (ment are 
when ng current is passing, keep the plane of the coil im | current, received at the remote he aa nis ae 
the line joining the poles of the magnet. When a posi- | gradually increases, vege the esate sg pheanente ne 
tive current :is passing, the coil tends to turn round a | nected.to one pole of a battery and kept p a of Gis cae 
vertical axis in’ one direction, and when a negative cur- bli) a A gorioeia pletion = cba tstervaie “oF 
: : i in the opposite | ren The. ho | ‘pt eres , 
Feciat e M tence fo fom roxnd in the oPpOnS| Spe egkoned Go the int applicabn of the ater in 
The coil is connected by means of sik fibres with a | terms of an arbitrary unit, 2, I ead an eae 
very Ene glase-siphan, enspended 0 that.one. tnd dips be defined as follows :—-Suppose a cable elettrised soa 
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the ¢lectrification al th cable ma be’ represented by 
repress patie vith single restrain in the middle 


ee 
eee 


a harmonic curve, wi | 
and zero at.each end. Now let both ends 
be connected to earth.. Then the time that 
the harmonic electrification takes to subside 
to three-fourths of its. initlal value is: de- 
noted by a. Curve I. coincides so: nearly 
‘with the line, 0X, at’ first, as ‘to indicate 
that there 'is no sensible current until the 
interval of time corresponding to @ has 
elapsed ;: although, strictly speaking, the 
commencement of effect.at the remote end 
is instantaneous. After the interval, a, the 
current rapidly increases in strength. When 
an interval of time equal to 54 has elapsed 
from the first application of the battery, the 
current will be about half its ultrmate 
strength, After tog, the current will have 
attained to nearly its full strength, that 
the further increase will be scarcely sensible. 
Theoretically the full strength is not reached 
until an infinite time has elapsed. 

Fig. 4, Curve I1., shows the effect at the 
remote end of applying a battery during a 
time equal to 4a, and then putting the cable 
toearth. It will be observed that a current 
gradually diminishing in strength continues 
to flow out of the cable for a considerable 
time after the battery has been disconnected. 
itis this after-effect which interferes so seri- 
ously with the working of submarine cables. 


The Automatic Curb Sender was designed by Sir 
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strip of paper in right and left holes, which correspond to 
the dot and dash of the Morse alpbabet, and a central 
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row af holes is punched for the purpose of carrying the 


William Thomson and Prof. Fleeming Jenkin for the | paper through the machine, The paper is then put into 


purpose of diminishing the effects 

of the retardation due to‘the elec- 
trostatic capacity of submarine 
cables. This was accomplished by | 
making each signal consist of two 
currents, the second being of oppo- 
site name to the first and of a 
shorter duration. The latter, or 
‘curbing current, hastens the neu- 
tralisation of the cable after the 
first current has passed, and tends 
to do away with the effecrs of the 
first current. For example, let one 
end of the cable be connected to 
one pole ofa battery for an interval 
of time equal to da, and then let 
it be connected to the opposite 
pole for atime 3¢. The effect at 
the remote end of this latter current, 
if it had occurred alone, would be 
represented by Curve III. of Fig. 
4, ‘The joint effect of the two cur- 
rents ia represented by Curve IV., 
whose ordinates are the algebraic 
‘sum of the ordinates of Curves Il. # 
and Tll.. The quick return of 3m 
Curve TV. to. the sero Hue ox, as Bie 
compared with Curve IL, shows the * 
advantage of curb sending, = 
: "The curve traced out by’ the 
‘point of the siphon represents the — 
curve of- arrival, and the effect of 
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curb’ sending is to give a sharp outline to the signals and | the machine and drawn along at a uniform speed by 


_ to-bring the point of the siphon back o ne 


the zero line “between ¢ach signal: It is 
i ibrigirnl dad the success of curb sending 
that. ‘the spaces for the signal and curb 
currents should be perfectly correct, and this 
can only’be effected by means of automatic 
mechanism, 00 7 | 


Big, $18 ati engraving from a photograph of e aut 
mei an En, g from a photograph of the auto- 
matic sender, The message to-be sent is punched on a 


Von oe 


as 











arly back to | means of clock-work, The paper passes through the 
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‘tube u and undermeath two prickers placed so as to cor 
respond to the right and left holes in the paper. When 


| bi, 


". sdvolation, and the 


47 


| the 
— @inothed 


' a vight or left hole passes, the corresponding pricker falls 
" date the bole, and m ee fity J 2 pagent fhrough the 


I ae iancnede oaks eter aoe 
mg being caught in the rm of the wheels oblige: 
to remain there unvl the ‘wheel makes one cam 
ning in the rim returns to free nh, 
The wheel makes one vevolution while one space passed 
icker. When the spring is lifted into the rum of 
the wheel it makes connection between the battery and 
set of springs, The latter set of springs are 
acted da ty a donble cam, 11’, which is connected with 
¢ sathe shaft as © 0’, and revolves with it, During one 
olution this double ram by means of the second set of 


“ sprmgs sends first one current from the battery ito the 


my 
4 
' 


cable, and immediately afterwards a second current of 
the opposite name and of rather shorter duration. The 


. firét cirrent is the signal and the second is the curb 


' @urrent. Ifa left-hand hole m the punched 


paper passes, 


‘ @od the corresponding pricker falls into it, a pasitive 


Current will be sent first, followed by 


& negative current, 


; but if a nght-hand hole passes, the firat current will be 


aa oe: 


followed by a positrve one. 

shows the appearance of the punched paper 
when it is prepared for the Automatic Sender. The 
specimen represents the signal “understand” and the 


_ first seven letters of the alphabet. 
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ON THE CONDITIONS OF THE ANTARCTIC” 


I ©, principal object in this evening’s lecture is to 
direct your attention to some of the pecularities in 
tive physigal conditions of the Antarctic regions, and to 
pet you in a better position to contrast there with the 
inote wenerally known phenomena of the Arctic ; and it 


| seems specially appropna’e to allow ovr thoughts to 
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_ reterd of daring and self-sacrifice, 
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ale was of g deeper shade, The heig 


travel for an hour towards that other fortress of the Ice 
King, a fortress apparently even more hopelessly 1m- 
pregnable, sow while the pulse of the nation is still 

ing in sympathy with the brave little band who 
have just added another chapter to a long and terrible 
and have succeeded in 
the face of almost unparalieléd hardships in once more 
planting the Union-Jack nearest to the North Pole. The 
propriety is all the greater seeing that Capt. Nares, the 
gallant Jeader of the northern explorers, is also the last 
of the few navigators who have crossed the Antarctic 


Circle, 

I will firat of all then give you a brief sketch of our 
reesei experiences in the Challenger, and then go on 
th consider what may be the most probable explanatiqn 
of some of the most striking of the appearances which we 


gy about a month at Kerguelen Island, 












meqseiogical and other observations, and se- 
ble spot observation of the transit 
tish jn the foliow- 


astronomical party 
the Challenger left Christmas Harbour on 
1874, and on February 6 we reached gage 
me af the Heard Islands, and on the 
Ser thee matting of tbe i1th a large iceberg ves 
on ith a lar 
; ccctucoecttaeeat about six miles off. The 
table-shaped, the top perfectly flat and covered 
i a cnesling layer of snew. The dicular ice-clitts 
ing it were of a delicate pale bine, apparently per- 
ur, with some caves and slight Aging a where 
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the sa wad aig feet, and its extreme length by 

gieasurement was 2,202 feet ; so that, supposing 
it ta bes in shape, the contour of the visible 
portion beg continued downwards, ita depth below the 


pnacdcnd athctiord by Sir. Wyvile Thomson, ¥.R,8., delivered 
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water may probably tare about 

in the atvernoon = Lot 7 nate show ’ 

his wateh a large piece come off the si 
, and we erwatds saw a q 


sth was misty, with a reese for fren 
thé north-west by wot Many icebergs aan *y right 
from time to {ime and quickly obscured iy thé 
mist. aot position of the ship at noon was lat, G2° 36 S, 


_ Fowards evening we passed close to & very beaa 
iceberg. One part of hy was rounded and len ng 
form, putting us in mind of the outhne of the Spain, 
and another portion, separated from the first by a fissure, 
the sea dashing through between them, was like a frag> 
ment of a colossal cornice, As the sun sank the ice 

a most lovely ea or mauve tint, and when we came 
close up to the berg it showed out vened in a won 

way with lines of deep cobalt blue. The ice was perfectly 
pure and ¢lear, The bergs which we were passing at this 
time seemed to be breaking up very rapidly ; some large 
fragments had been detached this one shortly befare 
we reached it, for a quantity of aédres was floating at a 
little distance. The pieces washing about in the water 
very soon lose ther edges and angles, and get rounded, 

wai disappear, 

The 13th was a fine day, with a light wind from the 
north-north-east and occasional snow showers. There 
were some large tabular icebergs along the southern 
honson, In the afternoon we passed close to a beautifial 
berg, very irregular in form, all the curves and shadows 
of a most splendid blue, The lower portion of the side 
of the iceberg next us formed a long steep slope ante the 
water, and up this slope the surf ran with every heave of 
the swell, taking in its course the glorious blue of the ite 


4 





rie ending at the top of the giacis in a line of gilstering 
m. 
The evening fell grey and slightly , with a number 


of icebergs pene ee the mist. One or two of us 
were standing on the bridge about midnight lookin at 
what seemed to be a low bank of white fog coming down 
upon us, when all at once & universal grating and rasping 
sound and sensation seemed to pervade the ship, an 

looking over the side we found that instead of sading in 
open water we had into the edge of the pack, and 
as far as the oye could reach to the eastward the sea was 
closely covered with blocks of ice of all sizes up to six as 
seven fect in length among which the ship 
way, A cold-looking moon struggled faintly ea 
cloud and mist and showed the pack vaguely for a male of 
so ahead, covered with a light fog through which we ® cou 
just see several icebergs right of us and om 
either bow, and the masses of ice bec larger and 
paieepe a closer pack as we passed | ron the 
ter ¢ 


dge. 
it was a wonderful and ina certain sense a beautiful 
uld certainly require for ite fall 
vealed ge weather ee es had, or 4, ape 
d slo ree her ghd rece | 
ou 

and we ing aboot beyond the live of washice for ts 

short ¢ hig . 
Oo following morni there were Sechieens ait toatl 
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band of white reflection rising some 12° above the horizon, 
and frequently bounded above by'a dark: rolled cloud. 

The 15th was clear and calm, with a light wind from 
the south-east, There were innumerable icebergs in all 
directions, some with their blue cliffs entirely visible from 
the bridge, and the blue waves Japping about their base, 
and springing up into fissures and recesses in Jjcts of 
dazzling foam ; some only rising above the horizon and 
slowly developing their varied outlines, and for a time 
deluding us into the idea that they were low-~sloping 
gently from the water, and that it might be possible to 
land upon them. All the very large bergs, and some of 
them were one or two miles in length, were table-topped, 
evidently retaining their original position. 

About 10 o'clock in the evening our attention was called 
by the officer of the watch to a very beautiful cffect of 
light. There had heen a fine crimson sunset, and now a 
dark curtain of cloud had sunk almost to the water’s edge, 
leaving between it and the sea along open line of the most 
vivid flame-colour, broken here and there by an iceberg, 
which, according to its position, took a rosy glow from 
the sky, or merely interrupted it with its cold grey 
outline. 

During the forenoon of February 16 we passed on 
under sail through a splendid double chain of iccbergs, 
most of them table-topped, and showing little evidence of 
change of form; and all day, on the southern horizon, 
berg after berg rose solemnly out of the water, at first a 
white line only, the blue bounding-cliff growing in height 
Shortly after noon we crossed the 
Antarctic circle, and a little later we reached our most 


southern point, lat. 66° go’ S.; long. 78° 22’ E. exactly 


fourteen hundred miles from the Sovth Pole. 
As the season was advancing, and as there was no 


. special object in our going further south—a_ procecding 


as Sts 
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which would have been attended with great risk to an un- 
protected ship, since, while the temperature of the 
surface-water ranged between — 1°67 and ~— 2°0 C, (29” 
and 284 F.), very close to the freezing-point of sea- water, 
the temperature of the air fell to -- 4°44 C. (24 F.), and 
once or twice the water began to show that slaudyy ap- 
pearance which we know sects so rapidly, converting in a 


. few hours an open pack into a donbttully penctrable 


» barrier-—~Capt. Nares decided upon following the edge of 
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' the pack to the north eastward, towards the position of 
- Wilkes’ “ Yermination Land.” 


From our most southern point the sea was tolerably 
clear of ice for at least twenty miles in a south-westerly 
direction. The whole of the horizon tothe south-east was 
closed by a chain of very uniform and symmetrical flat- 
topped bergs, all about 200 fect high above the water, one 
upwards of three miles in length, and several between one 
_and two miles. 

During the next week we were making our way slowly 
to the north-east, along the edge of the pack, sometimes 
dipping into it a little way, or crossing outlying loose 


* patches, 


Fy 


Ui 
; 


“, 1 to 2 fect out of the water. 


" The pieces of ice on which we were bumping every 


“now and then were 10 to 20 feet in length, rising from 
Most of them were covered 


“with a smooth layer of lately fallen snow, which had 


p 
4 


_apprrently not even got splashed with the water which 


was lapping round the blocks, it was so pure and white. 


* 


When the ship struck a block, the ice was usually 
driven aside unbroken; but the crust of snow was 


' shattered and fell into the water. At the line where the 
.. Water broke against the ice-blocks, they were all more or 
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. from the 
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' Many of 


‘less honeycombed and worn-looking, and along this line 
them were of a dirty-ycllow colour, probably 
washing of diatoms and crustaceans into the 
The temperatute of the air averaged about 


vi 47 C. (235 F.) in the shade ; and that of the surface 


Sof the sea 3°98 (27° F.); every overhanging ledge of 
Zan iseberg was fringad with delicate new icicles, and the 


NATURE 





105 





hoe 


“gummy ” look of the surface, threatening the formation 
of young ice, was very evident. The sea was usually a 
splendid deep blue. 

The weather changed during the night of the 23rd, and 
at daylight on the morning of the 24th the wind was rising 
fast with a cloudy sky and frequent snow-showers, We 
were very anxious to get a haul of the dredge in this posi- 
tion, and Capt. Nares had it put over in the hope of 
getting it up before the weather became too boisterous, 
‘The wind and sea rose so fast, however, that it was found 
necessary to shorten the operation. The dredge was got 
in safely, but, as we’ anticipated, it was empty, and had 
probably never reached the bottom. During the forenoon 
the weather got rapidly worse. The snow became con- 
tinuous, and was so thick—blinding clouds of singularly 
beautiful wheel-like crystals, which stung the face as if 
they were red hot—that we could scarcely see the length 
of the ship. We tried to get under the lee of an iceberg ; 
but while reefing an eddy caught the ship and dragged 
her towards the bers, which she fouled, carrying away her 
jibboom. At three P.M. things were nearly as bad as 
they could be. The wind was blowing from the south- 
east by cast, with a hurricane force, in the squalls; the 
sea was running very high; the temperature bad fallen 
to — 6711 C. (21° F.); we were surrounded with icebergs, 
which we could not see for the sheets of binding snow, 
but we could hear the dull boom of the surf dashing upon 
them. When the gale was at its height we saw the loom of 
an ireberg onthe lee-bow,and we werc drifting directly upon 
it. As there was no time to steam ahead, Capt. Nares went 
full-speed astern with the four boilers, and set the reefed 
main topsail aback, and under this sail the ship fortu- 
nately gathered stern-way, keeping broadside to the wind, 
and we drifted past the berg. Towards evening the wind 
fella little, and we moved about all night between two 
bergs, whose position we knew, keeping as much as 

yos:ible under their Ice till daylight. : 

On the morning of the 25th this storm, which was one 
of the most trying and critical episodes in the whole 
voyage, was entirely over, and the air was calm and clear. 
We pushed a couple of miles into the pack to the north- 
east. We were now about fifteen nules from the position 
of Termination Land on the chart sent by Licut. Wilkes 
to Capt. Ross. The sky was clear to the southward and 
wastward, the direction of the supposed land, but there 
was nothing which could be taken even for an “ appear- 
ance of land.” A sounding taken close to the edge of 
the pack had given a depth of 1,300 fathoms, and there 
was no trace of land déé77s on any of the icebergs. We 
were forced to conclude that Licut. Wilkes had been in 
error, and that there was no lau:} in this position, We 
now ran on steadily in a north-easterly direction towards 
Cape Otway, and on March 4 we passed a low irregular 
iceberg, the last we saw during our southern cruise of 
1874. We sighted Cape Otway on March 16, and on the 
17th we anchored off Sandridge Pier, in Hobson’s Bay. 

In these high southern latitudes, at all events at the 
point where we crossed the Antarctic circle, it seems that 
originally all the icebergs are tabular, the surface perfectly 
level and parallel with the surface of the sea, a cliff on 
an average 200 fect high bounding the berg. The top is 
covered with a layer of the whitest snow ; now and then 
a small flock of petrels take up their quarters upon it, 
and trample and soil some few square yards, but after 
their departure one of the frequent snow showers restores 
it in a few minutes to its virgin whiteness, The upper 
part of the cliff is of a pale blue, which gradually 
deepens towards the base. When looked at closely, the 
face of the cliff is seen to be traversed by a delicate 
ruling of faint blue lines, the lines more distant above, 
and becoming gradually closer, The distance between 
the well-marked lines near the top of the berg may be a 
foot,.or even more; while near the surface of the water It 
is not more than 2 or 3 inches, and the spaces betweer 
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the blue lines have lost their dead whiteness and have 
become hyaline or bluish. The blue lines are very un- 
equal in their strength and in their depth of colouring ; 
sometimes a group of very dark lines gives a marked 
character to a part of aberg. Between the stronger blue 
lines near the top of the cliff a system of closer bands 
may be observed, marking the division of the ice by 
still finer planes of lamination, but these are blended and 
lost in the narrower spaces towards the water-line, The 
blue lines are the sections of sheets of clear ice; the 
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lat. 65° 49’ S. There is unfortunately great difficulty in 
determining when the wall of ice to which the term “‘ice- 
barrier” was restricted by Capt. Ross was seen by 
Lieut. Wilkes or any of his party, since Lieut. Wilkes 
applies the term indiscriminately to the solid ice-walls 
and to the masses of moving pack by which his progress 
was from time to time interrupted. The wall is satisfac- 
torily described at one or two points only, 

I believe that the stratification of those portions of the 
icebergs which were visible to us is due entirely to suc- 
cessive accumulations of snow upon a nearly 
level surface. The spaces between the trans- 
verse blue lines on the bergs may possibly 
represent approximately the snow accumula- 
tion of successive seasons. The direct radiant 
heat of the sun is very great in these latitudes, 
and during summer the immediate surface of | 
the snow is frequently melted in the middle of 
the day, the water percolating down among 
the snow beneath and freezing again at night, 
or when it has trickled down into the shade. 
This process repeated every clear day for the 
two or three months of summer might well 
convert a very considerable belt of snow into 


white intervening hands are the sections of layers of | ice more or less compact. That the process docs go on 


ice where the particles are not in such close contact—ice 
probably containing some air. 

The stratification in all the icebergs which we saw, was, 
I believe, originally horizontal and conformable, or very 
nearly so. In very many of them the strata had become 
inclined at various angles, or vertical, or reversed; in 
many they were traversed by faults, or twisted or con- 


torted or displaced, but I never saw a sing'e instance of | falls. 


deviation from the horizontal and symmetrical stratifica- 
tion which could in any way be referred to original struc- 
ture ; which could not, in fact, be at once accounted for 
by changes which we had an opportunity of observing 
taking place in the icebergs. 

I think there can be no reasonable doubt from their 
shape, and from their remarkable uniformity of character, 
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Fic, .~ February 23, 1374. Lat. 64° 8° S., Long. 93° 24’ E. 


| that these great table-topped icebergs which we saw all 
around us, and closing in our southern and eastern horizon 
at the southernmost point of our voyage, and breaking 
dewn and melting a little further to the north, are pris- 
matic. blocks riven from the edge of the great Antarctic 
ice-sheet, portions of whose vertical cliff were seen by 
Ross in January, 1841, and in February, 1842, in lat. 
78° 4’ and lat. 77° 49’ S. to the southward of New Zealand, 
and by Tient.Cammandant Ringgold in the U.S. ship 





we had ample evidence in the icicles fringing the snow 
which was lying upon flat pieces of the pack, which 
dropped rapidly in the sun even when the thermometer 
in the shade was several degrees below the freezing 
point. ; 

The finer laminations may probably indicate the more 
feeble results of the same process after successive snow- 
As ] have already said there was not, so far as we 
could see, in any iceberg the slightest trace of structure 
stamped upon the ice in passing down a valley, or during 
its progress over ruches monfonnées or any other form of 
uneven land; the only structure except the parzllel strati- 
fication which we ever observed which could be regarded 
as bearing upon the mode of original formation of the 
ice-mass was 1n occasional local thinning out of some of 

the layers and thickening of others, just such 

an appearance as might be expected to result 

from the occasional drifting of large beds of 

snow before they have time to become con- 

solidated. 

We certainly never saw any trace of gravel 

or stones or any foreign matter necessarily 

- derived from land on an iceberg; several 

. Showed vertical or irregular fissures filled with 

discoloured ice or snow, but when looked at 

, closely the discoloration proved usually to be 

‘very slight, and the effect at a distance was 

_ chiefly due to the foreign material filling the 

fissure reflecting bght less perfectly than the 

2 general surface of the berg. In one or two 

. ; distant bergs there seemed to be thick hori- 

“«. .  gontal beds of ice deeply coloured brown or 

t-~ s  -bottle-green, but this was also, I believe, chiefly 
“.-" an effect of light. 

In the pack, which is made up of fragments 
of all sizes of berg-ice mixed with masses of 
salt-water ice, the berg-ice is almost always 
either white with pale-blue streaks, blue with 
a white opalescence, or rarely deep blue, or 
| still more rarely black from absolute transparency ; it is 

seldom soiled in any way. It is so occasionally ; on the 
roth we passed, not far from our turning-point, a piece of 
berg-ice with a small flock of penguins upon it. The 
birds had evidently been there for some time for the snow 
on the surface of the ice was trampled into a dirty brownish 
mud; another fall of snow would have converted this 
layer into a discoloured vein in the block, 
| WYVILLE THOMSON 
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OUR ASTRONOMICAL COLUMN 


CHANGE OF CoLouR IN A STAR.—Dr, Klein of Cologne first 
directed attention to a periodical change of colour in the star a 
Urse Majoris, from yellow to an intense fiery red, and estimated 
the duration of the period to be about five weeks. In a com- 
munication to the Astronomische Nachrichten, be gives observa- 
tions by Herr Weber from August 22, 1876, to October 24, 
which support his inference. ‘Thus on September § and October 
10 the star was considered ‘‘ stark feuerroth ” and ‘‘feuerroth, 
tief,” while on August 22 and October 24, it was noted 
‘“weissgelb” and ‘‘ gelb, schwach blaulich ” respectively : from 
September 5 to October 10 is a period of thirty-five days, con- 
firming the earlier estimation by Dr. Klein. Herr Weber ob- 
served with a Steinheil achromatic of 23 inches aperture, and 
34 feet focal length with a power of 90, Probably since the suspi- 
cion of a regular change of colour was made known, the star has 








engaged the attention of other amateurs, who may be able to add 


something to the evidence pro or con. 


New Dovur_t STArs.—Mr. Ormond Stone, Director of the 


Observatory, Cincinnati, has circulated a list of fifty double stars, 


varying in distance from o”'8 to 8"°o, which are assumed to be 
new, and which have been recently found by Mr. Howe with 
the eleven-inch refractor ; the whole are included between 8° and 
Positions are given for 1880, with esti- 
mated angles and distances, and the magnitudes of the com- 
Since the number of rapidly-revolving double-stars is 
probably much greater than at present known, it appears very 
desirable that micrometrical measures of objects newly discovered 
should be at once placed upon record, in place of merely esti. 
mated angles, which form no satisfactory starting-points for the 


40° south declination, 


ponents. 


calculation of orbits. 


THe Binary STAR » CaAssiopEa.—Dr. Gruber, of Buda- 
Pesth, has investigated clements of this binary, from normal 
His 
figures agree as nearly as can be expected in such a case with 
those cbtained by the careful calculation of Doberck. With the 
value of annual parallax obtained by O. Struve, viz., 0”°154, we 


position-angles formed with the aid of Duner’s orbit. 


find— 


Gruber. Doberck. 
Mass of the system 4°632 5256 
Semi-aazis major 56°097 63°831 


The sun’s mass is taken for unity, and the semi-axis major is 
expressed in mean distances of the earth from the sun. Dr. 
Gruber’s period is 1954 years. 

In the only two cases which we are at present able to com- 
pare with that of » Cassiopex we have for a Centauri, mass of 
system = 2°2 sun-masses, while for jo Ophiuchi the similar 
value is 3°J. 


THE Mass or Ngrrune.—It is understood that M. Leverrier, 
from his final researches on the motion of Uranus, obtains a 
sensibly larger value for the mass of Neptune than has been 
assigned by Prof. Newcomb, and one approximating to that 

_ which was inferred many years since from Mr. Lassell’s direct 
' measures of the distances of the satellite. 


THE NAUTICAL ALMANAC ror 1880 has been published, 


during the last week. The ephemeris of the planet Saturn, 
| which since the appearance of the almanac in its improved form 
; has hitherto been founded upon Bonvard’s Tables, is computed 
| from heliocentric plans communicated by M. Leverrier in advance 
i of the publication of his new tables in vol, xii. of the Anmaies of 


; the Observatory of Paris; the number of standard stars has been | 
: Increased from 149 to 197, and in extending Damoiseau's Tables | 


"of Jupiter's satellites, certain corrections supplied by Prof. 
| Adams have been introduced, 


The impression of the Nautical Almanac now considerably | 
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METEOROLOGICAL NOTES 
ACCELERATED TRANSMISSION oF WEATHER Mars.—The 


New York Hevald of November 7 publishes a map of the weather 
of that morning, exhibiting the lines of atmospheric pressures 
and of the temperatures over the United States, 
logical charting which was finished at the Central Office in 


The meteoro- 


Washington at 10 A.M. was immediately transmiited from Washi- 

ington in /ac-simile by telegraph to Philadelphia, where it was 

received at 10,30 A.M, It was shortly thereafter published in the 

supplement of the New York Herald of the same day, being the 

first occasion on which such. telegraphic charting had appeared 
in any newspaper. The fact of telegraphing and printing such 
charts solves one of the greatest difficulties of exchanges of 
Weather Reports. It may now be regarded as ouly a question 
of time when the more important newspapers of our British 
large towns will be in a position to present their readers every 
morning witha chart of the weather as existing only two or three 
hours before going to press ; and indeed it will not be till thi; 
result be effected that the practical utility of weather warnings 
will be properly developed, owing to our close proximity to the 
Atlantic and the rate at which our weather-changes pass to the 
eastward, 


Great StorM or WIND AT SypNkEyY.—Mr. Russell, the 
Government astronomer at Sydney, reports that during a heavy 
storm of wind which occurred in that part of Australia on Sunday, 
September 10, the wind, in a gust lasting one or two minutes, 
attained the extraordinary rate of velocity of 153 miles per hour, 
as ascertained by Robinson's cup anemometer ; and that during the 
twelve minutes, from 12.18 to 12.30 A.M. 22} miles of wind passed 
the Observatory, being at the rate of 112 miles per hour, This 
extraordinary recorded velocity may be regarded as a new con- 
tribution to meteorological observation, and we look with much 
interest to the description which will doubtless be given of the 
method by which it was determined. It scarcely admits of a 
doubt that the maximum velocity or force of the wind that occurs 
in great storms is frequently much understated. 


THE TEMPERATURE OF THE NORTHERN PART OF THE AT- 
LANTIC,—An important contribution to the physics of the North 
Atlantic appears in the November number of /etermann’s Geogr, 
Mitthetlungen, in a paper by Prof. Mohn on the temperature of 
the sea beween Norway, Scotland, Iceland, and Spitzbergen 
The material employed in the discussion consists of the obser- 
vations collected by the Norwegian Meteorological Institute frum 
the lighthouses on the coast of Norway and from Norwegian 
ships, and the observations published by the Scottish Metco- 
rological Society from their stations in Scotland, I'ari, and 
Iceland—the observing stations, exclusive of the ships, numbering 
twenty-two, At places where observations only for two or three 
years are available, they are reduced to the longer period of the 
nearest station by the process of differentiation, with the result 
that virtually the averages are all good and fairly comparable with 
each other. The results are represented on seven charts, well 
executed in colours, showing by six distinct shades, as well as by 
isothermal lines, the distribution of temperature over this portion 
of the Atlantic for each set of two months and for the year, and 
the changes in the positions of the same temperatures from sea- 
son to season. The outstanding feature of the charts is a strong: 


marked warm thermal axis, taking a north-easterly direction 
about 150 miles to westward of Scotland and Norway, extending 
even beyond the North Cape. Along this line of warm water 
temperatures are considerably higher than elsewhere in the same 
latitude. On the July-August chart, however, the warm axis 
approaches much nearer to the coast of Norway, and extends 


only from off the Naze to about lat. 66°. From June to Septem. 
har tha Narth Gea ie ealdect an the Seottish coast and warmest 
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In other words, during the hottest months the influence ol the 
heated Jan is powerfully felt, but during the other two-thirds of 
the year the peculiar distribution of the temperature is deter- 
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mined by the strong south-westerly winds and current of : 


the Auantic. This influence of the Atlantic on the tem- 
perature of Western Europe is enormous, the thermic ano- 
maly for January being estimated by Prof. Mohn to be 
10”8 in the interior of Norway, 25°'2 in Scotland, 3a°'q in the 
north-west of Iceland, while in Lofoten it amounts to 41°°4. In 
May~June and in a slight degree io July-August, a large extent 
of cold water appears as if thrust out from the Arctic Sea west 
of Jan Mayen to the south-eastwards as far as Faré, deflecting 
and crowding together the whole of the isothermals over this 
region in a most remarkable manner, This is a point which 
well deserves the most careful investigation, not merely from its 
evident importance to the fisheries of this part of the Atlantic, 
but also from its meteorological significance, it being in May and 
June that atmospheric pressure reaches its annual maximum, 
northerly and easterly winds their greatest predominance, the 
weather becomes brightest and clearest, and the rainfall sinks to 
its annual minimum over the extreme north-west of Europe. An 
instructive comparison is also made between the temperature of 
the sea and that of the air, and a valuable discussion is added of 
the observations made at different depths of the sea between 
Iceland and Norway ; but for these and other interesting points 
we must refer to the paper itself. 
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BIOLOGICAL NOTES 


Naw FRESH-WATER RHizorons.—-For many years the sinall 
group known as Actinophrys, first accurately described by 
Ehrenberg, remained sumewhat isolated, distinguished among 
unicellular forms by its nearly constant spherical form, and the 
persistence of its straight radiating processes or ‘‘ pseudopodia,” 
But in recent years a whole series of organisms has been de- 
scribed, and has attained sufficient prominence to constitute, 
with Actinophrys, an order denominated Ueliozoa. Many in- 
teresting papers have appeared in the Archi Jur gukroskapische 
Anatomie on these organisms, contributed by FE, Hertwig, 
Lesser, Cienkowski, Greeff, and others; and in our own country 
Mr. W. Archer has been the most active and successful student 
of the Heliozoa, his papers having been principally published 
in the Quarterly Journal of Microsenpical Science, From these 
one derives an idea of these animatcules as being the most com- 
plex of the free forms which possess pseudopodia, and are at 
the same time unicellular ; they are neither multicetlular and 
differentiated like the Radiolaria, nor organised like the ciliated 
Infasoria, While a few forms, as Actinophrys, are quite devoid 
of skeleton, most of them possess certain hard parts, consisting, 
it may be, of a single solid and globular piece, but in other cases 
of very minute rod-shaped spicules, sometimes siliceous, some- 
times eadily soluble. These are either disposed so as to invest the 
main body of the organism more or less closely, or radially, pro- 
jecting as spines. ¢%Vhen food is taken, these minute hard pacts 
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present in use. He proposes to classify Endogens under four 
series, viz,, 1. EPIGYNA!; flowers with a double ysually petaloid 
petiahth ; ovary usually inferior syncatpous, 2. CORONARIEZA ; 
flowers with a double usually petaloid perianth ; ovary superior, 
almost always syncarpous. 3. NupiFLorat; flowers usually 
achlamydeous, or with a dry perianth ; ovary mostly apocar- 
pous ; and 4. GLUMALES; perianth replaced by membranous 
scales (pales or lodicules) ; ovary always uniovular. The orders 
are arranged thus in the four series:—in the first, Hydro. 
charidex, Scitaminex: (including Musaces, Cannacer, &c.), 
Orchidere, Burmanniacex, Ividerr, Amaryllidex (including Hie- 
modoracex), Taccacere, Dioscoridex, and Bromeliacer (2): to 
the tecond, Roxburghiacer, Liliacese (including Melanthacer, 
Smilacese, &c.),Pontederiaces, Philydracese, Xyridex, Comme- 
lynacex, Junceat, and Valme ; to the third, Pandanes, Aroides, 
Typhacer, Lemnacex, Naiades (including Juncagines), and 
Alismacex (?); and to the fourth, Eriocaulez, Centrolepidece, 
Restiace, Cyperaces, and Gramines, 

THR SENSATION OF SouND,--At a recent meeting of the 
Vienna Academy a paper was communicated by Dr. Isidor 
Hein “On the Relations between Verceptions of Touch and 
of Hearing.” His conclusions are these :—1, ‘he sound pro- 
duced by striking a solid body is always accompanied by a sen- 
sation of touch, which, like the sound, differs according to the 
nature of the body. If the sound is different in different paris 
of a body, there goes along with the variation of the sound, a 
variation in the touch-sensation ; and if the surface be divided 
into several sections according to differences ‘in sound, a con- 
gruent division may be made on the basis of touch. 2. On 
bringing a struck body towards a reflecting wall, the sound and 
touch-perceptions show similar variations. 3. To the touch- 
perception in question correspond vibratory motions of the 
exterior body, produced even with the weakest stuking, whereas 
sound only begins to be perceived with impacts of a certain 
intensity. 4. The sense of touch is capable of perceiving vibra- 
tions and comparing the differences of these. It brings hereby 
to consciousness, a special quality of touch-sengation, which is to 
be distinguished from tengation of pressure. §. This distinguish- 
ing power of the organ of touch, not sufhciently appreciated 
hitherto, offers practical medicine a peculiar mode of investiga- 
tion, which greatly enlarges the doctrine of the physical symptoms 
of the human organism, and for which the author suggests the 
(German) name of ‘' Erschutterungs-pal pation,” 


THE ABSORPTION OF ORGANIC MATTER BY PLANTS.—Ia a 
communication from Prof. Calderon, of the Institute of Las 
Palmas, Canary Isles, he contests the ordinary view that the 
nitrogen of the tissues of plants is derived entirely from the 
nitrates and ammoniacal salts absorbed through the roots. He 
does not, however, adopt the old theory that the source is 
the free nitrogen of the atmosphere, but rather the nitrogenous 
organic matter which is always floating intheair. The nutrition 
of plants he divides into three classes: wecrophayous, the ab- 
sorption of dead organic matter in various stages of decompo- 
sition ; p/asmophagous, the assimilation of living organic matter 
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can be pushed aside to allow access to the central body-mass; | yithout elimination, or distinction of any kind between useful 
and the same occurs when indigestible material is thrust out. | s54 useless substances, such as the nutrition of parasites ; and 
Locomotion ia usually very slow ; most Heliozoans move by | biophagous, the absorption of living organisms, such as that 
balancing themselves on the tips of their pseudopodia, and thus | yiown in the case of insectivorous plants. A further illustration 
very gradually rolling onwards. Multiplication of the organisms | of the latter kind of nutrition is, according to Prof. Calderon, 
is effected by division, either simple, or occurring after encysta- | furnished by all plants provided with viscid hairs or a glutinous 
tion, Some forms are remerkable for containing a great abun- excretion, the object of which is the detention and destruction of 
dance of chlorophyll granules. | small insects. To prove the importance of the nitrogenous sub- 

Ry-ARRANGEMENT OF THE Onpers of EnpocEens,.—Ata | stances floating in the air to the life of plants, he deprived air ~ 
recent meeting of the Linnean Society of London, Mr. Bentham | of all organic matter in the mode described by Prof, T yndall, 
proposed an entirely new arrangement of the orders of Endogens, ; and subjected lichens to the access only of this filtered air and 
which he believes tobe more in accordance with their genetic | of distilled water, when he found all their physiological func- 


Nov. 30, 1876] 
NOTES 

Tu Kew Committee have appointed Mr. G. N. Whipple, 
B.Sc, Superintendent of the Observatory. Mr. Whipple's 
connection with the establishment is of nearly nineteen years 
standing, he having entered it in January, 1858. 

Dr. PETERMANN has sent us a map in which he has embodied 
the discoveries of the English Arctic Expedition. Ie appears 
still to maintain his well-known hypothesis of the continua- 
tion of the north coast of Greenland towards and beyond 
the North Pole, He draws the Jine of the visible horizon 
of the English Expedition at about fifty nautical miles north 
of Grant Land, its furthest north point being the 84th deg. 
of lat, and remarks that notth of this line may be either 
land or sea. Of course no one can contradict this. He 
has, however, restored President’s Land in rather a remarkable 
position, identifying it apparently with Beaumont’s Cape Bri- 
tannia, to the north of Beaumont’s furthest puint on the north 
coast of Greenland. The map will be found a very useful one 
in studying the route of the expedition, especially as compared 
with that of the Folarts. 

Cart. NakES and the other Arctic officers have been enter. 
tained by the Greenwich cadets and by the Royal Naval Club at 
Portsmouth. Capt. Nares stated that when the whole story of 
the efforts of the expedition is published, it will be seen that 
better work could not have been done. 





THE constituents of fodder-remains of rhincceroses and mam- 
moths in Northern Siberia have been examined by several 
observers, and the conclusion arrived at that these animals lived 
in the places where their frozen bodies have been found, on 
plants which are still to be met with in Northern Siberia, New 
ground for this opinion has been furnished by M. Schmalhausen 
to the St. Petersburg Academy, who has examined microsco- 
pically the constituents of a mass of dark-brown matter extracted 
from hollows in the teeth of a rhinoceros in the Irkutski Mu- 
seum. That this was truly the remains of fodder of the animal 
seemed clear from the appearance and the macerated character 
of the vegetable substance, of which only the woody and cuti- 
cular parts showed a more or less distinct structure. The 
greater portion of the piece consisted of leaf-remains, with here 
and there a fragment of stem. or the most part the stem and 
leaf-fragments were those of monocotyledonous plants, probably 
of Gramine ; there were also, in less quantity, leaf-fragments 
of dicotyledonous plants, Besides leaf-shreds of Coniferz, there 
were woody pieces which indicated the existence of Picea (Obo- 
vata ?}, Abies (Sibiria?), Larix (Sibirica ?), Gnetacez, Betulacex, 
and Salicinex. If it is scarcely possible to determine certainly 
the species of a plant merely from some of the wood received in 
the state indicated, and from tle structure of the leaf epidermis, 
it yet seems unquestionable that these remains must be referred 
to psorthern plants and to such as are ‘still partly found in the 
high north. 


Mr. COXWELL writing to the Daily News in reference to 
Arctic ballooning, maintains that the ordinary practice of bal- 
‘looning would be quite unsuitable for the conditions found in the 
Arctic regions, 
. M, Moritz, director of the Tiflis Observatory, makes an 
interesting communication on the results of an examination of 
the magnetic instruments there last July by Prof. Sm‘moff, of 
Kasan, who has been engaged during the last six years travelling 
through to determine the elements of terrestrial magnetism. The 


instruments employed by Prof, Smirnoff, which cost 300 roubles, — 


‘were all verified at Kew, and are furnished with microscopes and 
‘all: the other accessories of the English system. The compass has 
‘three needles (No, 4, No. 3, and No. 16), fuur inches in length, 


a 


and _ the mean of the readings of the three needles is the true | 
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structed according to the old method of Gambey, which are now 
generally looked upon. as inferior instruments. They cost respect- 
ively only 165 and 40 roubles. The results of a very careful com- 
parison are these :—Assuming the mean of the indications of the 
three Kew needles as the true inclination the errors of the instru- 
ments were, Kew No. 4, -— 0°25; No.3, + 2’''45; and No. 16, 
~ 2°22; the errorof the large Gambey being + 030, and of 
the small Gambey — o’'og. M,. Moritz remarks that the micro- 
scope and detached circle on which the readings are made, and 
which add so greatly to the price of the English compass, appear 
to add nothing to the precision with which the inclination is 
determined, facilities for minute readings of the compass being 
made counting but little, it being the form of the pivots of the 
physical axis of the needle which stamps its character on the 
instrument. 


‘SOn Some Insect Deformities,” by Nr. Hermann A. Hagen, 
is the title of No. 9, vol. ii, of the Af-motrs of the Museum of 
Comparative Zoology, Harvard College, Cambridge, U.S. 


WF. have received from Herr Schmiit, publisher, Ziirich, Dr. 
Itermann Berge’s “ Veitiige zur lintwicklungsgeschichte von 
Bryophyllum Calycinum,” and Dr. Gustav Schoch’s ‘ Die 
Schweizerischen Orthopteren.” 


THE following German publications have been sent us by 
Messrs. Williams and Norgate :—‘ Ucber die Zugstrassen der 
Vogel,” by J. A. Palmen, of Helsingiors ; ‘*Grundziige der 
Mikrophotographie,” by Max Hauer; ‘‘Sammlung wissen- 
schattlicher Vortrage von Prof. Wilhelm Firster ;” “Die Dar- 
win’schen Theorien und ihre Stellung zur Philosophie, Religion, 
und Moral,” by Rudolf Schinid. 


Tue Goltsmiths’ Company, whose donation to the Chemical 
Society we noted last week, have voted so0/. in aid of the fund 
for extending Edinburgh University builuings., It is stated that 
this Company spends annually 6,000/. for educational purposes 
alone. We wish the other City Companies would follow such 
a good example, 


THE following were elected office-bearers of the Royal Society 
of Edinburgh on Monday last :—President, Sir William Thom- 
son; Vice-Presidents, Rev. Dr. Lindsay Alexander, Bishop 

| Cotterill, Sir Alexander Grant, Prof, Kelland, Lord Neaves, 
and David Stevenson ; General Secretary, Prof. Baliour ; Secre- 
taries to Ordinary Meetings, Professors Tait and Turner; 
Treasurer, David Smith; Curator of Library and Museum, 
Prof. Maclagan ; Members of Council, Prof. Crum Brown, Dr. 
James Bryce, Alexander Buchan, Dr. Matthews Duncan, Dr, 
A. Fleming, Dr. T. Harvey, D. Milne Tome, Prof. McKen- 
drick, Dr. C. Morehead, Sir C. Wyville Thomson, Dr. R. H, 
Traquair, and Dr, Robert Wyld. 


—— 





: THE next meeting of the French Association for the Advance- 
ment of Science will take place, as we have already intimated, 
| at Havre in the end of August, 1877, under thé presidency of Dr. 
Broca. A local,comniittee has been already formed at Havre under 
| the presidency of M. Mazurier, the mayor, At the first meeting 
M. Gariel, the secretary of the committee, suggested many useful 
and interesting experiments to be made in the Seine or the sea. 
Special efforts will be made to procure a large attendance of 
Knylish savazts and members of the British Association. It is 
reported that a special deputation will be sent to the Dublin 
meeting of the British Association. The place of meeting for 
1878 has not yet been determined upon, but it will probably be 
Versailles or Paris. 


THE Zimes of Monday contains a journal kept by the Rev. 
Mr, Lawes during a voyage from Port Moresby to China Straits, 


wee Sate mF Lenbawant 


1T1O 


Pe madame daennand, vaanasasa dhamemmmenea pelamen nibobudentniaheatasinnindneummeseamientidataasnemnemammersnatnteaaehini hited tide namie 


At Hood's Bay they sailed up a considerable river, and near the 
coast found a large village, regularly Jaid out in streets and 
Squares, scrupulously clean, with gardens and carefully cultivated 
flowers. Canoes of large size and excellent make they saw 
being hewed out with stone hatchets. At a lagoon at Cape 
Rodney a regular lake village was found, the lagoon leading up 
to a considerable river, Near Table Point a large canoe 
‘manned ” by at least twenty-one women, came alongside; it 
is reported at Port Moresby, and all along the coast, that there 
is a village of women somewhere near Amazon Bay. 


Av the last meeting of the French Geographical Society, the 
president, M, Malte Brun, intimated that the Council General of 
the Seine had voted a sum of 2,000 francs to assist M. Largeau 
in his exploration of the Sahara. M. Largeau left on November 
19 for Algiers, whence he will proceed to Constantine, Tugrurth, 
and Central Sahara. The subscription on his behalf is pro- 
ceeding. The Geographical Council of Lyons has voted a small 
subsily uf 124, and the Municipal Council of Lyons will send 
him, within a very few days, a considerable donation. M. 
Melidin, a rich landed gentleman, has offered to the Society to 
maintain during one year any traveller approved by the Society. 
The offer was accepted with thanks. On December 20 the 
general secretary will deliver a lecture on ‘*The Progress of 
Geography during 1876,” and on the following day the annual 
banquet will take place at the Grand Hotel. 


At the Geographical Society on Monday night papers were 
read on the results of Col. Gordon’s expedition in Central Africa, 
from General Stone, the Rev. EF. J. Davis, and Signor Gessi: 
Sir Rutherford Alcock announced the death of an African 
missionary, Mr. Redman, who, by his explorations, had ma. 
terially helped subsequent travellers, and who first suggested that 
there was a great system of lakes in Central Aftica. 


A GREAT extension of the medical department of the Univer. 
sity of Heidelberg has been in progress for some time. Large 
additions to the Medical School and the Hospital attached to it 
have been made, and when completed, as it will be shortly, this 
institution will be one of the most complete in Europe. Every 
provision has been made for scientific investigaticn in connection 
with the healing art im all its departments. 


THe Archiv fir Anthropolugie (ix. 173) contains a paper by 
[Jerr L. Lindenschmidt, in which he pronounces his conviction 
that the drawings upon the fossil bones found in the Thayingen 
Cave are spurious and the result of intentional deception. These 
drawings, which represent a bear, a fox, and a stag, were 
generally adaired in scientific circles in 1874 (when they were 
found) as being amongst the most perfect specimens of the kind ; 
they also led to the supposition of the highly-civilised state of 
the ancient cave inhabitants. Herr Lindenschmidt produces 
evidence to the effect that precisely the sayne drawings are con- 
tained ina little work by Leutemann, “‘ Die Thiergirten und 
Menagerien mit Ihren Insassen,” which was published in 1868, 
i.e. six years before the discovery of the cave near Thayingen, 
As the work in question had a very wide circulation in Germany 
the inference drawn is obvious. 


A notice in the Ostsee Zeitung accounts for the frequent de. | 


ficiencies in the aroma of foreign cigars by announcing that from 
Guben whole waggon-loads of dried cherry-leaves are weekly 
exported for the manufacture of ‘‘ tobacco.” 


A SUCCESSFUL soiré of the Manchester Scientific Students’ 
Association was held last Friday, when Prof, Williamson gave 
ats address on Insectivorous Plants. 


A VERY fine new university building has been erected at Kiel, 
one marked peculiatity of which is that it has no “ carcer,” or 
prison, which hitherto, it seems, has been an invariable append- 
age to German imiversities, 
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THERE met in Berlin, a few days ago, a German Government 
Commission whose business it is to look after the moors and 
matshes of Germany. They resolved to establish an experi- 
mental station at Bremen, to be opened on April 1 next year, drew 
up a plan for obtaining statistics and a topography of moors, and 
made arrangements for the complete canalisation of the moors in 
the Duchy of Bremen. The labours of the Commission will 
include the whole of Germany. 





THE directors of the Swedish Government railways have turned 
their special attention to the frequent occurrence of colour-blind- 
ness amongst their engine-drivers and other officials. Prof, 
Holmgren has lately examined the whole staff of the Upsala- 
Gefle Railway, and amongst the 266 persons examined has found 
no less than eighteen who suffered from this defect, and who 
therefore were utterly useless and unfit for railway service. 
This investigation proves that cases of colour-blindness are far 
more frequent than is generally supposed, and that our railway 
companies would do well to follow the example of the Swedish 
State railways. 


THE AGlnische Zeitung of the 14th inst, declares that the recent 
sudden cold was a perfectly abnormal meteorological phenome- 
non, and all the more so since it did not only visit a part but 
nearly the whole of Europe. Reports of heavy snowstorms have 
come from the whole of North Germany, Austria, Servia, and 
Roumania, and the temperature had fallen below freezing in al 
these countries as well as in Western France, Italy as far south 
as Kome, and the whole of European Turkey, In Hungary 
the cold reached 13°C. Violent gales were raging in the Black 
Sea, the Adriatic, and the Baltic. In another article, dated 
from the Teutoburg forest, the paper reports that the whole of 
that district is snowed up, and a valuable crop of vegetables, 
beetroot, &c., has been destroyed by the cold. 


A Mons. Ménter, of Bordeaux, has invented a new con- 
trivance for the steering of balloons. The mechanism is placed 
behind the car, and by a clever arrangement of network acts 
upon a belt which encircles the body of the balloon, extend- 
ing about four or five degrees above and below a horizontal plane 
through its centre—its equator, so to say. The rudder is plane, 
and can be used as a sail. The balloons are said to move 
obliquely upwards and downwards and also sideways, according to 
the position of the rudder. The sideway motion is very likely 
facilitated by changing the position of ballast. One circum- 
stance, which may be of special practical use, is that a balloon 
provided with this new apparatus, when falling to the ground, 
can be made to touch the earth’s surface very obliquely and thus 
avoid any sudden shock, and at the same time facilitate a safe 
anchoring. 


Heer EDWARD TREWENDT?, publisher, Breslau, has issued 
the prospectus of a New Encyclopzdia of the Natural Sciences, 
which will include jall departments of science. The first part 
will appear on January 1, 1878. 


Mors than 18,000 francs have heen already collected for the 
erection of Arago’s statue at Perpignan, | 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus radiatys) from 
India, presented by Mr. E, F, Mathews; a Slender-billed 
Cockatoo (Licmetis tenuirostris) from South Australia, presented 
by Mr. Stevens ; a Gannet (Su/a¢ dassana), European, presented 
by Mr. R. H. W. Leach; a Peregrine Falcon (alco peregrinus), 
captured at sea, presented by Mr, A. Whyte; a Grivet Monkey 
(Cercopithecus grisco-vividis) from Nubia, an Indian Leopard 
(Felis pardus) from India, a Hooded Crane (Gras monachus) 
from Japan, a Globose Curassow (Crax globicera) from Central 
America, deposited ; an Indian Muntjac (Cervadus muntjac), 3 
Japanese Deer (Corvus sika), born in the Gardens, 
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SCIENTIFIC SERIALS 


Mortholopisches Fahrbuck, vol. ii, Part 2.~-On the structure 
of the toes of Harreckin, &e,, by Dr. F. Leydig (32 Ln Sint 
the valvular apparatus in the conus arteriosas of Selachians an 
Ganoids, by Dr. Stéhr.—Contribution to the anatomy and his- 
tology of Asteroids and Ophiuroids, by Wichard Lange (46 pages, 
3 plates). 

RricHERT and Du Bois KReymond’s Archiv, September, 1876. 
— Studies on animal heat, Part 3 (conclusion), by Dr. A. Adam- 
kiewicz.—Contribution to the theory of the growth of bone, by 
Dr. L, Lotze.—-On the negative variation of the muscular current 
during contraction, Part 3 {conelusion), by Du Bois Reymond. 


vehiv tiv mikvoshopische Anatomie, vol. xiii. Part 1, July, 
1866 hizo od adie No. vi, by F. E, Schulze.—On the 
anatomy and histology of the Coccide, by E. L, Mark.— Studies 
of the development of Gastropods, by N. Bobretzky (75 pages), 
with 6 plates illustrating the development of Massa mufalilis, 
Natica, and Fusus.—On the hypothesis of discharge and the 
motor end plates, by W. Krause. 


Bullein del Académie Imptriale des Sciences de St. Pélersbourg, 
t. xxii, No. 2.—This part contains the following papers of 
interest :—-Diagnoses plantarum novarum Japoniae et Mandshu- 
riae, decas xx. (continued from last vol.), by C. J. Maximovicz. 
Jn the plants of the bear period found in the deposits of the 
Ogour river, a tributary to the Jenissei, in Siberia, by J. Schmal- 
bausen.—Preliminary communication by the same, on a micro- 
scopical examination of the food-remains of Siberian fossil rhi- 
noceros, viz., RAinoceros antiguitatis seu tichorinus.—QOn the sup- 
posed satellite of Procyon (« Canis min.), by O. Struve. The 
other contents are only of archxological and philological interest. 
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SOCIETIES AND ACADEMIES 
LONDON 


Linnean Society, November 16.—Prof. Allman, president, 
in the chatr,—Messrs. J. C. Onan, R. H. Peck, and DPD. G. 
Rutherford were duly elected fellows.—Mr. Hl. N. Moseley, of 
ILM.S. Challenger, read a paper on the flora of Marion Island. 
This island possesses considerable interest from its isolation and 
being within tne Antarctic drift, It is about 1,000 miles from 
the African Continent, 450 from the Crozets, 1,200 from the 
desolate Kerguelen Island, above 2,000 from Tristan )’Acunha, 
and 4,500 from the Falklands, to which, nevertheless, its flora 
appears related. It is of voleanic origin and snowclad. The 
rocks at half-tide are covered with Darvilea nists, above high 
tide Zidiea moschata is found in abundance, and beyond the 
beach a swampy peaty seil covers the rocks, where there is a 
thick growth of herbage ; this is principally composed of species 
of Acwua, Asoredla, and Jestuca, the first of these three being the 
most abundant plant on the island, though the latter grass is by no 
means scarce. The cabbaze-like plant Pringlea antiscorbutica 
is less profuse than at Kerguelen’s Land. Some of the ranun- 
culus group are met with at water pools near the sea; four 
kinds of ferns were obtained, Lomaria Alpina being the most 
numerous. Lichens are scarce, but mosses in plenty form 
yellow patches, which stand out conspicuously midst the 
green vegetation, which rises to an altitude of probably 
2,000 feet. From the occurrence of Jringiea on Marion 
Island, the Crozets, and Kerguelen Island, and the existence 
of fossil tree-tranks on the two latter, the author surmises 
an ancient land connection between them.—A memoir on 
the birds collected by Prof. Steere (U.S, Michigan) in the 
. Philippine Archipelago was read by Mr. R. Bowdler Sharpe, 
‘and copious coloured drawings of the new and rare forms exhi- 
bited and commented on. Although it is but lately that Lord 
: Tweeddale’s (President Zool. Soc.) remarkable monograph on 
\the Philippine birds was published, with immense additions to 
sthe avifauna, yet Steere’s collection has yielded over sixty 
phitherto unknown species. Many novelties may therefore still 
Hoe expected as further exploration proceeds, The recorded 
pepecies of birds from the Philippines at the present now amount 
gto 285.—A letier containing observations on the American 
Morasshopper (Caioptenus femur-rubrum), with remarks on the 
i Frederick Smith, was noticed.—-Mr. Moseley exhi- 
insular floral collections in illustration of his paper 
the various parts touched at by the Chadienger. He also 
Spat, to a series of volumes and pamphlets, &c., on 
ypataral history obtained by him in Japan. 
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Zoological Society, November 21.--Prof. Flowers, F.R.S., 
vice-president, in the chair. The Secretary read a report on the 
additions that had been made to the Society's Menagerie during 
the month of October.—Mr. Sclater exhibited and made remarks 
on the skin of a young rhinoceros (A. sondaicus), belonging to 
Mr. W. Jamrach, which had been captured in the Sunderbunda, 
near Calcutta, in May last.—The Secretary exhibited on behalf of 
Mr. Andrew Anderson, a coloured drawing of a specimen of Zmys 
hamilton:, lately captured at Futtehgurh (Ganges). The occur- 
rence of this Zmys, chiefly confined to Lower Bengal, so far west 
as Futtebgurh, was considered as of much interest.—A letter 
was read from Count T. Salvadori, containing remarks on some 
of the birds mentioned by Signor D’Albertis, as seen by Lim 
during his first excursion up the Fly River.—A communication 
was read from Mr. G. B. Sowerby, jun., containing descriptions 
of six new species of shells, from the collections of the Marchio- 
ness Paulucci and Dr. Prevost,——Mr. Edward R. Alston read a 
paper containing the descriptions of two new species of Hesfer- 
omys from Central America, which he proposed to call respec- 
tively Hesferomys leeuina and //. cuuest.—A paper was read by 
Prof, Garrod, F.R.S., on the Chinese Deer, named Lophotragus 
michianus, by Mr. Swinhoe, in which he showed that the species 
so called was identical with Zlaphodus cephalophus (A. Milne 
Edwards), obtained by Tére David in Moupm. The close 
affinity between the genera Llaphodus and Cervulus was demon: 
strated, the latter differing little more than in the possession of 
frontal cutaneous plands not found in the former.—Mr, Arthur 
G. Butler read a paper containing descriptions of new species of 
Lepidoptera, from New Guinea, with a notice of a new genus.— 
A communication was read from Dr. J. S. Bowerbank, being 
the eighth of his series of ‘* Contributions to a General History 
of the Spongiads.” 


Meteorological Society, November 15.—Mr, H. S, Eaton, 
M.A., president, in the chair.—Messrs. R. A. Allison, John 
Evans, f R.S,, Dr. W. Marcet, F.R.S., Rev. T. G. P. Pope, and 
Mr. G. Washington were elected fellows. —The following papers 
were read :—~Results of meteorological observations made at 
Rossini¢re, Canton Vaud, Switzerland, during 1874 and 1875, 
by Mr. William Marriott. ossini¢re is situated in a valley 
running north-east and south-west, about three quarters of a mile 
broad, the mountains on the north being 3,000 tu 4,000 feet above 
the valley of the Sarine, and those on the south, 1,000 to 3,000 
feet. The valley is shut in at either end by a gorge, that on the 
east being about one mile, and that on the west about two miles 
distant. ‘Ihe observations were all taken by Col. M. F, Ward, 
F.R.A.S. The mean temperature, as deduced from the mean 
of the maximum and minimum readings, was 43°°4 for 1874, and | 
43°°5 for 1875. The monthly means ranged from 2070 for 
December, 1874, and 20°5 for December, 1875, to 64°°9 for 
July, 1874. The highest temperature in 1874 was 89° on July 3, 
and 1875, 85° on August 18; the lowest in 1874 was — 4° on 
December 24, and in 1875 — 7° on January 1. Owing to the 
situation of Rossini¢re, the prevailing winds are those from 
north-east and south-west. Inthe winter months the air is for 
the most part calm, and it is owing to this absence of wind that 
the intense cold is not so severely felt as it would otherwise be. 
The total rainfall for 1874 was 54°282 inches, and for 1875, 
$p 7° inches. The months of greatest rainiall are July and 

ovember, and those of the least l'ebruary and March. Thunder- 
storms occur frequently from May to August, as many as five being 
sometimes recorded in one day. The number of thunderstorms ob- 
served in 1874 was forty-five, and in 1875, furty-thiee. No thunder 
was heard or lightning seen in the months of December to March.— 
The climate of Fiji, by Mr. KR. C. Holmes. This paper contains 
the results of meteorological observations taken at Delanasau, 
Bay of Islands, north coast of the province of Bua, Fiji, during 
the five years ending 1875. The average annual mean tempera- 
ture is 79°1, The highest temperature recorded was 97°'7 on 
January 12, 1871, and the lowest 58°°5 on August 20, 1575, the 
extreme range in the five years being 39°°2. The average annual 
rainfall is 124°15 inches, and the number of rainy days170, The 
greatest fali in 24 hours was 14‘95 inches, which occurred on March 
19, 1871. After describing somewhat fully the chief characteristics 
of the months and seasons, hurricanes and storms, earthquakes, 
waterspouts, &c., the author concludes with the question, ‘Is 
the climate of Fijin healthy onc?” In reply he says that, con- 
sidered as a tropical country, an affirmative answer may be given 
without hesitation. Those fatal diseases so common in tropical 
countries, fevers of various kinds, cholera, and liver complaints, 
are almost unknown. This is owing partly to the geographical 
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position of the group, lying in the region of the trade winds, so 

t it enjoys almost perpetual breezes, calms being rare, and 
the islands so small that the sea-breéze from all directions can 

enetrate into every corner.—Notes on some remarkable errors 
- ys ane recorded at Sydney Observatory, 1876, by Mr. 
hygrometer has been in use at the Observatory ; the dry bulb 
is small, only 0°3 inches in diameter, and the instrument up to 
February 26 had always given very antisfactory readings, 
tested by those of a standard which hangs only 3 inches 
from it; the difference in the readings was usually 02 to 
o*3. On that day the maximum shade temperature rose to 
96°'4 about noon ; at 3 P.M. the dry-bulb and standard read §3°+7, 
and at 9 P.M., 68°'9 and 69%0, Next morning they read 69°°6 
and 69°°8 ; as this was Sunday, they were not read agaia un'il 
9 A.M, on the 28th, when the dry bulb read 87°°3, and the 
standard 64°°9, showing a difference of 22°°4. It was at once 
thought that the glass had cracked and let in the air, but as no 
crack could be seen after careful examination, it was determined 
to continue the readings. The author had always found before 
that if a thermometer cracks in the bulb, the mercury rises 
till the tube is full, and he expected it would be so in this case, 
though he could sea no crack. The result, however, was that 
the difference steadily decreased, at first at the rate of 1° each 
day, and in thirty-five days the difference had fallen to less than 
o° 5, or almost to its normal condition. Between April 7 and 
17, it rose again, then fell; on May 3, and again on the 7th, 
sudden rises touvk place, since then the difference has been 
diminishing, except a slight rise on May 21 and 22, When very 
closely examined with the microscope, a very smull piece of 
coloured glass isto be seen in the bulb, as if lead had been 
reduced by the blowpipe, and on one side of the bulb a mark is 
visible, as if there was a minute quantity of water between the 
mercury and the glass at one spot, 


Paris 


Academy of Sciences, November 20.—Vice-Admiral Pari; 
kn the chair, —The following papers were read :—Meridian ob- 
servations of small planets made at the Greenwich and Paris 
observatories during the third trimestre of 1876, communicated 
by M. Leverrier.—Tables of the planet Uranus, based on com- 
parison of theory with observations, by M. Leverrier.—-On the 
physical and chemical properties of rathenium, by MM. H. 
Sainte-Claire Deville and Debray.—New researches on the 
chemical phenomena produced by electricity of tension, by M. 
Berthelot. Tle studies the relations of the reactions to sign and 
tension of the electricity. —On the composition of some phosphites, 
by M. Wurtz. Phosphite of calcium, neutral and acid phos- 
phites of barium. --On the quantity of rainfall at Rome during 
fifty years, 1825 to 1874, by P. Secchi. The yearly maximum 
is in the end of October and beyinning of November. No 
relation was perceptible between the quantity of rain and the 
sun-spots. The great rain-periods at Rome coincide with floods 
of the lake of Fucino, 100 kilos. distant.--Organisation of a new 
meteorological observatory on Monie-Cavo ; meteorological ob- 
servations near Rome, by P. Secchi.—On the modifications of 
elaomargaric acid produced by light and heat, by M. Cloez.--- 
On the phenomenon of the black drop, by M. Andrd-—-On 
a series of experiments with regard to the flow of water 
made at the reservoir of Furens, by M. Groeff.—On exchange 
of gases in the tympanic cavity; physiological cunsiderations 
and therapeutical applications, by M. Loaewenberg. In cases of 
obstruction of the Eustachian tube, causing deafneas, the volume 
of gas in the tympanic cavity is diminished, and the membrane 
presses inwards, The author says this diminution must be due, 
nat to absorption, but to exchange by diffusion, and he suggests 
as remedies—(1) the insufflation of air that has been inspired and 
expired four or five times ; (z) the insufflation of hydrogen. 
New observations on the cure of typhoid fever by parasiticide 
phenicated medication (phenic acid and phenate of ammonia, im 
draughts, and subcutaneous injection in large doscs), by N. 
Declat.—The theory of systems of land-elevation, 2 propos of 
the system of Mont Seny, by M. Vezian.—Researches on 
the structure and ‘the vitality of eggs of phylloxera, by M. 
Balbiani.—- rks on M.. Bouilland’s observations regarding 
the effects produced by sulpho-carbonates, by M. Mouillefert.— 
Experiments on treatment of phylloxerised vines by phenic acid 
ond alkaline phenates, by M. Rommier.—On the practical con- 
ditions of employment of insecticides to oppose phylloxera, by 
M. Delachanal—-Renults gbtained from the use of sulpho-car- 
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the employment of pyrites in treatment of vines affected with 
oidium, by M. Frangois.-On the gaseous movement in the 
radiometer, by M. Salet.—Experiments on the immersed radio- 
meter, by M. de Fonvielle.—-Absorbent powers of bodies for 
heat, by M. Aymonnet. The atomic absorbent power appears 
to be constant (1) for all simple bodies dissolved in the same 
medium ; (2) for all simple bodies forming part of compounds 
of like chemical composition.—On a process of determination of 
alkaline sulphates, by M. Jean.—On the causes of error involved 
in the application of the law of mixtures of vapoura, in the deter- 
mination of their density, by MM. Troost and Hautefeuille.— 
On the saccharine matter contained in the petals of flowers, by 
M. Boussingault, This is considerable, amounting in some 
eightcen cases examined to an average of 4°88 per cent. in the 
undried flower,—On a process of testing wines for fuchsine, by 
M. Fordos.—On the investigation of rosolic acid in presence of 
fuchsine, by MM. Gayot and Bidaux.—New researches on the 
action of non-arsenical fuchsine introduced into the stomach and 
the blood, by MM. Feltz and Ritter.—Op the action of ‘iron in 
anemia, by M. Hlayem. It causes the globules to be- 
come charged with a larger amount of colouring matter, 
and this, not merely in the curable anaemic, but even in cachexia ; 
where, the organism being exhausted, the production of red 
globules is almost entirely stopped.—-Experiments on the pneu- 
mogastric and on nerves supposed to be inhibitory, by M. 
Onimus.—Researches on the urea of the blood, by M. Bernard, 
—On the power possessed by certain Acarians, with or with- 
out a mouth, of living without food during whole phases of their 
existence, and even their whole life, by M. Megnin,—On crystals 
of oxydulated iron presenting a singular deformation, by M. 
Friedel.-—On the figures which are formed in superposed liquids, 
when a movement of rotation is imparted to them, by M. Bouquet 
de la Grye, These show some analogies to sun-spots. M. Faye 
added a few comments.--On some peculiarities of lightning, by 
M. Renon. Beaded liyhtning ; purple or violet flashes ; lightning 
in a near cloud without thunder ; sound of thunder heard at 40 
kilom. distance. —Observatians of falling stars during the nights 
of November 12, 13, and 14, 1876, at Clermont ‘rarrend, by 
M. Gruey.—On the present state of volcanic phenomena of 
Carvass¢ra, by M. de Cigalla. 


VIENNA 

Imperial Academy of Sciences, October 12, 26.—-The 
{following among other papers were read ;—-The nerves of hair- 
covered skin, by M. Arnstein. —The germination of plant spores 
in its relation to light, by M. Leitgeb,—On spontancous vari- 
aiions of blood-pressure, by M. Mayer.—-On the action of. chlo- 
rofurm and ether on breathing and circulation, by M. Knoll.— 
On some remarkable phenomena in Geissler tubes, by MM. 
Reislinger and Urbanitzky. 
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The Yorkshire Lias. By Ralph Tate and J. F. Blake, 

: (London :. Van ‘Voorst, 1876.) 

[? ‘might at first sight seem a piece of presumption in 
L one whose palscontological attainments are of the 
slenderest, and who knows no more of the Yorkshire Lias 
than has been picked up during a few days ramble along 
the coast, to attempt a criticism of a work conspicuous 
for elaborate paleontological research and rich in descrip- 
tive detail of the most minute and local character. But 
in forming an estimate of the work of a specialist the ab- 
sence of minute special knowledge is in many cases far 
from being a disadvantage; the specialist always runs 
some risk of becoming engrossed with details, of looking 
upon them as the end and not as a means to something 
higher, of being “unable to see the wood for the trees,” 
and ,as long as this risk exists, there is always a fair pros- 
pect that the remarks of an outsider, however inferior he 
may be in special attainments to the man whose work he 
is reviewing, may add something in breadth of view, and 
may suggest questions that have been overlooked in the 
task of collecting minute particulars, It is with this feel- 
ing that we attempt to give an account of the work before 
us, and to discuss some problems which its perusal has 
suggested to us ; and we make the attempt all the more 
readily, because the authors have by no means in the 
multiplicity of their details Jost sight of the broad ques- 
tions which underlie and spring from them. 

The opening chapter on the “ General Range of Liassic 
Strata on the Continent and British Isles” would have been 
better for rather more copious references. The authors 
quoted may be well known to the mass of professional 
‘geologists, but if this book comes, as we feel sure it will, 
into the hands of workers of a more amateur class, 
mainly occupied with the geology of their own ncigh- 
bourhood, but at the same time anxious to understand its 
relation to that of corresponding districts abroad, many 
of its readers will certainly be glad of directions where to 
find the papers of geologists not familiar to the world at 
large, and whose names they perhaps now meet with for 
the first time. This indifference to references is a grow- 
ing and avery serious evil ; take, for instance, such a book 
as Marcou’s “Explication de la Carte Géologique de la 
Terre ;” to attempt to give in 200 pages a complete account 
of the geology of the globe would be a hopeless task, 
but ah outline no longer than this, abundantly furnished 
w.th references, would be a work whose value it would be 
difficult to overestimate ; unluckily M. Marcow has fallen 
into the prevalent carelessness in this respect, and for 
every reference he has given, ought to have supplied fifty. 

Chapter II. gives an account of the literature of the 
Yorkshire Lias; the abstracts of the various papers and 
works on the subject are admirable for point and concise- 
hess, and the criticisms fair and just, In Chapter III. the 
range and general character of the Lias in Yorkshire are 
Clearly sketched owt, | 
"he fourth chapter lands us in one of those disputes, 


unavoidable. possibly in the present state of geological 


nomenclature, which have far too much the look of fight- 
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ing about mere words to be altogether satisfactory. The 
point at issue is, where should the line be drawn between 
the Lias and the Inferior Oolite? In some cases the 
demarcation between the two formations is both litho- 
logically and palxontologically so sharp as to leave no 
room for hesitation ; but some sections show a group of 
beds in which fossils that occur in the Upper Lias are: 
found side by side with others generally looked upon as | 
characteristic of the Inferior Oolite. Here, then, was a 
fine battle-ground for the systematists, and here, accord- 
ingly, as in other analogous cases, much good ink and 
paper has been—shall we dare to say---wasted in dis- 
cussing whether the problematical strata ought to be 
called Liassic or Oolitic. Dr. Wright maintains the first 
view, and the authors of the work before us lean to the 
second, the question being argued by both disputants on 
purely palaontological grounds ; it turns partly upon the 
correct naming of certain Ammonites, hard to discrimi- 
nate from one another, and possibly so closely allied that’ 
they ought to be looked upon as varieties rather than dis- 
tinct species ; it involves many points on which there is 
great difference of opinion, such as whether we ought to 
look mainly to the Cephalopoda or to the Conchifera in 
determining the relationship of the group; and after 
carefully considering what has been said on both sides, it 
certainly seems that it is one of those cases where the 
impartial bystander would find it so hard to make up his 
mind that he would be sorely tempted to resort to the un- 
scientific method of “ tossing up ” to help him to a decision. 
Fortunately there is a better way out of the difficulty ; 
we arc not tied down, as the manner in which the ques- 
tion has becn handled would seem to imply, to a single 
alternative. It is an easy thing to say that there shall be 
a Liassic group and an Oolitic group, and that of the 
rocks about the junction, what won’t go into one shall be 
forced into the other, and by adopting this principle very 
neat tables of strata may be constructed. But if, as the 
group under consideration proves was the case, there was 
not a clean sweep of the Liassic forms of life before any: 
Oolitic forms came in, but that to a certain extent the re- 
placement was gradual, then wherever the record of the 
change in the least degree approaches completeness, beds 
will occur which contain a mixture of Liassic and Oolitic 
species, and consequently cannot be placed consistently 
under either of these heads. It is unfortunate for the 
symmetry of our classification that it is so, but being so, 
we must bear the evil as best we may. Perhaps the 


| best way is to let each man caé/ the beds in dispute Lias 


or Oolite as his fancy prompts him, but to be careful to 
bear in mind that the meaning they garry with them is 
this—that, when they occur, we have been lucky enough 
to have preserved a record, which at other spots either 
never existed or has been destroyed, of the rate at which 
changes in life that took place between two indistinctly 
outlined periods of the earth’s history were brought 
about. 

It would not, of course, be fair to blame Messrs, Tate 
and Blake, when they are writing a monograph on the Lias, 
for explaining what they mean by that term ; but it would 
possibly have been more philosophical if they had looked 
upon their upper boundary as purely conventional, and 
noti¢ed the beds above that line as of interest because. 
they show a gradual passage from the life of the period 


with which they are specially concerned to the life of the 


’on the Continent, 
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_ map by the ordinary methods of geolozical surveying. 


_ would follow from this if the lithological line always kept 
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period which followed it. _ 
A dispute of a similar natute arises when we come to 
the boundary between the Lower and the Middle Lias, 


‘The tabulated lists of fossils given by our authors show in 


the Yorkshire area a marked paleontological break 
between the zones of Amunonifes. oxynotus and A. 
Famesani, and a'similar break has been observed at a 
corresponding horizon both elsewhere in England and 
Here then German and a large 
number of English geologists draw tha line. But a diffi- 
culty arises when we attempt to construct maps accord- 
-“Ihg to this classification; unfortunately the marked 
change in life is not accompanied by a corresponding 
change in the character of the rocks ; the beds above and 
below the palzontological line are lithologically so much 
alike that it would be impossible to separate them on a 


Somewhat higher in the series, however, a change in 
lithological character, marked and sudden enough to 
allow of its being traced with considerable accuracy, does 
occur, and the field geoloyist, findiny that he can sepa- 
rate on his map the rocks above and below this line, 
_Qaturally draws a boundary here. Hence it arises that 
the subdivisions drawn on maps, such as those of the 
Geological Survey, do not coincide with those established 
from palzontological considerations, And no harm 


the same place in the series ; we should merely have to 
' bear in mind that the boundary laid down on the map 
‘was adopted out of sheer necessity, because it was the 
‘only line that could be traced, that it did not coincide with 
any great change in life; but that the palontological 
‘break occurred at a certain distance below it. But in the 
case before us the hard sandstones and ironstones of the 


if we make the Middle Lias begin where rocks like these 
—which can be separated on a map from the clays—first 
make their appearance, we shall place in the Lower Lias 


ingham. In such a case, when the map-maker is driven 


‘to neglect or set at defiance palcwontological boundaries, 


“the right thing would seem to be that he should call his 


 "gub-divisions by names different from those used by the 


_ paleontologist ; on the Survey maps, for instance, it 


‘would ‘be better to drop the terms Lower, Middle, and 


' Upper Lias, and speak merely of Lias Clays, Sandstones, 
“and Ironstones, leaving it to the paleontologist to decide 


'." 6 which of the three sub-divisions the strata distinguished 


‘gn the map ought in each locality to be assigned. It 


ba et 


: should be added, however, that Mr. Judd has something 
te Bay even from a palaontological point of view for the 
« Glagsification of the Geological Survey ;1 though it must 
je confessed that his words sound somewhat as if he 
“weve dutifully trying to make the best case for a line 
“which his official position rather than his own convictions 


fed ‘him to adopt. | 
| For the painstaking zeal with which the authors have 


. dm ‘succeeding chapters worked out the palzontology of 


‘ 
wt 
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'. the diffarent minor gub-divisions, and described the loca- 


'” Yaies where each may be studied, and for their long and 


‘ 
. 


 @laborate descriptions and figures of the fossils the thanks 
\\ * © The Geolsev of Rutland” (Memoirs of the Geological Survey), p. 45: 
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‘of all geologists, and specially of those intérésted in the 
district, will be gratefully rendered ; and ag they have 
thought it necessary to defend the minute and detailed 
character of their work, a word may be added on 
this head. It is somewhat unfortunate that a special 
term, “zones,” has been applied to those lesser sub- 
divisions, which in common with the majority of pala- 
ontologists they have sought to establish. It leads to 
the notion that a “zone” is something different from a 
“formation,” and to a vague fear that the zone-maker is 
introducing some new and presumably unsafe method into 
geological classification. But if, as the evidence seems t 
show, each zone is characterised not indeed by fossils 
entirely peculiar to itself, but by certain assemblages of 
fossils which are not met with in any other zone, 
then the principle on which zones are established 
is identically the same with that which determines the 
larger sub-divisions, and the only difference between a 
zone and a formation is that the one requires more care 
and Jabour to detect and define ic than the other. As 
our authors remark, we are quite in the dark as to the 
causes that brought about the change from the fauna of 
one zone to that of the succeeding zone; but just the 
sams remark applies in many cases to the more marked 
differences between the fauna of successive formations. 
If, then, the palzontological facts on which zones are 
based can be securely established, the existence of these 
minor sub-divisions is a fact which geologists cannot refuse 
to recognise ; but it is just here that the rub occurs, The 
intolerable complexity and uncertainty of paleontological 
nomenclature, the utter want of agreement on points of 
the first importance between many leading palzontolo- 
gists, the strong tendency which so often exists to a mul. 
tiplication of species in order to justify existing sub- 
divisions or even ta increase their number, have raised 
suspicions and distrust in paleontological grouping, un- 
founded perhaps, but for which palxontologists have 
only themselves to thank. What can, for instance, bs 
more monstrous than the idea that the time at which it 
lived ought to be taken into account in the definition of 
a species? An idea which, according to one of our 
authors, only a limited number of paleontologists are 
prepared to repudiate. If you have {wo creatures exactly 
alike in every respect, what reason can there be for call- 
ing them by different names because one is alive now and 
the other died ages ago? The idea is closely akin to the 
old superstition that the volcanic rocks of the earlier 
periods must have been different from those of the present 
day, and that if no real difforence can be detected be- 
tween them, they at least ought to be called by different 
names. Such a notion is now scouted by the most 
advanced petrologists, and when palwontologists follow in 
their steps, they may be assured that the objections which 
some geologists have urged against their smaller and less 
easily recognised sub-divisions will no longer be heard. | 
We cannot help thinking that the authors have laid 
rather too much stress on the littoral character of the 
Lias in the northern part of the North Riding. They. 
lean to the conclusion that the Lias never extended much 
further towards the north-west than the points where we 
now last see it in that direction ; in fact one or two-of 
their expressions seem to hint that the Lias of the N orth 
‘Riding was deposited ina basin of its own. This can 
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hardly be ailmitted; the persistence over large areas 
of the different palzontological zones of this formation 
shows that the Liassic sea formed one great life province, 
and that however it may have been broken up by pro- 
jecting headlands or insular masses of land, there was 
free comnmunication between all its parts. That the water 
was shallower in some places than others is likely enough, 
and variations in depth would seem to be sufficient to 
account for the changes which occur in the lithological 
character of the Lias in North Yorkshire without in- 
voking the neighbourhood of an extensive shore line. A 
very interesting fact is the decided unconformity between 
the Lias and the Inferior Oolite east of Easingwold ; the 
upheaval to which it is due was only the forerunner of 
the still more important movements which a little later 
on drove back the sea and established estuarine and ter- 
restrial conditions over a large part of the North Riding. 

It is not necessary that a scientific work should be a 
model in point of style, but it is a matter for regret when 
scientific writers neglect the graces of composition, and 
it is certainly a blot on the work before us that the writing 
is occasionally obscure, and that instances of somewhat 
slipshod English are not uncommon in it. 

If we stop here it is not for want of more to say; a 
book as rich in matter as this would furnish texts for 
many another lengthy disquisition. We may fairly con- 
gratulate the authors on having produced a monograph 
which will take a high place among standard works on 
local geology, and may be recommended as a model for 
writings of a similar kind, We wish every natural geo- 
logical district in.our island was likely to be worked out 
with the same amount of patient labour and faithful 
description as Messrs. Tate and Blake have bestowed on 
the Yorkshire Lias. A. H. G. 
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OUR BOOK SHELF 

Die Fauna der Clavulina Szabdi Schichten. Von Max, 

von Hantken. I. Theil: Foraminiferen. Mit 16 Tafeln. 
', (Buda-Pesth, 1875.) 
Every visitor to the Loan Exhibition of Scientific Appa- 
ratus at South Kensington must have noticed in the 
Geological Department some beautiful series of prepara- 
tions of Foramini.cta ard Bryozoafrom Hungary. These 
have been sent by Ur. von Hantken, the Director of the 
Hungarian Geological Survey, who has greatly distin- 
ce himself by the remarkable skill with which he 

as studied these minute fossil organisms. One of these 
series of fossils, which English geologists have now such 
a valuable opportunity of studying, illustrates the remark- 
ably rich Foraminiferal fauna of the zone of Clavulina 
Szabdi in Eastern Europe, a fauna which is very admir- 
ably described in the work before us. This memoir is a 
reprint of a portion of the fourth volume of the “ Mittheil- 
ungen ats dem Jahrbuche der kin, ungar. geologischen 
Anstalt,” which is published in both the Hungarian and 
German languages. 

The Clavulina Szabdi Schichten are a series of clays, 
maris, and masly limestones, sometimes glauconitic, 
which are. situated at the junction of the Eocene and 
Oligocene formations, and appear to have a wide distribu- 
tion in Western Hungary. ‘These strata are very remark- 
able for the wonderful richness of their fauna, especially 
in Foraminifera, Bryozoa, Echinoderms, and Mollusca, 
WwW lile Im. certain portions of the formation great numbers 
of ish-remains have also been found, No less than 213 
spacies ‘Of Foraminifera:have been described by Dr. von 
Slautken as occurting in these beds, and their distribution 
in the Panene and Nencene atrata of Eastern Europe, a8 
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well asin the strata which most nearly correspond in 


|} geological age with the zone of Clavulina Szabdi in Ger- 


many and Italy respectively, are shown by the author in 
a very useful table. The lithographic plates with which 
this monograph is illustrated are beautifally executed, and 
reflect the highest credit on the present condition of the - 
art of book-illustration in Hungary. Although the dimen-' 
sions of each of the forms described is given with: 
great exactness in the definition of the species, we think 
it is unfortunate that the extent to which each figure is 
magnified is not also indicated either on the plates them- | 
selves or in the descriptions which accompany ae 

J. W. 


Elements of Algebra for Middle-Class Scheals and Train- 
ing Colleges. By Edward Atkins, B.Sc. (Collins’s 
School Series, 1876.) 

THIS is a handy book, covering the prune usually occu- 

pied by similar treatises on the subject. It is a fairly 

independent work, keeping near the beaten track as re- | 
gards results arrived at, but giving these results in many 

cases by new medes of proof. The chief additional fea- . 

tures of interest are in some articles on “ Imaginary 

Quantities,” “ Properties of Numbers,” and “ Determi- 

nants.” We do not like the use of the expression, “ It 

is easily found,” and so on, in a few passages, and we 
must point out that there are a great many mistakes, not 
merely typographical ones, These are faults which can 
easily be rectified in a second edition, Care also should 
be taken to correct the numerous wrong references. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with th: writers of, repected manuscripls, 
No notice ts taken of anonymous communications.) 


Carl Jelinek 

ALLOW me to correct a little inadvertency in the necrology of 
Carl jelinek (NATURE, vol. xv. p. 85). In line 8 from com- 
mencement ‘ Prague” should be read instead of “ Vienna,” as 
the former and not the latter observatury wag then under the 
direction of Kreil, Jelinek passed four years (1843-1847) as: 
assistant in the Vienna observatory, then under my direction, 
and published in that period a valuable memoir on hygrometrical 
ubservations made at Vienna in the years 1829-1845, besides 
several astronomical observations snd computations ia the 
Astronomische Nachrichten, and in the Annals of the Vienna 
observatory, CH, pE Litrrow 

Vienna, November 29 











Ancient Solar Eclipses 

In NAtrureE, vol. xv, p. 65, is given the result of calculation of 
the solar eclipse of June 14, B.C. 763. 

As soon as notice of the probability of this eclipse was given 
by Sir Henry Rawlinson (m] May 1867), I asked the sssistance 
of Mr. Hind for its computation. Mr. Hind most kindly 
acceded at once to my request, and sent to me on June 19, 186, 
the following results, which he permits me now to offer to 
Nature. They were transmitted to Sic Henry Rawlinson on 
June 20, 1867,"and to Mr. George Smith on October 17, 1867. 


SOLAR Ec iipse, ~ 762, JUNE 14-15. 


Path of Totality, according to the Lunar Tables of Hansen and 

the Solar Tables of Le Verrier, 
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_ The path of the shadow defined by these numbers differs sen- 
sibly from that given in Nature, vol. xv. p. 65. Tt passes to 
the north of Nimrud instead of the sonth. | 

With the permission of Mr, Hind, I also transmit the fallow- 

. wig’ Kst of solar eclipses, computed by him, of which the results 

are preserved in the manuscripts of the Royal Observatory :-— — 


~ 385, July 24... ~ 533, Aug. 33... AD 671, Dec. 6 
- S&q, July 130... ~ 480, April 18 ... 647, Oct. 12 
~ 769, May g-5 a. ~ 479, Oct. 1-2... 840, May 5 
- 962, June id = ~ 477, Feb, 16-17 1133, Aug. 
(above) os = 30Q, Aug. 14 .. 
~ 688, Jan. ro ~ 489, Mareh 13 .. 
~ 609, Sept. 29 ... -- 18%, July 16 
~ 6Go2, May17 ... — 103, fuly 18... 
~ 584, May 28 ... -- 50, March 6. 
~ 556, May 19 .,. A.D. 29, Nov. 23... 
~' 548, June 18 113, May 31... 
- $46, Oct. 22... 237, April 12... 
-''334, March 17... 418, July 18 


1173, June 11 
1241, Oct. 6 
1433, June 17 
152%, April 6-7 
1567, April 8 
1598, March 6 
1652, April 7 


G. B. Arry 
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Royal Observatory, Greenwich, December § 





Negretti’s Reversible Thermometer and the Arctic 
Expedition 


Carr. NARES presents his compliments to the editor of 
Natvk¥, and requests him to correct a mistake which Capt. 
Nares inadvertently made in his official report to the Admiralty 
concerning the late Arctic expedition, and which has been re- 
printed in NATURE. 

In obtaining some deep-sea temperatures, which proved the 
existence of a sub-stratum of water warmer than that at the 
surface, the instruments used were the reversible thermometers of 
Negretti and Zambra, not Casella’s. The Casella thermometer 
was used on other occasions, but not at the time referred to. 

HLM.S. Alert, Portsmouth, November 30 
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The Arctic Expedition 


Two or three considerations have led me to believe that 

bly the recent Arctic Expedition has not been so fortunate 

as might have been wished, and that the same amount of fore- 

sight, courage, and energy, expended on a similar expedition 

another year might be attended with much more satisfactory 
results, 

Lhe considerations referred to are these :— 

Fifty years ago Sir Edward Parry traversed a distance of some 
hundreds of miles in sledges upon what he at first supposed to be 
the main pack ; but on finding that as fast as he travelled north- 
wards he was drifting to the south, he concluded what he had 
misinken for the main pack, was after all only a loose floe of 
immense extent. of 

Now in 1872, on the return of the American expedition, we 
were all given to understand that an open Polar Sea existed where 
instead is now found a sea of ancient ice. All testimony con- 
curred in pointing to this open sea. The climate was warmer 
than further ‘south ; birds were seen flying north ; a creeping 
herbage flourished, and bright flowers were not absent. Musk 
oxen, rabbits, and lemmings also abounded. Now these /o/aris 
explorers were neither mendacious nor stupid ; and it seems to 
me that it is rather premature to set down their inference from 
all they observed as @ fnistake. ; 

Now, sir, my theory, true or false, new or old, is this :—This 
‘Palwxocrystic Sea is really a vast floating island of ice ; say 500 
miles-in diameter, Just like the ice in a pail or on a pond, it 
‘melts in the hot weather at the edges, and then, disengaged from 
the land, it flonts hither er thither, according to the direction 
ai the prevalent winds or currents, If this theory be correct, it 
accounts for Parry's disappointing journey, for the inferences 
based on the /o/aris observations, and for the otherwise unac- 
countable tact that the ice encountered by the recent explorers is 
undoubtedly ancient. The fact that the vast floe showed no 
signs of drifting away last summer only shows that the wind was 
unfavourable, or that this northernmost Greenland coast, when 
once the ice {is stranded, does not easily relinquish its grasp. 
Possibly if a Aeeda had attempted in 1876 what was impracti- 
‘cable in 1827, or if an Alert hed tried in 1827 what has just 
proved « failure, both enterprises would have succeeded, 
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The Age of the Rocks of Charnwood Forest 


Ty reference to the letters which have appeared in NATURE 
(vol. xv. p, 97) allow me to say, in the first place, that I neither 
attached, nor intended to attach, any discred t to Mr, Wooil- 
ward’s very useful manual for the statements it contains in refer- 
ence to the age of the Charnwood Forest Rocks. On the other 
hand, I am gratified to find that so competent an observer as the 
Kev, T, G. Bonney concurs with me in the view ‘that there is 
not a particle of evidence for their Laurentian age.” This was 
the special point of my letter; and I fail to see that Prof. Green's 
hypothetical inferences from certain sections at Markfield (of 
which he fears that he has kept no record) are of much value in 
the question. Prof, Green, however, admits that the great mass 
of these rocks give no evidence of Laurentian age. 

As regards what may be the respective limits of ‘* Cambrian ” 
and ‘Silurian ” rocks that is another question. I am quite 
aware that Sedgwick claimed formations as ** Cambrian” which 
are not so recognised by the Geological Survey, nor by the 
majority of authors, continental as well as British ; for example, 
M. Barrande. To which of the series of formations belonging. 
to the Cambrian system of Sedgwick the forest rocks are to be 
referred I am nut prepared to say; but I think it must be 
allowed that the negative evidence founded on the absence of 
fossils ought to have some weight in favour of the view that they 
are referable to the horizon of the ‘‘ Cambrians” of the Geolo- 
gical Survey rather than to that of the Llandeilo or Caradoc 
reds, 

Mr. Bonney's comparison of the forest rocks with those of the 
volcanic series of the Lake District is very suggestive ; nor js 
the correspondence of the strike of the beds in both districts 
without its weight, where every circumstance ought to be taken 
into consideration in question of such uncertainty. It would 
also be very desirable if some general understanding could be 
arrived at regarding the respective Jimits of the Cambrian and 
Silurian systems. There are scarcely two authors who adopt the 
same view on this subject. Theoretically it may be a matter of 
small consequence ; but practically it gives rise to confusion 
amongst geologists and amongst students of geology. As this is 
the age cf ‘conferences’ why should not a conference of Palico- 
zoic geologists meet and lay down a frontier line for the two 
kingdoms, which would Jast, perhaps, for a yeneration, and 
until the ‘‘instinct of nationality” crops up and brings on 
another conflict between the inhabitants of Cambria aud Siluria, 
and their allfes respectively ? Enwaro Huu 

Geological Survey Office, Dublin, December 4 


‘* Towering” of Grouse, Partridges, &c. 


Most of your readers doubtless know what is meant by the 
towering of game-birds ; but, fur the sake of those who do not, 
I will begin by describing the facts, When a partridge, for in- 
stance, is hit while onthe wing by a few pellets of shut—perhaps 
only by one or two—the flight may continue for a variable dis- 
tance ; but, if the bird is a ‘‘ towerer,” a slight irregularity soon 
begins to show itself, after which the flight rapidly becomes 
more and more laboured, till eventually the bird ceases ils 
onward motion altogether. The direction of the fllght now 
changes from the horizontal to the perpendicular, and with. a 
rapid fluttering sort of action the bird rises to a variable height, 
when all motion suddenly ceases, the animal falls like a stone, 
and the sportsman then knows that when he finds his partridge: 
it will be lying dead on the exact spot where he “marked it 


Before preceeding to state the cause of. these curious move-. 
ments, I should like to draw more prominent attention to the 


| facté, first, that the time afier receiving the wound during which 


horizontal Aight continues is variable ; second, that the limits at 
yarintion are tolerably definite, a bird never towering until it has 


| flown some distance after being shot, and never fying any very. 


great diatance before towering; and third, that the height to 
which the bird rises is also variable, this height being yomeumes. 


; only r or, 2 feet, and at other times 40 oF $0. a 
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Now I suppose there is not a sportstoan in the aap ge who 
has not witnessed these phenomena scores, and aaah 4 ree 
and I dare say there is scarcely one of that numerous td nf wap 
if asked to assign the cause of these phenomena, so esitate 
for a moment in his reply. From the time he first saw a 
bird tower, he has probably eatisfied ‘himself that the current 
hypothesis is the only one that can explsin the curious facts ; 
and if his interrogator should venture to doubt that cerebral in- 
jury is this cause, he would propery point to a drop of blood in 
‘the beak as a final answer to such scepticism, This drop of 
blood has doubtless always seemed to him such » complete verifi- 
tion of the current hypothesis, that he has probably never waited 
to ask himself the following questions :—1. Why is towering so 
common? The head ofa partridge or grouse is a small object, 
and therefore not likely to be often hit. Moreover, common 
sense may show that if towering is due to cerebral injury, such 
injury must be of a very local and definite character as regards 
the brain: some particular part of that organ must be injured 
to the exclusion of all other parts, or else the effect would be 
instant death. This consideration would lead us to expect that 
towering, if it is due to cerebral injury, should be of exceedingly 
rare occurrence. 2, Why does a bird always fly some consider- 
able distance before towering? If the action is due to cerebral 
injury, we should expect the former to ensue immediately upon 
the infliction of the latter. 3. Why is the distance which a bird 
flies before towermg so variable? 4. Why is the height to which 
it does tower so variable? 5. Why is it that birds tower most 
frequently when shot from behind? 6. Why is it that we 
sobel aig the hole in the skull through which the pellet has 
ed ? 

In view of these difficulties besetting the ordinary hypothesis, 
and in the hope of ascertaining the exact seat of cerebral injury 
if this hypothesis were the true one, I have last year and this 
year dissected a number of partridges which I had observed to 
tower, and in every case I found the cause of death to be the 
same, viz,, pulmonary hemorrhage. In all my specimens the 
lungs were gorged with extravasated blood. It thus becomes 
impossible to doubt that we have here the true cause of tower, 
ing; and, as is always the case with true causes, examination 
will show that it is sufficient to explain all the effects. Towering 
is common, because the lungs expose a large area to receive the 
shot, and an mea which is especially liable to be crossed by a 
sinyle pellet from a bad marksman when, as is most usual, the 
bird ig shot from behind. ‘The bird always flies a considerable 
distance after being hit, because it takes time for the blood to 
pour into the spongy texture of the lungs from the open ends of 
the severed blood-vessels. The distance flown is variable, because 
it depends on the size and number of the severed blood-vessels— 
i.e, the rapidity of the bleeding—which of course is also variable, 
The height to which the bird towers is variable, because depend- 
ing on the same cause. The drop of blood in the beak comes 
from the biceding lungs through the wind-pipe—the latter organ 
in most of my dissections having been found full of clotted 
blood, Lastly, we do not find any indications, either externally 
or internally, of cerebral injury, for the simple reason that no 
such injury has taken place. 

Any one who is not a physiologist may here ask, Why does 
pulmonary hemorrhage give rise to such very peculiar movements 
as those that occur in tuwering ? The answer must certainly be, 
that in these towering movements—which, be it remembered, 
only take place immediately before death—-we have to do with 
the characteristically convulsive movements which in all animals 
mark the last stages of asphyxia. That in birds these move- 
ments should show themselves mainly in the wings, might, I 
think, be reasonably expected, seeing that the pectorals are the 

rincipal muscles in the body—and all sportsmen are aware how 
the particular birds in question exhibit violent fluttering motions 
of their wings when dying from any violent cause, just as 
rabbits, under similar circumstances, exhibit violent palloping 
motions of their principal mugcle-masses in the hind Jegs, But 
why the convulsive movements of asphyxia should show them- 
selves in these birds in the form of upward flight, is a question 
which I cannot answer. It seems, however, to be a question of 
some interest to the physiclogist, and if worked out might pos- 
sibly tend to elucidate that obscure subject, the mechanism of 
fight, Of course to investigate the phenomena of towering, 
asphyxia ‘of birds would require to be produced in the Iabo- 
ratory ; and here I ‘must leave the matter in other hauds, for 
Pviich iT have « licence ‘to suffocate as many birds as I can in 
The Darkuit of apdrt, I: have no licence to suffocate a single bird. 
ia the pura gf science, cae 
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And, in conclusion, may I suggest that those sportsmen who 
annually conduct their experiments on asphyaia by the thousand, 
Should endeavour to glean from them one result of some little 
value to science? It would be of interest to know what birds 
tower and what birds do not. So far as my own observation 
extends, the peculiarity in question seems to be coafined to 
members of the grouse genus, nearly all the endemic speciés of 
which I have observed to tower. But, excepting those species, 
I have never known any other bird to do so. By publishing this 
notice in your columns, therefore, I hope to obtain information 
from any of your readers who may have observed the well-known | 
phenomena in birds of other genera. GEORGE J, RoMANES 








Squirrels 


ON the lawn before the window near which I am writin 
ig erected a tripod of three lofty poles, at the summit of whic 
is suspended a basket containing nuts and walnuts. The squirrels, 
of which there are many in the shrubberies.and adjoining planta- 
tions, ascend these poles, extract a nut from the hasket, and 
quickly make their way down and across the lawn, in various 
parts of which they bury their nuts, scratching a hole in the 
green turf, putting in a nut, filling up the hole, and, lastly, with 
much energy, patting the loose materials with their feet till the 
filling-up is made firm and solid. This morning for a consider- 
able time only one squirrel was at work, giving me a better 
opportunity of observing the mode of opera'ion. His journeys 
were made in all directions, and varied from 5 feet to nearly 100 
yards, never, so far as I could observe, goinj twice to the same 
place or even nearly so. The squirrels, I am told, forget the 
spots where they hide the nuts, and in the following spring the 
lawn, which is very spacious, is dotted with the young plants of 
nuts and walnuts, As the colours of flowers attracting bees and 
moths promote fertilisation, so the racy flavour of a nut, 
ibrar i to a aquirrel, contributes to the distribution of 
its kind, 


Tarvey Abbey, November Henry H. HicGins 





Mr. Harris’s Challenge to Mathematiclans 


In an advertisement in Nature (vol. xv., p, xxviii.) Mr. 
Harris (Kuklos) challenges mathematicians ‘‘ ta examine and 
disprove if they ean’ his published demonstration of the value 
of +, Presumably he reads this publication ; if so, we would 
direct his attention to an article on ‘f Cyclometers and some 
other Paradoxers” in vol. xii, p. 560, vol. xiii, p. 28 The 
part which is concerned with his approximation will be found 
on p. 29. Reasoning, however, which we ventare to think will 
satisfy mathematicians, may not, we fear, convince Mr. Marris, 
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A ZOOLUGICAL STATION ON THE NORTH 
SHA 
REPESENG was made in NATURE (vol, xiv. p. 535) 
to the resolutions passed at the recent meting of 
the Association of German Naturalists and Physicians at 
Hamburg, as to the establishment of zaologico-botanical 
stations on the German coast. The distinguished names 
of those appointed to draw up a memorandum, which is 
to be presented to the Imperial Chancellor, the Bundes- 
rath, and the Governments of the several States of the 
Empire, will no doubt be of the greatest service in secur- 
ing success to a scheme so universally approved of by all 
students of biology. 

The following is a brief sketch of similar endeavours 
made in Holland a year ago and of the results arrrived at 
during the summer of 1876 :—The Netherlands Zoological 
Association, at a meeting held in November, 1875, recog~ 
nised the necessity of founding an establishment on the 
Dutch coast, where anatomical and microscopical inves- 
tigations of the fauna and flora of the North Sea might . 


be carried on at leisure, and which could at the same time 
} be made serviceable for physical, chemical, and myeteora- 
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logical observations on this part of the German Ocean, 
A committee, consisting of Prof. Hoffmann, Drs. Hoek and 
Hubrecht was appointed to take the necessary steps 
towards the realisation of this scheme, and to provide 
temporary accommodation during the summer months of 
1870, where members of the Association might engage in 
these pursuits. In February, 1876, the Committee was 
obliged to report that no suitable accommodation was to be 
found in those localities on the Dutch coast, where the 
erection of a zoological station might prove a success, and 
that the funds of the Association would not suffice to 
carry out the scheme on the scale to which an institution 
‘like this ought to aim at from the beginning. The com- 
mittee proposed to raise the necessary funds by a public 
subscription as well as by the issue of shares of 10 guilders 
each, paying no interest, but terminating within a fixed 
number of years. The Association might thus obtain a 
building of its own, which, if it were made of wood, might 
be transportable from one locality on the coast to another 
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books which may in any way prove useful is selected from 
the library of the Association ; in short, everything pro- 
vided for, micr¢scopes and steel instruments only ex- 
cepted. A set of dredges, towing nets, cross-bars with 
hempen swabs for scraping the bottom (Marion, Lacaze 
‘Duthiers), pelagic nets, &c., complete the inventory, and 
have to serve for the daily renewal of those marine forms 
Marg would be the objects of investigation in the station 
itself. 

‘In the first week of July all this was transported to 
Helder, the northern seaport opposite to the Island of 
Texel, and erected on the top of the great dyke which 
there protects the Low Countries behind from inroads of 
the'sea, Regular dredging parties were organised, the 
work being carried.on partly in sailing vessels hired for 
the occasion, partly by means of a small steamer belong- 
ing to the Navy, which the Minister of the Marine placed 
at the disposal ofthe Zoological Association. The work 
was carried on. for eight weeks; towards the end of 
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according to season and varying abundance of the ia 
he mater 

for study, This proposal was agreed to, and within a ie 

weeks about 400/. were raised, a sum more than sufficient 


‘to commence with, } 


Accordingly a wooden shed similar to those whi | 
served the Dutch astronomical party for the Pda 
of the transit of Venus in Réunion was constructed. It 
has four windows on each side with corresponding work 
ing tables and a small room adjoining, where the vessels 
containing marine animals may be kept in darkness, and 
where an apparatus for oxygenising the sea-water is to be 
kept in constant working order. This embryo zoological 
station, more resembling a block-house in the back woods 
than Dohrn’s well-known institution, is, however, fitted 
ovt with all the requisites for histological and micro- 
scopical research prescribed by the different methods of 
investigation of the present day. Next to the numerous 
chemical desiderata a store of glass and crockeryware is 
kept in readiness, a stock of standard works and other 
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August, when continual bad weather set in, the station 
was closed, taken down, and transported back to Leyden, 
in order to be erected again on another point of the coast 
next summer. , 
During those two months ten members of the Associa- 
tion availed themselves of the opportunity of studying the 
marine fauna of that part of the Dutch coast, and in many 
branches interesting results have been arrived at which 
will in time be published in the Annual Reposts of 
the Association. The shifting sands, which everywhere 
form the bottom round the coasts of Holland as well as 
the: total absence of rocks and cliffs may explain the 
deficiency of many sessile forms which form so conspi- 
cuous a, part of the fauna of the French and British coasts. 
Crustaceans and Annelids were nitmericaliv. nerhans, the 
best. represented ; next came the 
* ‘gs, the ‘Polyzoa, and different. 
¢ of Molluscs and Echinoderms. 
et with, neither were Holothurians, 
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they were represented by.the composite Botryllids, which 
mie f in, amen nutnbers in some of the shallower 
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blades of the Zostera. ‘The stones employed in 
struction of the great dyke, which are partly \ying sae 
were. of importance, as they usually covered over the 
haunts of numerous Crustaceatis, Nemerteans, &c, A no 
less tich harvest was got from the driftwood now and then 
wiet. with; and from the wooden palings serving in the 
construction of the wharfs, &c., in the harbour, which 
were submerged at high tide, ; : 

Altogether this first summer of the Dutch Zoological 
Station gave ample proof of its practicability. It would 
perhaps be a good idea to act conjgintly in future with 
the German men cf science, and to add a third perma- 
nent station to those proposed in the Gcrinan Committee’s 
Report (Kiel and Heligoland), say at Flushing. If, then, 
one .other station were to be erected on the English or 
Scotch coast (St. Andrew’s Bay ?}, a conjoint attack 
could be made on the mysteries still hidden in that part 
of the ocean which is inclosed by our neighbouring 
coasts. The healthy competition which would arise out 
of this division of the work to be done, can only be 
favourable to the common end~-an accurate knowledge 
of the natural history of our own seas, and a constant 
opportunity of studying their animal and vegetable pro- 
ductions in the fresh state. 
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SENSIZIVE FLAME APPARATUS FOR ORDI- 
NARY GAS PRESSUNE, AND SOME OBSER- 
VALIONS THLREON 


A GLASS or metallic tube, about 5 inches long, and 
§ in diameter, is closed at one end with a perforated 
cork, through this cork slides a piece of finch tubing, 
about 6 inches long. One end of this is either drawn 
out to a jet, or closed in the blow-pipe 
flame to reduce its diameter to ahout j, 
inch, mie the other end is connected to a 

as su . (Fig. 1.) 

. thie. outer abe is held in a suitable 
support, and the inner tube is pushed 
through the cork til it nearly reaches the 
mouth of the outer one, and a light then 
applied. It now gives a long steady 
flame, 

Lixperiment I—-lower the inner tube 
till the flame is on the point of roaring. 
It will now be found very sensitive to noise. 
Snapping the fingers at a distance of eight 
or ten yards will cause it to contract 
fully 4 of its height. The most suitable 
flame for this is about 6 inches high, 

Experiment /7,--Adjust the gas to 
give a flame of about 4+ inches high, 
and gradually raise the inner tube. A 

oint will be reached at which the flame 

ecomes sensitive, not to noise, but note ; 
and it will be found to respond to a cer- 
tain note by dividing into two portions, 
and while this note is produced it will 
continue divided. It is difficult to keep 
the exact note by whistling with the 
mouth, and therefore a glass whistle with 
paper slider should be used, or, better 

. Still, a singing tube with adjustment. 





tubes to give the responding note. The ' 
_. flame ‘divides; Now make one tube a . 
_ *t little sharper than the other, so asto beat | 
ple gs +: Slowly. . The ala: of the flame alternately - 
Solr on » )  pecede anid coalesce, | 
di eheriorent: TV--Using the whistle ; blow 
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as to produce: higher octaves. of the responding note. . 
The flame will be unaffcc:ed, as though in perfect 
silence. | 

The dimensions of the instrument are open to great 
variation, and also the size of the flame. For lecture 
work, a flame 14 or 2 feet would be more suitable, though 
less sensitive, and neither dividing nor shortening so per- 
fectly as the sizes given above. It will act effectively 
with any pressure of gas, from jy inch (of water) up- 
wards, and the sliding jet makes it equally sensitive with 
a large or small gas supply. 


Observations on the Escape of Gas from Contracted 
Openings, and on a Differential Pressure Indi- 
calor. 


Glass tubes of about } in. bore are joined as shown in 
Fig. 2, At Dp the tube is slightly bent so as to retain a 
little drop of water. The gas enters at C, and then divides 
into two channels, one towards 8, the other towards A, 
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If one of the exits be contracted, say n, then the water 
moves towards A. Certain precautions have to be ob- 


served, the conditional arrangements of whicl: need not 


be mentioned here. 

Lexpertment I,—Connect to cach, A and 8B, a tapering 
jet, and ¢ with the gas supply. Get the water stationary. 
Now light, say, 8, the water will move towards a, 
showibe that the exit of the gas is retarded by being 
ignited, 

This is rather a remarkable result, seeing that the gas 
is hotter, and therefore more mobile, and also that the . 
heat must enlarge the aperture. Now light A, and the 
water will return to zero. 

Experiment /1.—Connect B with a sensitive flame 
apparatus, A remaining as before, light and adjust to 
zero. Now sound the responding note and the water 
moves towards A, showing that the outflow of gas is 
retarded by a certain note. Now adjust the sensi- 
tive flame for noise, and rapidly snap the fingers 
or stamp the foot, and the water will still move to- 
wards A, 

Experiment I/f-— Arrange as in II, then extinguish 
the sensitive flame and readjust to zero, Vroduce the re- 
sponding note, and the same movement of the water will 
be observed. ‘This shows that an issuing jet is affected 
in the same manner bya sound, whether ignited or other- 
wise. 

‘experiment IV-—-Fix the sensitive flame apparatus 
adjusted for note under a large jar open at both ends. A 
larye stoppered gas jar answers very well. Fix three balls 
of spongy platinum, a, 4, and c, upon a piece of thin 
latinum wire so that the point of the quiescent fame 
Just reaches 4, and the points of the responding flame reach 
a and ¢ respectively, Now extinguish the fame with- 


Lapertment {77,-—-Arrange two singing | out turning off the gas. The issuing gas will cause the 


ignition of.4, Now sound the responding note, and 4 will 
cool, and @ and ¢ will be ignited. This confirms the 
previous observations, and forms a rather pretty lecture 
experiment. The object of the gas jar is merely to 
rotect from air currents. . te 
a — RH. Repout 
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ON THE CONDITIONS OF THE ANTARCTIC: 
AL 


ALTHOUGH no land débris of any kind was observed 
by us on the icebergs, there cannot be the slightest 
doubt that such is carried by them all over the region and 
distributed on the bettom, The samples brought up by the 
sounding instrument consist almost entirely of commi- 
nuted clays and sands, and the dredge always contained 
in considerable quantity, about the meridian of 80° E., 
chiefly basaltic pebbles, and, further to the eastward, 
pebbles and larger fragments of metamorphic rocks, 
granite, gneiss, mica-slate, hornblende-slate, clay-slate, 
and chlorite-slate. 

While the evidence may be said to be conclusive that 
these icebergs have their origin on land, it seems to me 
that the presumption is greatly in favour of the land at 
their breeding-place having been comparatively low and 
flat, and bordered for a considerable distance by shoal | 
water, Although the white ice which forms the exposed | 
portion of the flat-topped southern icebergs is very hard, | 
its specific weight is considerably below that of abso- | 
lutely compact ice, Allowing for this difference, and | 
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discovered independently by Dumont D'trvyi 

Lieut. Wilkes, in 1840, in long, 140" ier a 
665° 45° S ; Clairie Land, discovered by the same naviva. 
tors about 3° farther to the westward ; Sabrina. Land, dis- 
covered by Balleny, in 1839; and Kemp Land and 
Enderby Land, discovered by Biscoe, in 1833, nowhere 
ris¢ to any great height. If we were justified in adding 
the “strong appearances of land” reported by Lieut. 
Wilkes, which would virtually connect, Ringgold’s Knoll 
not far from the Balleny Islands, with a point in long. 
106° 18’ 42" E., lat. 68° 59’ go" S., by a continuous coast- 
line of moderate height, the extent of land of this charac- 
ter would be considerably increased. 

The geological structure of the Antarctic Land is almost 
unknown. South Victoria is actively volcanic and consists 
doubtless of the ordinary volcanic products. D’Urville’s 
party landed on Adelie Land and found rocks of gneiss. 
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| Wilkes reports having landed on an iceberg, long. 


106° 18’ 42”, and finding “imbedded in it in places 
boulders, stones, gravel, sand, and mud or clay, The 
larger specimens were of red sandstone and basalt.” At 
the same place Lieut. Ringgold found that “the icebergs 
near at the time presented signs of having been detached 


supposing that one-seventh part of the ice is raised above | from land, being discoloured by sand and mud.” From 
the water, supposing also that the berg is symmetrical in | one iceberg he procured several pieces of granite and of 
form, which, from its appearance and probable mode of | red clay which had been frozen in. Beyond these obzer- 


origin is likely to be the case; before it has 
been subjected to the action of the sea, the 
submerged portion would be 1,200 feet in 
depth, the berg would float in water 200 
fathoms deep, and the average thickness 
of the land ice-cap would be 1,400 feet. 
From the comparatively small number of 
icebergs at the point where we crossed the 
Antarctic circle, and so far as we could 
judge from our own observations and the 
previous observations of others, for a con- 
siderable distance to the west of the me- 
ridian of 80° E., we were led to believe that 
the place of their formation, the land and 
the belt of shallow water girding it, was at 
a very considerable distance from us. 
Although in the present state of our know- 
ledge it would be rash to form any very de- 
finite opinion as to the conditions of the region 
incladed within the parallel of 70° S., still 
there are some indications which have a cer- 
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Fig. y.-—Pebruary 25. 1874. Lat. 63" 49° 5, Long. yg” gi’ E. 


tain weight. We have no evidence that this space which | vations, and our own on'the nature of the pebbles brou,ht 
includes an area of about 4,$00,0co square miles, nearly | up by the dredge, we have no information. 


double that of Australia, is continuous land. 


The pre- | 
sumption would seem rather to be that it is, at all events, | 


That the area within the parallél of 70° S. 1s continu- 
ously solid, that is to say, that it is either continuous land 


eatly broken up, a large portion of it probably consist- | or dismembered land fused into the continental form by 


ing of groups of low islands 
extension of the ice-sheet. 

‘precipitation throughout the area 
it is always in the form of snow, 


One thing we know, that the 


the thermometer never 


rising, even in the height of summer, above the zero of | 


the centigrade ..-. 
Various patches of Antarctic land are now known with 
certainty, most of them between the parallels of 65° and 
vor S.; most of these are comparatively low, their height, 
including the thickness of their ice-covering, rarely ex- 
ceeding 2,000 to 3,000 feet. The exceptions to this rule 
are Ross's magnificent volcanic chain, stretching from 
‘Balleny Island to a latitude of 78°S., and rising to a 
height of 15,000 feet ; and a group of land between 55° 
‘and 95° west longitude, including Peter the Great Island 
and Kleravac: Land, discovered by Bellingshausen in 
r$a1 ;.Graham Land and Adelaide Island, by Biscoe, in 
7832; and Louis Philippe Land, by D’Urville, in 1838. 
The remaining Antarctic land, including Adelie Land, 
1 The substance of alecture by Sir C. Wyville Thomeon, ¥.R.5., delivered 


the City Ball, Glasgow, oa November 93, under the arrangements of the 
asgow Slisnce Lecture Association.’ Continued from jp. 08. . 


is very great, and that | 


united and combined by an | a continuous ice-sheet, I think there can be little doubt. 


The local cases of abnormal distribution of temperature 
which produce svc. remarkable conditions of climate 
even within the North Polar Sea exist in the southern 
hemisphere only toa very slight degree ; and we know by 
the absence of any well-defined local Antarctic return-cur- 
rents comparable with the Labrador current, or the current 
round the south of Spitzbergen, that the function of such 
currents as the Gulf Stream in ameliorating the northern 
climate, and breaking up the ice, and producing a citcu- 
lation even in the highest northern latitudes, is not in any 
way represented in the south. a ais 

n favour of the view that the area in question is broken 
up, and not continuous land, two considerations appear 
to me to be very suggestive, If we look at an ice-chart we 
find that the sea is comparatively free from icebergs, and | 
that the deepest notches occur in the “ Antarctic continent 
at three points, cach a little to the eastward of south of 
the great land-masses, and I have'little doubt that the 
explanation of this fact lately suggested ‘by Dr, Neumayer 
js the correct one. The great equatorial current impinging 
upon the eastern coasts of the continents bifurcates upon 
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each, and hoth branches acquiring a slight but decided 
easterly set by their excess of initial’ velocity, pass 
northwards and southwards directed for a time by the 
land coasts. But the fate of the southern is very different 
from that of the northern branches. Instead of accumu- 
lating and “banking down” in the confined gulfs, the 
Atlantic inci id the Indian Oceans, they at once 
Atlantic, the Pacific, at i » and 
pass into the waste of the “water hemisphere,” and are 
almost merged in the great drift current which sweeps 
round the world occupying a belt from 600 to 1,000 miles 
broad in the southern sea. But while the greater portions 
of the Brazilian curreat, the East Australian current, and 
the southern branch of the Agulhas current are thus 
merged they are not entirely lost ; for at their points of 
junction with the drift current of the westerlies the whole 
belt of warm water is slightly deflected to the southward, 
and it is opposite these points of junction that we have 
the comparatively open sea and the penetrable notches in 
the southern pack. 

Thus Ross, in 1841 and 1842, after forcing his way 
through the moving pack, which he found sufficiently open 
to allow of his doing so, passed between the meridians of 
170° E., and 170° W., to the latitude of 78° 11’ 5. 
Weddell in 1823, and Ross in 1843, reached the parallels 
of 74° 14’ and 71° 30’ S, respectively, between the meri- 
dians of 15° and 30° W. The case of the Brazilian 
current is, however, a little more complicated than that of 
the others, for there is high and extensive land between 
the meridians of 55° and 65° W,, in 65° south latitude, 
and the warm current already led far to the southward by 
the south-American coast appears to bifurcate upon 
Graham Land, and to produce another bight, in go° west 
longitude, a little to the west of the southern point of the 
South American Continent. In this bight, Cook, in (771, 
and Bellingshausen in 1821, pushed nearly to the 7oth 
parallel of south latitude. 

The opening caused by the deflection of the southern 
branch of the Agulhas. current towards Kerguelen and 
the Heard Islands, has not yet been fully explored, but 
what has been already done in that direction seems to be 
io striking confirmation of this view. We had indeed 
arrived independently at the same conclusion before 
reading Dr, Neumayer’s paper. At the point where we 
crossed the Antarctic Circle (Long. 78° o’ E.), and for some 
distance to the westward there were few icebergs, and the 
sea was almost clear to the south-west. It was Capt. 
Nares’ opinion that had it been considered desirable and 
had the attempt been made earlier in the season, it would 
have been easy for us to have pushed southwards in that 
direction-—how far we had no means of ascertaining —but 
the pack was moving about round us, and for the reasons 
already given we believed the barrier to be at a consider- 
able distance. 

But we not only observed the effect of the influx of 
warmer water ; we were able to detect its presence by the 
thermometer. Referring to the results of a serial tempe- 
rature-sounding of February 14, with a surface-tempe- 
rature of — 1°2 C,, between 300 and yoo fathoms there 
is a band rising to more than half a degree above the 
ircezing~point. That this warm layer is coming from the 
north there is ample proof. We traced its continuity 
with a band at the same depth gradually increasing in 
warmth, to the northward ; and itis clear that its heat can 
be derived from no other source, and that it must be con- 
tinually receiving new supplies, for it is overlaid by a band 
of colder water tending to mix with it by convection. 

It is of course possible that the three warm currents 
jay, by coincidence, be directed towards three notches 
already existing in a continental mass of land ; but such a 
Comcidence would be remarkable, and there is certainly 
& Suggestion of the alternative, that the “continent” may 
Consist to so great an extent, of ice as to be liable to have 
MS outline affected by warm currents. 

The second consideration is that during summer, the 


only time when these regions have been as yet visited, 
the greater part of the outline of the area representing 
the Antarctic continent has been found to consist of 
moving ice-pack, The prevailing winds within the 
Antarctic Circle are from the south-east, and as a rule 
the pack and the icebergs are moving to the westward, 
and fanning out from a centre. Almost all the navigators 
who have passed the belt of pack have received the im- 
pression that there was. open water within, that, in fact, 
by that time, late in the summer, the pack of the year 
had been drifted a considerable distance from its nucleus— 
the land or the continuous ice-sheet. If this be so it 
would at all events indicate that the “Antarctic continent” 
does not extend nearly so far from the Poleas it has been 
supposed to do. 

I conceive then that the upper part of one of these 
tabular icebergs, including by far the greater part of its 
bulk and culminating in the portion exposed above the 
surface of the sea, was formed by the piling up of succes- 
sive layers of snow during the period, amounting perhaps 
to centuries, during which the ice-cap was slowly forcing 
itself over the low land and out to sea, over a long extent 
of gentle slope, until it reached a depth considerably 
beyond 200 fathoms. The lower specific weight of the 
ice then caused an upward strain which at length over- 
came the cohesion of the mass, and portions were rent off 
aad floated away. If this be the true history of the for- 
mation of these icebergs, the absence of all land aédbrix 
on the portion exposed above the surface of the sea is 
readily understood. If any such exist it must be confined 
to the lower part of the berg, to that part which has 
inoved upon the fluor of the ice-sheet. 

The icebergs, when they are first dispersed, float in 
from 200 to 250 fathoms ; when, therefore, they have been 
drifted to latitudes of 65° or 64° S., the bottom of the 
berg just reaches the layer at which the temperature of 
the water is distinctly rising, and is rapidly melted, and 
the mud and pebbles with which it is more or less charged 
are precipitated, That this precipitation takes place all 
over the area where the icebergs are breaking up, con- 
stantly and to a considerable extent, is evident from the 
fact that the matter brought up by the sounding-instru- 
ment and the dredge is almost entirely composed of such 
deposits from ice; for diatoms, Glob/gering, and radio- 
larians are present on the surface in large numbers, and 
ualess the deposit from the ice were abundant, it would 
soon be covered and masked by a layer of the exuviz of 
surface organisms. 

_ There is one point in connection with the structure of 
icebergs which is of great interest, but with regard to 
which Ido not feel in a position to form a definite judg- 
ment, It lies, however, especially within the province of 
a distinguished professor in the University of Glasgow, 
Dr. James Thomson, and 1 hope he will find leisure to 
bring that knowledge and experience to bear upon it 
which have already thrown so much light upon some of 
the more obscure phenomena of ice. I have mentioned 
the gradual diminution in thickness,of the strata of ice 
in a berg from the top of the berg downwards. The re- 
gularity of this diminution leaves it almost without a doubt 
that the layers observed are in the same category, and 
that therefore the diminution is due to subsequent pres- 
sure or other action upon a series of beds which were 
at the time of their deposition pretty nearly equally thick. 
About 60 or 80 feet trom the top of an iceberg the strata 
of ice a foot or so in thickness, although of a white 
colour, and thus indicating that they contain a quantity: 
of air, and that the particles of ice are not in close appo- 
sition, are still very hard, and the specific gravity of the 
ice is not very much lower than that of layers not more 
than 3 inches thick nearer the water-line of the berg. 
Now it seems to me that this reduction cannot be due to 
compression alone, and that a portion of the substance 


of these Jower Jayers' must have been removed. 
G2 


122 


crust under a widely extended and practically permanent 


ice-sheet of great thickness should ever fall below the 


freezing-point ; and it is matter of observation that at all 
seasons of the year vast rivers of muddy water flow into 


the frozen sea from beneath the great glaciers which are 


the issues of the ice-sheet of Greenland. Ice is a very 
bad conductor, so that the cold of winter cannot penetrate 
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to‘any great depth into the mass. The nor mpera- 
ture of the crust of the earth at any socal et ‘it ra 
uninfluenced by cyclical changes is, at all events, above 
the freezing-point ; so that the temperature of the floor of 
the. ice-sheet would certainly have no tendency to fall 
below that of the stream which was passing over it. The 
pressure upon the deeper beds of the ice must be énor- 
mous ; at the bottom of an ice-sheet 1,400 feet in thick- 
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ness it cannot be much less than a quarter of a ton on the reduces to a beautiful curved slope to the bottom of the 
square inch, It seems therefore probable that under | new cliff, and the process is repeated until by repeated 
the pressure to which the body of ice is subjected a | falls of the face of the clif one side of the berg is so much 
constant system of melting and regelation may b2 taking | lightened, that the preponderating weight of the opposite 
place, the water passing down by gravitation from layer | side raises the newly exposed portion out of the water ; 
to layer until it reaches the floor of the ice-shcet, and | giving the berg a double outline and the veining a high 


finally working out channels for itself between the ice ; inclination. 


and the land whether the latter be sub.a#rial or sub- . 1 
' surac? very irregular; when that is the case evidence 


merged. 

I should think it probable that this pr>- 
cess or some modification of it may be the 
provision by which the indefinite accum- 
la‘ton of ice over the vast nearly level 
regions of the “ Antarctic continent” is 
prevented, and the uniformity in the thick- 
ness of the ice-sheet maintained ; that in 
fact ice at the temperature at which it 15 in 
contact with the surface of the earth’s crust 
within the Antarctic regions cannot support 
a column of itself more than 1,400 feet high 
without melting. 

When the icebergs are drifted in the 
summer a little to the northward—in the 
meridian of 80° E.. to the parallel of 64° S.— 
they begin to disintegrate very rapidly. The 
water at the surface of the se.rises to zero 
_and slightly above it, and dashing against a 
the windward side of the berg, partly by its an 
mechanical action, but more by the constant 
and rapid renewal of the warm water, it 
w= Wears a deep groove in the face of 


the cliff, When the groove has cut in so far that cohesion ' 


will no. longer maintain the weight of unsupported ice, 
which seems waually to be the case when it is 10 to 15 
feet deep, a amass of the cliff falls down, and the weight 
of the berg being reduced on that side it tilts up more or 
less and assumes an inclined position ; the stratification 
thus becomes.inclined, although it still remains conform- 
able with the plane of the top of the iceberg. 

The sea now. washes up on the low portion which has 
been exposed by the tilting of the berg, which it soon 
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may usually be found from the colour, the closeness of the 
veining, and other appearances, that it is not the original 


surface of ‘the iceberg which is now presented to us, but 
a second surface produced by the cutting away by the 
sea of an entire story, as it were, of the berg; which 
athough it had no doubt at one time during the process 
been greatly inclined, had recovered its equilibrium on the 
whole of the upper layer having beén more or less sym- 
metrically removed. Fig. 3 is a view of'an iceberg: in’ 
which the whole of the upper tier seeins to be breaking 
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up and disintegrating under the influence of the air and 

waves ; it is fissured through and through, a large por- 

tion has already fallen away, exposing terraces of blue ice 

previously submerged, ue the = kareena pepongelte 
i . It is easy to , 

wu es ee ay be groduced by the irregular 


eccentricity of form may : 
action of the waves upon the different sides of an iceberg 


ilted to different inclinations. 
- When an accidental hollow or other irregularity on the 


surface of an iceberg directs the action of the surf on any 
special point, a Cave 15. speedily formed, and the effect 
constantly increasing with the deepening of the cavity, 
the ice is often honeycombed with caverns which pene- 
trate far into the solid berg, and add wonderfully to its 
beauty by their lovel pote. in shades of cobalt blue, 
varying with every play of shade and light. The caves 
are, however, very fatal to the iceberg. From the ice not 
being thoroughly rigid, whenever the support is taken 
away from beneath, the layers above bend and give way ; 
vertical fissures are produced which become filled with a 
breccia of ice and snow, often discoloured by sea-birds ; 
the ice, instead of showing its original uniform horizontal 
stratification, is distorted into all sorts of anticlinals and 
ace and fragment after fragment crashes down into 
the sea, 

Fig. 2 gives an idea of the form of a beautiful vaulted 
berg. The sea was washing through and through it ; and 
as we passed close by, we sat gazing, entranced, at the 
marvellous beauty of the colouring of the vaults of ice, 
and the waves, and the snowy spray illuminated by a red 
setting sun; but our gorgeous iceberg was evidently 
doomed to speedy destruction. Some glittering pinnacles 
were the only remains of the buttresses of former arches, 
and a quantity of @ééris floating round it showed that the 
whole fabric was undergoing rapid change. 

Some few of the bergs which we saw were tilted up to 
an angle of upwards of 50°, and in various ways—by the 
inclination of the bergs, by the denudation of successive 
layers by the action of the sea, and by “dislocations of 
strata.” I believe we saw at various times sections of 
icebergs to the depth of perhaps 400 feet. All such sec- 
tions gave simply a continuation of the same phenomenon 
which we observed in the portion of the berg normally 
exposed, a gradual approximation of the lines of stratifi- 
cation and deepening of the blue colour. 

Sometimes we saw small bergs which were very irregular 
in form, with all marked prominences rounded off, per- 
fectly clear, and of a deep sapphire blue. These I con- 
ceive to be masses of ice from near the base of a berg, 
which, from extreme shifting of its centre of weight, has 
turned right over, and exposed the ice near the bottom, 
in which, by melting and regelation under great pressure, 
all structure has been lost. 

The curious question naturally arises, Shall we ever be 
able to reach the South Pole? With our present methods 
and appliances. 1 should think that the answer must be an 
unhesitating negative. Except possibly somewhere in 
the region where Ross penetrated, in 1842, to the parallel 
of 78° to the south ‘of New Zealand, or about Graham 
Land, where Capt. Dailman, in 1873, continued the ex- 
plorations of Capt, Biscoe, there seems to be no acces- 
sible lead of land; and Ross's southernmost point is 
upwards of 700, and Graham Land 1,260 miles from the 
pole. The remainder of the outline of the Antarctic con- 
tnent appears to be a perpendicular cliff 200 to 250 feet 
in height, without shelter, and with a heavy pack broken 
Up and kept in motion by frequent gales moving outside 
it during the gre- ter part of the year, and bounding a vast 
expanse of glacier surface, a great part of it subject pro- 
a ly to high winds and to almost incessant falls of 

We have now learned that the North Pole, if not 
Actually inaccessible, is much more difficult of access than 


we imagined, even with the long roll before us of the 
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gallant men who have strained through many years the 
resources of human skill and bravery to the utmost in 
fruitless attempts to attain the barren issue; and we can 
only anticipate disasters multiplied a hundred-fold should 
the South Pole ever become a goal of rivalry among the 
nations. C. WYVILLE THOMSON . 





NORDENSKFOLDS EXPEDITION TO THE 
FENISSEI* 
"THE expedition, of whose plan, equipment, and composition 
we have already given some account, left Tromsé in the 
steamer Ver, on July 25 this year, and on the 30th entered 
Matotschkin Scharr, where they obtained some specimens of 
Novaya Zemlya salmon. An easy passage was made to the east 
side, where, during a stay of twenty-four hours, the naturalists 
did some collecting, dredging, &c. Leaving the Scharr on the 
31st, the Kara Sea was at first found quite open, but alter a few 
hours it became so blocked with loose ice in all directions that 
the Vmer was compelled to turn back, and was anchored on the 
inner side of the promontory which projects from the southern 
side of the sound, nearly half way between the entrance and 
Gubin Bay. 

Here the sea is rich in varying animal forms, the land bleak 
and poverty-stricken. The mountains for the most part consist 
of black clay-slates, probably early Silurian, and grey dolomite 
beds, in which search was made for fossils in vain. On the 
other hand, the clay-slate is in many places full of quartz veins 
with numerous cavities, whose crystalline contents gave occa- 
sion to the unfortunate ‘I'schirakin's statement that he had found 
here a block of stone set full with the most brilliant, beautiful, 
and valuable precious stones, for which, after his death, he was 
vehemently censured by his chief, Rossmylov, who sought in 
vain for the supposed treasure. 

In one respect this part of Novaya Zemlya is of great geolo- 
gical interest ; for here are to be seen no fewer than six clearly- 
marked beaches, situated at different heights one above the other, 
and showing that the land hereabouts has been elevated during 
the very latest geological period at least 500 feet. With the 
exception of certain parts of Greenland, where a considerable 
sinking of the land has taken place during recent centuries, 
a similar raising of the land has been observed in most other 
Arctic regions, and this raising of the land has without doubt 
played a very important part in the great geological changes 
which have occurred on the surface of the earth since the close 
of the Tertiary period. For the Swedish observer the pheno- 
menon besides has quite a special interest, inasmuch as attention 
was first called to it in Sweden more than a century ago, and 
it then gave occasion to an impassioned discussion between 
those holding different opinions, which is well known in the 
history of science. 

Matotschkin is surrounded by high, bold mountain ridges and 
summits, which continue to occupy the interior of the island for 
more than thirty English miles south of the sound. Farther 
south the mountain tops disappear completely from the interior, 
and the land passes into a level high-lying plain, nearly free of 
snow during summer and sloping gently towards the east coast 
and the Kara Gate, till it terminates most frequently with a pre- 
cipitous face towards the sea. 

A broad ice-free belt of water having in the meantime been 
formed along the east coast of Novaya Zemlya, the expedition 
took advantage of it, and sailed along shogg, The greater part 
of the ice-fields were, however, now quite ro ten, and it was clear 
that they would completely melt away during the remaining part 
of the summer, 

Partly by ice, partly by fag, the Ymer was prevented making 
right across the sea, and it was not till the rath that the ice- 
belt was so broken up that they could steam on round White 
Island, past the Gulf of Obi to the mouth of the Jenissei. 

We sighted land here on the r5ih, Dr, Nordenskjild goes on to 
state, thus exactly a year after the rocks at Dickson’s Harbour were 
first seen from the Préven, This was some hours sooner than the 
dead reckoning promised, which at first was ascnbed to the in- 
fluence of an easterly current in the parts of the Kara Sea we 
had just traversed. When we came nearer, however, I was sur: 
prised to see before me.a plaia which was unbroken by any 
“ berg-dser,” though I knew, from last year's observation, that 


1 Abstract of Prof. Nordenskjiid’s Report in the Gdleborgs ‘Handrés 
Fitauing, October 24. 
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an “ds,” which was certainly low, but yet perfectly developed, : 


runs over the tundra towards  hebpattd Kamen ; neither could 
we discover any of the rocky islands which surcound Dickson’s 
Harbour, In the meantime we continued our course up the 
“river along the bank, and after the lapse of four or five hours we 
obtained a quite unexpected explanation of the circumstances 
described. For it appeated that the mouth of Jenissei, which is 
tert Swedish miles (60’) wide, is divided into two by an island 
about five Swedish miles (30’) long, which was thought to have 
been unknown both to Russian chartographers and to the natives, 
That it has nat been be‘ore observed clearly depends on its not 
being visible from the river bank along which the few boats that 
have traversed this part of the river are believed to have always 
kept. The navigable water on both sides is deep and free from 
shallows, This large new island ought cleatly to be advantageous 
for navigation im those regions, as it will form a welcome protec- 
tion against north-westerly winds and sea for the vessels that ma 
be in the mouth of the river. I mean to name it Sibiriakoff's 
Ts'ani, alter the zealous and generous supporter of all this year’s 
Siberian expeditions. 

S:eaminz up the river the Vmer reached Mesenkin, which 
had been appointed the meeting-place with Dr. Théel’s party. 
Here, where the Mesenkin fails into the Jenissei, Dr. Theéel 
expected to obtain some specimens of mammoth skins, which, it 
was reported, had been washed out of the tundra near this place, 
Dr. Theel’s party, not, however, having arrived at Mesenkin 
when the Fazer reached it, Nordenskjéld himself made an ex- 
carsion to the locality already spoken of, where the mammot) 
hide was found. No complete hide was founil here, but he suc- 
ceeded in digging two large and a number of small pieces out of 
a newly-formed sand-bank at the confluence of the Mesenkin 
‘with the Jenissei, The excavations showed that the mammoth 
remains in question had been newly brought down by the spring 
floods to the place where they were found from some point 
situated higher up in the river valley of the Mesenkin, and that 
the place where the mammoth was originally imbedded in the 
jrozen tundra is to be sought for in this direction. 

On August 17 the Ver proceeded up the river, but the water 
became so shallow, and the navigation by a steamer of such 
draught as the Vmer so dangerous, that Dr. Nordenskjold re- 
solved to return to Mesenkin. He left his merchandise at Kore- 

owskoj simovie, near Mesenkin, to be taken away next summer 
a the river steamer. After landing the gouds another vain 
attempt was made to steam up the river, and the Ver was again 
anchored, this time between Orlowskoj and Gostinoj. The fol- 
lowing days were devoted to excursions which yiclded interesting 
information regarding the geology of the tundra, and a very rich 
collection of the sub-fussil shells, which are found in the sand of 
‘the tundra, 

By the word tundra are denoted, as is well known, the plains 
of immense extent in Kussia and Siberia lying between the 
boundary of the forest region and the Polar Sea. ‘The ground, 
at least in the northern parts of the Siberian tundra, is continu- 
ally frozen at no great depth, but during the summer bears a 
vegetation of low bushes, mosses, and grass, which yields sum- 
mer pasture to Humerous herds of reindeer, partly wild, partly 
‘ame, which wander about on them. 

To the eastward of the Jenissei the tundra forms a level or 
slightly rolling plain, which toward the river has a sloping hank 
50 to 100 feet hizh. In the interior of the country the plain is 
not interrupted by any very considerable heights, but on the 
other hand it is intersected at a number of places by deep river 
valleys, whose steopssides offer fine sections of the earthy layers. 
It is apparent,.on a merely carsory examination, that these for 
the most part consist of enormous masses of sand and mud 
washed down by the Siberian rivers. The tundra, however, is 
by no means a common delta formation, Numerous marine 
slietls imbedded in the sand show that the tundra plain formerly 
‘jay under the surface of the sea, and that therefure a consider- 
able elevation of the land must have taken place during the 
Jatest geological period, For all the shells imbedded in the 
tundra sand belong to existing types, the most of which have 
been dredged up by ns from the bottom of the Kara Sea, and 
which we again find in the post-glacial beds at Uddevalia and 
Christiana Fjord, and the crag formation of England, All this 
shows that the tumira: has been formed under climatic circum- 
stances very similar to the present, which is further confirmed 
Ly the ge goos'ic furmarion of the beds. It has therefore long 
been aifficult of explanayon. by the geologist that just in these 
gand-beds there are found in great abuadance remains of the 
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for the present flourish only in a tropical or sub-ty.5} : i 
The evident contradiction which is spparent here tas indeed ob- 
tained an explanation through the researches of the Petersburg 
academicians, Middendorff, Schmidt, and Brandt. But there 
remains here much to clear up, and collections from these regions 
have, besides, a peculiar interest, from the remarkable circum- 
stance that here in the frozen earth of the tundra there are found 
not only skeletons, but also flesh, hides, hair, and intestines of 
animal types which died out many hundred thousand years 
ago. I therefore, lr. Nordenskjold goes on to say, of course, 
gladly availed myself of the opportunities which offered them- 
selves jin making excursions in the neighbourhood of the 
places where the vessel was anchored. Among the results of 
our search may be mentioned large pieces of mammoth hide, 
found along with some few pieces of bone, at the confluence 
of Mesenkin with the Jenissei; a skull of the musk ox, re- 
markable for its size, found together with mammoth bones in 
another tundra valley south of Orlowskoj ; a very rich collec. 
tion of sub-fossil shells, found principally between Orlowskoj 
and Gostinuj. In addition, various interesting observations 
concerning the geological formation of the tundra, &c, were 
made, 

During their stay on the Jenissei there was often a dense mist 
with rain prevailing, but otherwise they were favoured, as a table 
of observations shows, with warm and summer-like weather, 
The ground was quite free of snow, and at several places, 
especially in the tundra valleys, adorned with a variegated carpet 
of flowers. According to the statement of the inhabitants, how- 
ever, the former part of the summer in these regions had not 
been fine, and the preceding winter had been exceedingly severe. 
The temperature of the water of the river at the surface was 
almost constantly + 12° to 13° C., and even at a depth of nine 
fathoms the deep-water thermumeter marked ¢ 11'1° C. 

As it had been arranged that Théel’s party, which, as our 
readers know, had come overland, should in ne case stay so long 
on the northern part of the Jenissei as to run the risk of missing 
the last rever steamer to Jenisseisk, which this year was to leave 
Saostrowskoj about September 7, Nordenskjdld resolved to set 
out on the return journey on September 1. This he did, as 
Théel’s party had not turned up. 

The sea, he continues, was at first completely free of ice, and 
first when we came quite close to the east coast of Novaya 
Zemlya in 754° N. Jat., a very compact belt of worn ice was 
fallen in with, which stretched along the coast towards Matotsch- 
kin. The course was now set along the ice towards the south 
to 74” 40’ N. lat,, where the edge of the ice took a westerly 
direction, which allowed us, withoat the inconvenience of being 
hindered by ice, to steam right westwards towards Matotschkin. 
A perceptible swell now gave indication of ice-free water. If 
the course from Dickson’s Harbour had been set close past 
White Island towards Matotschkin we certainly would nat have 
met with a single ice-floeg, Even in the northerly way I chose 
our advance was scarcely hindered by ice but by a nearly con- 
stant fog, which compelled us to lie stil] at night. In thu way 
Dr. chat | the zoologist of the expedition, obtained a welcome 
opportunity tor dredging and swabbing in the deep channel along 
the east coast of Novaya Zemlya. 

Ot all the expeditions which have gone to Novaya Zemlya and 
the sea surrounding it, there are only three which, before the 
last two Swedish ones, concerned themselves with zoological, 
botanical, and geological researches and the collections pertaining 
to them. ‘These are von Baer’s expedition in 1837, Heuglin’s 
in 1871, and the Austro-Hungarian in 1872-74. 

As far as zoology is concerned, von Baer brought home from 
his journey about seventy species of invertebrate auimals, ILeuglin 
increased our knowledge of the number of species within some 

roups, and the Austro-Hungarian expedition within others, 
But all those collections were from the south-western, western, 
and northern coasts of Novaya Zemlya. Of the nature of the 
animal life in the Kara Sea all actual knowledge was wanting 
till lest summer, There was also a current tradition among: 
zoologists, grounded on the knowledge of the immense mass 0 
fresh water which the Obi and the Jenisssi yearly carry dowa, 
partly also on something at first loosely uttered to literature, | 
which afterwards took the form of axiomatic certainty, that the 
Kara Sea is exceedingly poor in animals, a 

‘The Swedish expedition of 1875 has already dissipated these 
misconceptions, having brought home from Novaya Zemlya and 


1 The mammoth, for instance, is lookud upon ag the progenitor a oH 


now livurg Indian elephant. buc a progen tot considerably larger than. 
Aascen hee and vrovided with au abuadant coverisg of bas. 
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the west coast of Wayyats Island a collection many times richer 
in species than its predecessors. | 











But in any case it was impos- 


sible that the collections which were made during a single summer 
ivi “complete an idea of animal life in 
path ha igs ge ly for comparison with the 


as is necessary wot ont 
existing fauna of other arctic. countries, but also for a complete 
clearing up of its rel 


ation to the fauna in i Sed pages of the 
Si It was on this account that I made provision 
aghey Basbew accompanying this summer's expedition to 
Jenissej, and carrying on the zoological work. His researches 


were rewarded with great success, as appears from the short 


: communicated by him :-— 
ee ae voyages of 1875 and 1876 to Jenissei and back 


dredging has been carried on at fifty places in all and at different 
depths from the beach to a depth of 200 fathoms, and rich and 
comprehensive animal collections have thus been made. A large 
proportion of species occur locally, and in quite incredible 
numbers. Others again are found nearly at every dredging, but 
in far smaller numbers. The occurrence of the latter is more 
uniform, consequently distinctive of the territory of the fauna in 
its entirety. To these belong first of all two species of the genus 
Idothea (/:d. sadinci and Jd. entomon), both well-developed, and it 
may with reason be said that this genus is characteristic of the Kara 
Sea ; itis the province of the Idothea. To the animal forms 

ain which are local in their occurrence belong various species 
of Mollusca, Hydromedusz, and Bryozoa, but chiefly all the 
representatives of the Echinodermata are known to exist here. 
The abundance of these is sometimes quite surprising, and, what 
is more singular, where a species occurs in any great quantity, it 
lives nearly alone, and to the exclusion of all others, This, for 
instance, ig the case with species of the genera Cribella, Sti- 
chaster, Ctenodiscus, &c., which here are found in large and 
well-developed types. Not seldom the swab brought up at the 
same time hundreds of the same species. Of the beautiful 
Crinoid Akecto Fschrichti there were obtained many choice 
specimens, 

“But rich as is the Kara Sea in asterids and ophiurids, it is 
proportionately poor in echini, These have beea sought for 
everywhere without success, except possibly close to the east 
coast of Novaya Zemlya, This circumstance is the more extra- 
ordinary as along the whole of the west coast a species of the 
family Echinus is one of the animal forms that are most abundant 
and occur most frequently, 

“In two respects the zoological work of this summer has been 
exceedingly profitable for our museums. It has in the first place 
added something new in all the groups to the very rich collec- 
tions made during Jast summer; it has, for instance, increased 
the collection of crustacea by ,20 per cent. new species, and of 
echinodermata 2 Jarge number of types has by oft-repeated 
swabbing been obtained in an extraordinary collection of speci- 
roens, Further, the swab has brought up from the bottom of 
the Kara Sea two animals specially remarkable and important in 
a systematic respect, The first was brought up by the swab 
during last year’s expedition, not far from the eastern mouth of 
Matotschkin Scharr. Then it was found in culy a few specimens, 
now we have. collected a considerable number. It is a hitherto 
unknown holothurioid, differing greatly from most others of the 
sane group by its quite complete bilateral symmetry, but from all! 
by its habitus and anatomical structure, and being singular in its 
kind inasmuch as it combines characters from diverse classes of 
animals, It has lately been exhaustively descriled and delineated 
in detail by its first discoverer, Dr. Théel. The other remarkable 
animal is one of the greatest rarities within the animal world. It 
is an Umbellularin? of about a foot and a halt in length. It 


"Two specimens of the family Umbellularia, the first of which we hive 
any knowledge, are said to have been found on the coast of Greenland before 
the middie of last century, After a description first given by Ellis and 
Mylius, the animal was registered by Linnzus in his “Systema Natura,” 
in the year z 738. under the name /sés encrinns, What has become of the 
onigubal specimen is unknown. ‘The enigmatical animal type, as it appeared 
from the descriptions, has been the subject of many wterpretations, till Dr. 
. Lindahl, during the Swedish expedition to Greenland in 1871, succeeded 
todn § up two specimens of it in Baffin’s Bay, and accurately described 
Hs loterior, structure in the 7vansactions of the Academy of Sciences, In- 
rahtiy aie of the. sume genus have since been found, first by the English 
Challenger Expedition in 1873, between Portugal and Madeira, by the same 
expediion between Prings Rdward's Island and Kerguelen's Land, and 
possibly, at other places in the Antarctic Ocean; afterwards by the Austro- 
rf unaens expedition in 1875, hetweon Novaya Zemlya and Franz Josef 
day; {the specimen was lost when the bls lag was abandoned) ; again 
ee ite prevent summer by the Norwagian Atlantic? expedition off the 

aut “of Morway, and-finally by usin the Kara Sea. It is thus an 


animal type which is widely distributed, but of extremely rare occurrence. 
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was found in 150 fathoms south of Cape Middendorff, and north =; 
of the 75th degree of N. lat. 

** From the cvllections made during the Swedish expeditions 
it appears that the Kara Sea, far from being so poor as has been 
supposed, is, on the contrary, distinguished by'an animal life 
rich both in individuals and in types whcn compared with that 
which Spitzbergen, Greenland, Iceland, and the Arctic regions 
of North America have to show. It appears, also, that a nearly 
uniform marine fauna is found around the pole along the whole 
coast of Siberia and the polar archipelago of North America. 
The immense mass of fresh-water which the great rivers of 
Siberia carry down, does not in any degree determine the com- 
position of the animal life on the bottom of its Arctic Ocean. 

‘* Before the various groups have been worked out by special- 
ists it is difficult to state for certain the number of the lower 
animal types of the Kara Sea, but it may be put approximately at 
nearly 500 species, a considerable number, indeed, for a sea that 
previously was believed to be as poor in species as the Baltic. 
Such, with the addition of about a hundred species of insects 
from Novaya Zemlya, whence previously only seven were known, 
and an extended knowledge of the vertebrate world, is the main 
zoological result of the researches of the last two Swedish expe- 
ditions in these regions.” 

The Viner made a safe return voyage through Matotschkin 
Scharr, and on September 18 anchored at Hammerfest. Dr, 
Nordenskjéld concludes :— 

‘* My stay at Hammerfest and Tromsé I turned to account in 
collecting information from the numerous walrus-hunters there 
abuut the state of the ice in the Arctic regions, and especially 
in the Kara Sea. I have succeeded in this way in bringing 
together very abundant materials for a solution, founded on 
actual observations, of the problem in navigation which lies 
befure us here, aud I shall, by and by, make a full statement of 
the conclusions at which I have thas arrived. [ere 1 will only 
say that it is my conviction, which is also shared by the walrus- 
hunters whom I have consulted, that a regular sea-communi- 
cation between Siberia and Northern Europe during a short sea- 
eon of the year ought not to be attended with greater risks and 
dangers than seamen encounter on many other waters now yearly 
visited by thousands of vessels,” 
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OUR ASTRONOMICAL COLUMN 


TuLescoric Murgeors.—In his ‘‘ Histoire de l’Astronomie 
pour l'Annde VIII,” Lalande, referring to Schroter’s observa- 
tions, states, “ila vu plusieurs fois dans son telescope des petites 
ctoiles yui filent comme uo petit trait de lumitre trés-faible, qui 
dure 2 ow 3°,” and by way of explanation goes on to say that 
this proves the extension of hydrogen and oxygen many leagues 
in the depth of the atmosphere ; meteors or globes of fire which 
excite astonishment when they are a distance of some hundred 
foises, Decume shooting stars when they are distant a league, ant 
telescopic stars at three or four leagues, an opinion hardly favoured 
by later research. 

When occupied in comet-sweeping, or general observation in a 
darkand pretty large field, it has very often occurred to the writer 
to meet with objects of the class mentioned by Lalande. A 
striking instance was affurded one very fine April morning about 
twenty-seven years since (the exact date, thqugh upon record is 
not at hand at this moment), when a namber of telescopic 
meteors as bright as stars of the eleventh magnitude passed 
sluwly through the field at intervals of a minute or more, the 
instrument during the time of observation being directed to dif- 
ferent parts of the constellation Sagittarius and lower region of 
Ophinchus ; the course of these meteors was nearly uniform. 
Their motion was generally so slow that when caught they could 
be followed to extinction on moving the instrument. On other 
occasions he had noticed similar slow-moving meteors, though 
in less number, and hence was under the impression that there 
was nothing unusual in the occurrence. But in the summer of 
1850, happening to mention the observations of frequent faint | 
slow-moving telescopic meteors to Sir John Herschel, that 
ewNnent observer, notwithstanding his long experience in bath 
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that he did not recollect to have remarked anything of the kind. 


In 1852 Schmidt published the results of his observations of | 


telescopic meteors between £844~s7, “ Resultate aus zehnjahrigen 


Beobachtungen itber Sternschnuppen,” p. 165; most of those | 


seen by him were as bright'as stars of between the eighth and 
tenth magnitudes, and penerally moved very slowly. Schmidt 
during these observations was for the most part using a “ comet- 
seeker,” the same with which he formed the chart for Hoar V. 
of R.A. ia the Berlin series ; the writer was invariably observing 
with the comet-eyepiece on a 7-inch refractor giving a power of 
abont 45. 

Perhaps some of the astronomical readers of Nature may,be 
able to put upon record the dates of other appcarances of tele- 
scopic meteors in some numbers and with a general uniformity of 
direction. 

Lalande appears to make his re’erence to Schroter’s observa- 
tion of telescopic meteors with the intention of illustrating, the 
acuteness of vision of the Lilienthal astronomer. Indeed, in the 
preceding sentence he makes the following extraordinary state- 
ment with regard to Schriter -—‘‘ Ha une vue privilegi¢e pour 
Vastronomie ; il voit Mercure en plein jour 4 la vue simple.” 


Tue Comer or Tie Bayeux TArestry.—There can now 
retain very little doubt that the grand comet which astonished 
Europe in the year of the Norman Conquest leading to a multi- 
tude of records in the annals of the time, and forming, with its 
astonished beholders, the sulject of embroidery on the celebrated 
Bayeux tapestry, was the famous body which now bears univer- 
sally the name of our countryman Halley, Allowing for the 
‘peculiar character of Chinese observations of comets, the account 
they have left us of its track amongst the stars from the begin- 
ning of April to the end of the first wezk im June, 1066, is well 
represented by elements not differing more from the actual cle- 
ments of Halley’s comet than accumulated effectof perturbation in 
eight centuries may well explain. If it is assumed that Halley's 
comet arrived at its least distance from the sun on March 18, its 
position when discovered by the Chinese in the morning sky on 
April 2, would be as they record in their sidereal division ‘Shib,” 
two degrees south of the equator, and distant from the earth 
rather less than cight-tenths of the earth’s mean distance from the 
sun. Between this date and June §, or sixty-seven days after 
discovery, which is the duration of visibility assigned, the comet 
would make a grand sweep across the sky from the constellation 
Pegasus into Sextans between Leo and Hydra, or as the Chinese 
express it, “through fourteen sidereal divisions from Shih to 
Chang.” The imposing aspect of the comet described in Euro- 
pean chronicles and confirmed by the Chinese Annals, wherein 
it is compared in brilliancy to Venus, and by exaggeration, no 
doubt, even to the moon, is fully explained by the cicumstances 
under which Halley’s comet must have been observed if in peri- 
helion on March 18. When last seen in China it had receded to 
‘14 times the earth's distance from the sun. 
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METEOROLOGICAL NOTES 
‘Recent StormMs.—-We have already, referred to the great 
cyclone of October 31, which will long be remembered/as one of 


‘the most appalling catastrophes that has occurred in the history 
ofthe human race. The storm-wave advanced over Chittagong 


weit mw 


from south to north, but most of the damage was done along the | 


shores of the Meghna by a storm-wave which ‘swept scawards 
frota north toe south. The details of this and the other features 
of this. gteat cyclone will be looked forward to with intense 
interest.—We.have also given some account of the sterm of wind 
of almost unéxainpled violence which broke over Sydacy at 
9.90 p.m, of Sunday, September 
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hemispheres, expressed surprise at the phenomenon, and stated. 


10, and continued with un- 
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good reasons for the belief that the maximum velocity or force 
of the wind in great storms is frequently understated, it is dest 
able that the fullest details of the observations from which the 
velocity of the wind at the rate of 153 miles an hour hag been 
deduced be published in the monthly publication of the Obser- 
vatory.—-A hurricane of great severity and followed by must 
disastrous results swept over Central America on October 3 
and 4. The town of Managua, on the south side of the lake of 
the same name, and west of Lake Nicaragua, was inundated on 
the 4th, and 400 houses were blown down by the hurricane, 
As the flood rose the inhabitants had to betake themselves to the 
tops of the houses, and many were drowned by the honses fall- 
ing. The hurricane then passed eastward over Lake Nicaragua 
and descended over Dlewfield, situated on the Mosquito Gulf, 
and overturned uwards of 300 houses in that town. It was in 
all probability the same cyclone which was encountered at the 
same date by the Panama Transit and Pacific Mail Steamer 
Casta Rica about 300 miles to the south-east, near Parita, on the 
Gulf uf Panama, where it was accompanied with a frightful sea- 
running wind shifting all round the compass and blowing with 
such a force that the Costa Mica had its hurricane deck blown 
away and the head of the mainmast, maintopmast, and gaff 
carried aff, Later, or from October 17 to 21, Capt. Bremner, 
of the steamship CAé/ian, reports the severest hurricane he ever 
experienced at\Cayman's Island, to the west of Jamaica, whee 
170 houses were destroyed anit much damage done to fruit trees 
and other crops.-—The list of heavy storms and hurricanes might 
be mcreased by incheling the severe storms reported as having 
recently occurred in Bebiing’s Strait, wrecking a dozen of 
whalers, the great gale new Chefuo, in which H.M.S, Lapaday 
was Just, the terrille storms in Madeira and Portugal, com- 
menacing on November 11, and the storms of the Lritish 
lslands a fortnight since, as well as during the present week, 
with their attendant Hoods, which in certain districts attained 
to a height and a destructiveness unknown for many years. 
The Jast two inonths have tous been notewoithy for the 
violence of the stormy of wind which have been let loose, as 
it were, over all quarters of the globe, thus offering in their 
salient weather characteristics a marked contrast to the charac- 
teristics of the weather litue more than a year ago, when we 
were called to record disastrous inundations occurring in almost 
all parts of the globe. During the past two months the weather 
has not only been characterised by the extreme violence of the 
wind but also by equally unprecedented and violent alternations 
of abnormally warm and cold, and dry and wet tracks of weather 
--the connection between which is no doubt a more deeply 
rooted one than that of mere coincidence, 

METEOROLOGICAL OBSERVATORY ON Monte Cavo,—We 
are interested to learn, from a letter which appears in’ Coasples 
Rendus, that P, Secchi has succeeded in establishing a meteoro- 
logical observatory on the summit of Monte Cavo. This is the 
highest of the volcanic group in Latium. Its summit rises 
953 metres above the sea-level and about goo metres above the 
Roman Campagna, The meteorological instruments are placed 
in the convent, and the monks are charged to make observations. 
These instruments are 2 Fortin barometer, a psychromotric ther- 
mometer, a maximum and minimum thermometrograph, a pluvio- 
meter, and a weather vane. An snemometrograph will soon be 
added. The isolation of the mountain, which rises about 200 
metres above the surrounding volcanic cones, renders it peculiarly 
well asnited for researches in meteorology. Ia view of the importance 
of the institution the Government has.agreed to defray the expense 
of installation, The observations are only begun two months; 
they show, among other things, that the temperature of .Mante 
Cavo is often higher than that of Rome, and that the withitions 
of temperature are leés. than. on the plain, Thete is another 
observatory af the base of the cone, at Grotta-Fertata, ine 
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tes : ‘wats , f the agricultural region, 
‘serves for investigating the phenomena of the | 

‘the most interesting of the environs of Rome, along with another 
‘station placed at Velletri, on the other side of the voleanic 
group. 
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BIOLOGICAL NOTES 

Tn Primary ELEMENTS OF THE SKULL.—At a recent 
meeting of the Cambridge Philosophical Society Mr, oy 
brought forward some of the ideas resulting from Prof. I arker $ 
‘most recent researches, which will be embodied in a forthcowing 
-work on the ‘ Morphology of the Skull,” by Messrs. Parker and 
‘Bettany. A fundamental point in researches of this kind 
‘appears to be the question what are axial and appencicular 
‘elements in the skull. For some years yast Profs. Fluxley and 
‘Parker have regarded the primary rods or fradrcude occupying 
‘the base of the forepart of the skull as being the foremost of the 
‘series of facial or visceral arches (mandibular, branchial, and the 
like). In several types, although these ¢radeciiz lie in the true 
‘base of the cranium, they are at an early stage more or less 
;parallel with the visceral arches; and certain nerve-relations 
‘appeared to show a close similarity between them. But Mr. 
Parker now believes their facial nature cannot be maintained. 
‘They arise in tissue immediately beneath the brain cavity as the 
ivertebree arise beneath the spinal canal ; the temporary flexure 
‘of the fore-part of the skull does not make this tissue other than 
‘axial, Every relation of the trabeculz proper is to the nervous 
‘centres, and cartilaginous growths continuous with them bound 
the cranium laterally just like the lateral occipital or vertebral 
regions, Mr, Bettany also directed attention to the nasal, pre- 
‘nasal, and antorbital regions of the skull as probably showing 
‘radiments of true appendicular parts in the anterior regions of 
the head. In the discussion which followed, Prof. Humphry 
cordially welcomed this rehabilitation of the trabeculx, having 
never been able to agree with Prof. Huxley that they were facial 
vin thelr origin. He could not doubt that the bones formed in 
them, the basisphenoid and presphenoid, were axial in character. 
Hie thought that further research would but demonstrate more 
clearly the vertebral or segmental theory of the skull.—Mr. 
Balfour thought research was not yet sufficiently advanced for a 
true estimate of the skull to be formed. Although the trabeculze 
might be morphological continuations of the basal cartilages in 
the hinder part of the skull, yet the greater part of the vertebrx 
and part of the base of the skull, arose from an unpaired carti- 
jaginous mass surrounding the notochord, while no such element 
existed in the anterior part of the skull. It appeared very pos- 
sible that the lateral parts of the cranial floor behind were really 
equivalent to the base of the cartilages which formed the ver- 
tebral arches, and thus the trabeculz might similarly be regarded 
as only the basal parts of the continuous lateral wall of the 
skull. 


THe ANATOMY OF THE GorRILLA.—Dr. H. Bolau, director 
of the Zoological Gardens at Hamburg, has recently had the 
fortunate opportunity of dissecting three gorillas preserved in 
spirit, with the viscera intact. His results are just published in 
the “ Abhandlungen aus dem Gebiete der Naturwissenschaften,” 
and they add much to our zoological information. The brain is 
figured by photography from three aspects, Dr; Ad. Pausch | 
describing the convolutions. In all the specimens the liver ex- | 
hibited the lateral fissures or incisions which are not found in 
mat, the orang, the chimpanzee, or the gibbon, but in all the 
lower monkeys. This agrees with the descriptions given by 
Professors Huxley and Flower of the specimen in the Museum 
of the College of Surgeons; and serves to separate off the 
gorilla from the rest of the anthropoid apes. The caudate lobe 
is minute, and the spigelian lobelet of fair size. As in man 

‘among the’ primates, valvule conniventes, the transverse 
folds of the tnucous membrane of the small intestine, so large in 
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the Sumatran rhinoceros, are present, although they are not large, 
We hope to be able to enter more fully into the results arrived 
at by Dr. Bolan next week. 

THe WinpPirg IN MaNucopta.—For a long time it has — 
been known that in the Paradise Bird, Afanucodia, the windpipe, 
instead of running straight from the neck into the chest, takes 
a turn formingta spiral over the front of the breast under the 
skin before it divides to enter the lungs. M. P. Pavesi has 
just read an interesting paper on the subject, published in the 
Annali dd Mus, Civ. di St. Nat. di Genova, in which he shows 
that in the three species of the genus examined by him thi. 
superficial spiral is only developed in the adult 47. Aeraudrenti, 
in the female of which an irregular and crooked loop only exists ; 
whilst in AL chalybea it is only in the male that any superficial 
loap is found, this being straight and longitudinal, like that in 
many of the Guans and Curassows of South America. In Ad, 
atra there is no loop in either sex. M. Pavesi also demon- 
strates that different specimens of the same species differ slightly 
in detail, 
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NOTES 


WE announce with sincere regret the death, on Tuesday 
morning, from malarial fever, o Mr, David Forbes, ¥.R.S., the 
well-known Foreign Secretary of the Iron and Steel Institute. 
Mr. Forbes was only forty-nine years of age. We hope to give 
a memoir next week. 
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We regret to announce the death of Mr. Louis A. Lucas, the 
African traveller, at the early age of twenty-five. He reached 
the equatorial provinces in the month of June last, but his escort 
proving too weak to allow him tv penetrate further into the 
interior, he returned to Khartoum, ev route for Suez, intending to 
reorganise his expedition, and proceed by way of Zanzibar to 
the Congo. After repeated attacks of fever, he left Khartoum on 
October 26, but died on the Red Sea, near Jeddah, on his way 
back, having abandoned ail idea of further exploration, 


Carr. NARFS has been made a K.C.B, There can only be 
one opinion that by his conduct both of the Chal/enger and 
Arctic Expedition he has well carned such an honour, The 
Alert and Discovery have been paid off, and the crews were 
entertained at the Mansion House on Tuesday eveninz. 


CoL. GORDON has arrived in Cairo, after an absence in equs. 
torial Africa of three years. 


A Narensuire African Association has been formed in con- 
nection with the International Ajrican Association instituted by 
the King of Belgium. 


THE just published Cosmos of Guido Cora is mainly devoted 
to Africa. One paper describes the explorations of Antinori, 
Reccari, and Issel in the region of the Red Sea about the Straits of 
Babelmandeb, and another contains letters from various members 
of the Italian Expedition to Equatorial Africa. There is also an 
address on Italian Travellers in Africa, bp*Signor F. Bonola, 
given to the Egyptian Geographical Society. 


ACCORDING to Behm and Wagner’s just published Yearly 
Review of the Population of the Earth, the total population o: 
the globe amounts to 1,423,917,000. Of this number Europe 
claims 309,178,300; Asia, 824,548,500; Africa, 199,921,600 ; 
Australia and Polynesia, 4,748,600 ; and America, $5,519,800, 
The average density of population of the whole globe is about 
28 inhabitants to one square mile of land surface, The density. 
is of course greatest in Europe, where it is 82 per square mile ; 
in Asia, 48; in Africa, 18; in America, 54 ; and in Australin 


and Polynesia, about 1}. The publication is accompanied by. 
two maps, one showing density of population in India, and the 
other recent changes in the boundaries of various districts. an 
countries, | . = Be 
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one referred to in NATURE, vol. xi, p. 466. They are both of 
dark flint, one is very rough, and though apparently used, seems 
unfinished. The other is curved, and chipped very evenly, the 
flat surface still showing the weathering of the old flint. 


We are glad to see thatthe North of England Institute ‘of 


Mining Engineers has at last been incorporated by Royal 
Charter, This institute was founded in 1852, and has done 
good work in its own important department. 


Mx. Herpert Srencer’s new volume, the sixth of the 
Synthetic Philosophy, comprising the first of his ‘* Principles of 
Sociology,” is now ready and in the hands of the binder. 


Tr is intended to issue from the press of the University of 
Dublin a series of works, chiefly educational, by members of 
that University. It is expected that the earliest volumes of the 
series will be the following :—‘‘ Lectures on Physical Geo- 
graphy,” by Rev. Samuel Haughton, M.D., F.R.S., Professor 
of Geology ; a treatise on ‘‘ The Morphology of the Vertebrate 
Animals,” by Alexander Macalister, M.D., Professor of Zoology 
and Comparative Anatomy; and the first portion of a2 com- 
plete edition of the “Letters of Cicero,” with a Commentary, 
by Robert Y. Tyrtel, A.M., Professor of Latin. 


A BELGIAN Geographical Society has been established, with 
M. Liagre as president. Judging from its rules, it is founded 
on a comprehensive basis, and is likely to do good work. It 
will publish a journal. 


A New Geographical Society has been founded in Denmark. 
The Society proposes to organise lectures, and has invited Prof. 
Nordenskjold to speak on the Kara Sea and Jenissei, and Frof. 
Bergrren on New Zealand, where he stayed during a number of 
years. The Society will issue a geographical magazine. 

THE deep boring at RKheinfelden, on the Swiss shore of the 
Rhine, as seen from a report of Prof. Desor, was stopped at a depth 
of 1,422 feet, after having pierced 200 feet of granite and diorite, 
and without meeting with the coal-measures which were ex- 
pected. It was carried out on the system which has already 
proved successful im the 2,200-feet boring in Bohemia, 24, by 
the process of cutting out of the rock a cylinder by mean» of 
a diamond crown, The diameter of the bure, which was, until a 
depth of 660 feet, only 5 centimetres, was aflerwards enlarged 
to 12, being thus the largest diameter used until now in this 
kind of boring. Ina more or less coarse sandstone the boring 
advanced at an average rate of 15 metres (49 feet) in twelve 
hours, and proved altogether most successful. A complete col- 
lection of cylinders, cut out of the rocks pierced, which are 
niostly dyas, is now deposited at the Museum of Aarau. 


Messrs. BicKERS AND SON have just published a new edition 
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, MR. A’Court SmitH writes to us from Gurnet Bay that he’. 
_ ‘has recently found two celts about a mile to the westward of the 











A skp of pink coral has. been ‘discovered by the captain of the 


U.S, steamer, Geifysburg, on her passage from Fayalto Gibraltar, 
in lat, 36° 30' N., long, 11° 38’ W. The least depth ‘found’ 
was 30 fathoms, but the captain has no doukt that the coral. 
comes to the surface at some point near the anchorage. : Twenty 
miles west of the bank a depth of 16,500 feet was found. Be 
tween this and Cape St. Vincent, 12,000 feet, The bank is: 
rich in valuable coral of light pink shades. Full details of the ' 
discovery have been sent by the commander of the Gettysburg. 
to the Navy Department, Washington, by mail. , . 


TELEGRAMS have been received from ‘Bahia (Brazil) atating ; 
that the #rigortjigue had crossed the Atlantic successfully with : 
the methylic ether refrigerating apparatus, which worked ad. 
mirably through the torrid climate of the equator, meat bronght : 
from Europe having been found excellent by the Braziliang. 
More details are sent by letter. 
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Tue French scientific papers publish a letter signed by'! 
MM. Jacquet, Hovelacque, Mortillet, and others, engaging’: 
to give by will their brain, or any part of their body, to the: 
laboratory of the Anthropological Society, so that experiments + 
may be made and useful observations collected. A special club- 


or society has been established for that purpose. 


Ws have received a highly satisfactory Report for 1875-6, of 
the Dundee Free Library, perhaps one of the best managed insti- | 
tutions of the kind in the kingdom, thanks to its able librarian and 
curator, Mr. Maclauchlan, An unusually large proportion of 
the books consulted and lent were scientific, a decided increase 
being attributed to the University Science Classes in connection 
with St. Andrews University. In connection with the library a 
fine museum is being gradually collected, Arctic fanna and flora, 
as might be expected, being largely represented. We have also 
received the Twentieth Annual Report on the Sheffield Free 
Public Libraries and Museum. ‘The libraries are evidently largely 
taken advantage of, and a very large proportion of the books 
in demand belong to the department of Arts and Sciences, 
The Sheffield Museum, which was established some twelve 
months ago asa Free Public Museum, has lately received the 
very fe collection of antiquities known as the Bateman Collec. 
tien, formed by the late Willlam and Thomas Bateman of Deshy- 
shire, and previously stored in Lomberdale House, near Bake- 
well, where it was almost entirely hidden away, and known by 
little more than the printed catalogue of it compiled by Mr, | 
Thomas Bateman, and published in 1855. The collection: 
consists chiefly of British antiquities ranging from the Celtic to’ 
the Old Euglish period, and is especially rich in Celtic and 
oman remains, It also contains many L'truscan, Greek, and 
Egyptian antiquities of considerable rarity and interest. The 
public of Sheffield and lovers of antiquities generally, are in- 
debted to Mr. W. T. Bateman of Middleton Ilall, Derbyshire, 


of Mr. J. E. Harting’s ‘‘ White's Selborne,” containing in an | for the opportunity of inspecting and studying this interesting 


appendix the ten letters from Gilbert White to Robert Marsham 
‘which first appeavwl, with notes by Mr. Harting, in the 7rans- 
actions of the Norfolk and Norwich Naturalists’ Society. A 
detailed notice of these letters will be found in NATURE, vol. xii. 
p. 481. They posscss great interest, and add materially to the 
‘yalue of Mr. Harting’s beautiful edition of ‘‘The Natural 
History and Antiquities of Selborne.” 
Ma, R. E. Barvrvert, of Chelmsford, has sent us an inter. 
esting relic of Mr. Robert Marsham, F.R.S., a well-known 
observer and recorder of natural phenomena of last century. It 
is a table containing indications of spring, observed by Marsham 
at Stratton, Norfolk, read before the Royal Society in 1789, 
The indications consist of observations on birds, insects, flowers, 
trees, &c., as to the times when first they appeared, or sang, or 


leafed, &c, The observations extend over from thirty to sixty 


years, and are neatly and clearly arranged. — 








and instructive collection, 


Ar the meeting of the Mathematical Society of November 9 
Prof. Smith was chairman only in the early part of the meeting ;. 
before the reading of the papers, the new president, Lord Ray. 
leigh, took the chair. | 


THK distribution of prizes and certificates obtained by the 
students of the Science and Art Classes of the Belfast ‘Working: 
Men’s Institutes took place on November 28, ‘These classes are. 
atterided by hundreds of persons of the very kind to whom they 
are likely to do most good, and. yearly carry off a large pers’ 
centage of the prizes of the department, Dr. Andrews distri+ 
buted the prizes and gave a shortaddrems. = 

Tue ineuguration of the French National. School of Agricul< 
ture took place at the Conservatolte dex Arts et Metiers oa 
Wednesday, December 6, ‘There are abdut: fifty pupils, all. of, 
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them taking the course of lectures for. the iss year of inatruc- 
tion. Amphitheatres and classrooms have? been prepared for 
them in one of the courts of the establishment. 


| AT a recent meeting of the United States National Academy, 
Piof, Henry communicated some additional facts obtained in his 
long-continued and elaborate researches concerning sound in 
relation to fog-signals, His principal investigation, this year 
sad reference to the divergence of sound, especially as to the 
phenomenon known as the Ocean Echo. To test the explana. 
lion given by Prof. Tyndall, requiring reflection from the air, 
the trumpet of a: siren was turned directly to the zenith. The 
blast was exceedingly intense, but no echo was heard from the 
prolongation of the axis of the trumpet, z.¢, from the zenith. 
A loud echo was, however, heard from the whole circumference 
of the horizon, half of which was on land, the other half on 
water, This was repeated many times, and always with the 
same result. In one case a small cloud passed directly across 
Ihe zenith, from which a few drops of rain fell into the mouth 
of the trumpet; still no sound was heard from the zenith, 
aitheugh sound continued to be heard from around the horizon, 
In this case, on account of the divergence of sound, portions of 
waves in every direction must have descended to the horizon ; 
and as some of these must have reached the plane of the ocean 
n a path curving inward towards the source of sound, they 
would, when they reached the ear of the observer in the vicinity 
M4 the source, seem as if coming from a point in the horizon, 
and hence would give ris¢ to the phenomenon of the ocean echo. 
Rays of sound a’ different distances from the ear would be re. 
lected from the surface of the ocean, and thus give rise to a 
wrolonged echo, This is in accordance with the fact observed 
luring last summer, that a blast of five seconds’ duration gave 
an echo that was prolonged twenty seconds. That could only 
%¢ produced by ordinary reflection from a series of surfaces 
laced at different distances, an arrangement of the material of 
he atmosphere which (on the doctrine of probabilities) would 
iot be of frequent occurrence. 


IN an address at the Manchester Literary and Philosophical 
society, Prof, Boyd Dawkins made some forcible remarks on 
he position of museums in Britain. After speaking of the 
ecessity of museums and laboratories to the student of nature, 
ndof the few good museums in this country, he said :—“ From my 
xperience of those abroad, 1 turn to those of our own country 
rith feelings of envy and regret, Here a museum is freqnently a 
arge sort of advertising bazaar, or a receptacle for miscellaneous 
uriosities unfitted for a private house, or it is composed of an 
ccumulation of olijécts valuable in themselves but valueless for 
li practical purposes, because they are crowded together, or 
towed away for want of room, ‘They are generally under- 
ranned, starved for want of funds, largely dependent on casual 
enevolence, or a burden on the scant resources of the various 
acieties. On the Continent, in America, and in Australia, they 
ye as a rule well officered, well arranged, and not dependent on 
wivate resources for their sustenance. That our museums should 
i allowed to be such a striking contrast to those of our neigh- 
ours and kinsmen is a most singular oversight in the richest, 
hd, as we sometimes fancy ourselves to be, the most practical 
eople in the world. With regard to the arrangement of subor- 
nate parts jn a museum, that which is now being carried 
ut in the new Imperial Museum, at Vienna, under Dr. Hoch. 
letter, seems to me the best; to ‘form one lineal series, inor- 
AnIC objects forming the base, then Paleontological specimens, 
sustrating the life which has been, and leading up to the illus- 
ations of the life which is now on the earth, Botany, Zoology, 
wnatomy, and the like. When this is completed, the Museum 
t Vituina will preaent a more perfectand complete history of the 
Powledge Gr the earth and its inhabitants than has as yet been 
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presented. In the City of Lyons, which im its commercial 
aspects resembles Manchester, the collections are lodged in a — 
mapnificent building—the Palais des Beaux Arts——supported by 
the municipality, and are being largely increased by the contri- 
butions of local naturalists, who have banded themselves together 
for that purpose under the title of ‘Tes Amis des Sciences 
Naturelles.’ There is one point in which the British Govern.’ 
ment may learn a lesson from the German, When I was in 
Berlin this autumn I had the pleasure of meeting gentlemen who 
had been sent by the latter to make collections in the Americas, 
in India, and in the China seas; and I saw a valuable collection 
made by German cruisers in the Paciftc. Why should not our 
ships of war, which are to be found in every sea, have orders also — 
to bring home collections from distant stations, and why should 
not we send out trayellers with the same object ? With our navy 
and our wendering instincts, we ought rapidly to outstrip any 
rivals, and that at a comparatively small expenditure of money.’ 


THE Manchester Literary aud Philosophical Society possesses 
a select and valuable library; a catalogue of this, by Mr. 
Nicholson, hon. librarian, has just been published, ' 


WE have received the winter programmes of five Cumberland 
Scientific and Literary Societies. They appear to us satisfac- 
tory, and creditable to the intelligence and culture of the Cum- 
herland folk. The towns to which these societies belonz ire . 
Workington, Whitehaven, Maryport, Cockermouth, and lies- 
wick, and in some of them, besides lectures by well-known men, 
and papers by members, regular science classes are to be held 
during the winter. These and other societies, as we intimated 
some time since, are formed with the Cumberland Association 
for the Advancement of Literature and Science, Fart I, of the 
Transactions of which is to hand, and contains some papers 
worth perusing. 


A MAGNIFICENT work on the Yellowstone National Park is 
about to be published by Prang and Co., Boston, U.S. The 
description is to be by Prof. Hayden, and will be accompanied 
by a fine series of chromo-lithographic reproductions of water- 
colour sketches taken by the artist to the expedition of 1871, 
Mr. Thos, Morran. The work will be published simultaneously 
in Inglish, French, and German. 

In 1866 the students at the six Russian Universities—St. 
Petersburg, Moscow, Kasan, Kharkoff, and Odessa—numbered 
3,591 5 in 1871 they were 5,301 ; but in 1373-1874 there was a 
large diminution, and in 1875-1876 they were only 4,492. It 
appears that, generally speaking, Russian students have no 
resources of their own, and are obliged to give lessons to 
support themselves. At Moscow many of them are said to Le 
in a miserable condition, principally amongst medic: students. 
Three or four students lodging in the same miserable room is a 
usual occurrence. From 1870 to 1873 the University registers 
| show that 3,224 students left, having finished their course of 
| studies, but no less than 2,912 were obliged to desist withont. 
having taken their degree. A good many scholarships 
of the amount of from 19/. to 384 yeuly (which amount 
it is proposed now to raise tu 45/,) were founded by Go. 
vernment, and yet more by private persons and institutions ; 
but the number of them is yet far below the number of 
students who have no other means of subsistence than 
miserably paid lessons. After all, the Russian students are not 
worse off than many of the students at the Scottish Universities. 
A few years ago at St, Andrews it was nu uncommon thing for 
students to cover all the expenses of a six months’ session, in- 
cluding 1o/, for fees, with from 16/, to 20/.; they would simply 
have stared had they been spoken of as miserably off. 


‘THE additions to the Zoological Society’s Gardens during the 
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| past week include a Bonnet Monkey: (Afacacus sadtatas) from 


“430 

India, presented by Mrs. Aspiiwall’; a Macaque Monkey 

— (Macacus cynomolyus) from India, presented by Mr. Richard 
Schutt y Larios; a Duyker Bok (Cephalophus mergens) from 

' Natal, presented by Mr. J.D. Witherspoon; a Hairy-rumped 
Agoutt (Dasyprocta prymnolapha) from South America, presented 
by Mrs. Booth; a Spring Bok (Casella euchore) from South 
Africa, purchased ; a White-throated Capuchin (Cidus Aypoleucus) 
from Central America, three Rough-legged Buzzards (Archibuted 
lagopus), European, deposited ; a Long-nosed Crocodile (Croco- 

_ dius cataphractus) from West Africa. 
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SCIENTIFIC SERIALS 


Verhandlungen der k, k. sovlogisch-botanischen Gesellschaft in 
IVien, vol. xxv. The following papers are published in this 
volume: Cn some new species of Afycefophilidee trom the neigh- 
bonrhood of Sandez (Galizia), by Dr. A. Grzegorzek.—On the 
structure of the muscular cells and on the general stracture of 
Afnesira furasttes, Krohn, by Prof. C. Claus.—On some new 
and some insufficiently known species of Cecidomyide of the 
Vienna district, by Dr. Franz Low.—QOn the relations of the 
Afvican and Indo-Malayan bird-fauna, with some general remarks 
on the geographical distribution of mammals, by A. von Pelzeln. 
—On Hungarian fungi (third treatise : fungi Aysoeai), by Prof. 
A. Haszlinsky.—Description of new and insufficiently known 
Phryganida ant Ocestride, by Dr. Fr. Brauer.—Mycological 
notes, by S, Schulzer von Muggenhurg.—emiplera Heteroptera 
ainstriaca, MM, Maji.—Augusti, 1870, a J. A. Paimen collecta, 
hy O. M. Reuter.—On some new Lepidoptera of the South 
American fauna, by Dr. O. Staudinger.—Second note on the 
Aracunida-order of Zerritelarie Thorrell (Mygalidz Autor.), by 
Dr. Anton Ausserer. This is one of the most elaborate papers 
in the volume. On North-American moths, specially mucro- 
behiduflera, by Prof. P. C. Zeller; this is equally elaborate, — 
Noves on Adriatic echinoide, by Dr. E. von Marenzeller.--On 
the vegetation-formations of the Taurian peninsula and its 
clinatic conditions, by Dr. A. Rehmann.—Researches on the 
Liigtera-favma, of Austria, by Josef Palm. —On the ornithological 
fauna of Moravia, by F. von Dalberg.—On the occurrence of 
Salix éadylonica, L., androgyna e masculinain Austria, by J. E. 
flsboch. —Lichenological excursians in the ‘Tyrol, by F. Armotd. 
—On some species of Safx new in the ‘‘ Wechsel” district 
(Lower Austria), by FE, Woloszezak, —- Researches on land- 
/sapoda, by C. von Vogl ---On some species of Sfermophilus, by 
Yanst Schauer.—On the fangi-flora af Bohemia, by F. von 
Ttuimen, — On the occurrence of short-eared .drziode near 
Vienna, by Prof. L, H. Jeitteles.—On thermal constants and the 
power of accommodation in the vegetable kingdom, by Prof. 
41, Hoffmann.—Remarks on some ferns from the island of 
Celebes, by M. Kuhn. —Botanical excursions in Italy, by Dr. C. 
von Marchesettii Researches on some parasites infecting the 
hop plant, producing mildew and ‘ kupferbrand” (copper- 
burn), by Wilh, Voss.—-Second paper, containing additional 
remarks on the Cecidomyida of the Vienna district, by Dr. Franz 
Jow.—Researches on folidiade, by Dr. R. Bergh.—New 
researches on Payllidiada, by the same,—-European Ancyrtide, 
considered biologically and systematically, by Dr. G. Mayr (this 
paper occupies some hundred pages).—Muscorum species nova, 
by J. Juratzka,—Symbole ad pteridegraphiam et Characeas 
Iinngarise preecipue Banatus, by Dr. V. de Borbas.—On some 
Lepidoptera, byes. F. Rogenbofer.— Researches made upon leaf 
galls and their caases on Vitis vinifera, by G. von Haimhoffen. — 
Six years’ observations on the first appearances both in the animal 
and vegetable kingdoms at New Cologne near Milwaukee (Nerth 
America), by Th. A. Bruhin—-On the flora of Lower Austria 
{second paper), by J. Wiesbaur. ' 


Poggerdorff’s Annalen der Physik und Chemis, No. 9, 1876.— 
This contains the following papers :-- Experimental researches 
un liquid-friction in salt solutions, by M. Sprang.—On the 
summer rain season of Germany, by M. Iellmann.—Observa- 
tion of the retardation in the progress of the induction current by 
means of-tuning-fork apparatua, by M. v. Ettingshausen.-—-On the 

ssage .of strong induction currents through liquids, by M. 

lerwig.-—Conttibutions to electrodynamics, by M. Wand.—-On 
the dependence of the electric conductivity of selenium on heat 
‘and light ; ‘the photography of tones, by.M, Stein.—On the 
dependence of the specific heat of mercury.on the temperature, 
he M. Winkelmann.-—An 
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ee the theory of double refraction, by M, v. 
‘THE Naturforscher for October, 1876, contains the follow! 

papers of interest :—On the specific power of substances tech: 
tion, to turn the plane of polarisation, by H, Landalt,-On the 
uneven surface of meteorites, by M. Daubrée.-—-On the nature of 
milk globules and the formation of butter, by F. Soxhlet. On 
some phenomena in the combustion of gases, by Herr Horstmann, 
~~-Note on the germ-leaf theory in botany, by Herr Famintzin. — 
On the action of carbon bisulphide as ‘a means for conserving 
animal and vegetable substances, by Phil. Ziller.—On the 


| absorption of carbonic acid by saline solutions, by J. Setschenow. 


—~On the explosion-limits of mixtures of combustible pares with 
oxygen or atmospheric air, by A. Wagner.—QOn the first appear. 
ance of the plants now living during geological periods, by [err 
de Saporta.—On the deep-sea temperatures in the South Pacifi¢ 
and the circulation of waters from ocean to ocean ; speculative 
remarks based upon the results of the Gase//e Expedition sent out 
by the German Government, by Herr von Schieinitz,—On the 
chemical composition of leaves, according to the age and species 
of trees, by P. Fliche and L. Grandeau.-—Hypothesis on the 
nature of the soft aggregate state of matter, by L. Pfaundler. 
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SOCIETIES AND ACADEMIES 
LONDON 


Geological Society, November 8.-~Prof. P. Martin Duncan, 
F.R.S., president, in the chair.—Melville Attwood, San Fran- - 
cisco, and K. W. Moore, Whitehaven, were elected Fellows of 
the Society. —The following communications were read :-—-A 
short notice of a Rew exposure of rhetics near Nuttingham, ina 
letter from E, Wilson, F.G.S., dated November 3, 1876.—Note 
on the Red Crag, by W. Whitaker, 1°.G.S.~-On the Kessing- 
land Cliff Secjion, and the relation of the forest-bed to the 
Chillesfcrd Cl,/, with some remarks on the so-called terrestrial 
surface at the, ase of the Norwich Crag, by F. W. Harmer, 
F.G.S.—-Obs*-vations on the geology of East Anglia, &c., b 
S. V. Wood jun, F.GS., and 1. W. Harmer, F.G.S., 
&c, The supjects discussed in this paper were threefold, 
viz. :—(1)} Th@ unfossiliferous sands of the Red Crag. (2) The 
unconformity: between the Lower and Middle Glacial de- 
posits. (3) The mode in which the Upper and Middle 
Glacial were acdumulated. The views of the authors under the 
first had were similar to and confirmatory of those advanced in 
the previous paper by Mr, Whitaker ; but they pointed out that 
the Red Crag, which these.sands, in an altered form, represent, 
could not belong to the Chillesford division of that formation, 
by reason of the casts of shells which had been preserved not 
comprising any of the more characteristic Chillesford species, | 
and of their including among them forms confined to the older 
portions of the Red Crag, They also pointed ont that the 
Chillesford Clay had been removed over all the area occupied by 
these sands by denudation prior to the deposition of the Middle 
Glacial, which rests upon these sands wherever they occur. The 
removal of the Chillesford Clay, the authors consider, was due 
in part, if not in all, to the great denudation between the Lower 
and Middle Glacial, which gave rise to the unconformity dis- 
cussed under the second head, This unconformity they lustrate 
by lines of section traversing most of the river valleys of Central 
and East Norfolk and Suffolk. These shaw that such valleys 
were excavated after the deposit of the Contoxted Drift, and out 
of that formation and the beds underlying it. They also show 
that the Middle and Upper Glacial have been bedded into there 
valleys, as well as spread (the middle only partially, but the, 
upper more uniformly) over the high grounds formed of contorted 


} drift owt of which they were excavated, and thus generally con- 


cealing that deposit, which manifests itself only in the form uf 

occasional protrusions through these later formations, but which 
they consider constitutes, though thus concealed, the main mass 

of the two counties. The authors also describe a glacial bed as | 
occurring at various localities in the bottom of some of these” 
valleys, and which in one case they have traced under the Middle. 
Glacial, This they regard as-having been formed in the interval’. 
between the denudation of the valleys and thelr subsequent ‘st 
m ce beneath the Middle Glacial sea; ond inasmuch, as. 
such valley-bed invariably rests on the chalk in a highly glaciated’ 
‘condition, they attribute its formation more probabiy than other- 


wise to the”action of placiers oonugy'ng the valleys dyring an’ 
inter-giacial interval of dry land. . They also suggest that 2 this 
was 60 it is probable that that the'forest and marnmaliferoas, bed 
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of Kesaingtand, instead of being coéval with the pre-giacial one 
of the Cromer coast, may belong to this inter-giacisl interval— 
that is to say, to the earliest part of. it, before the ¢ ani — 
mulated in the valleys, and when the climate was aad gaily ’ 
ny similar deposits in these inter-glacial valleys having - id 
the mest part subsequently ploughed eut by the action o 

glaciers, In discussing the subject under the third head the 
authors point out the many: perplexing features which are con- 
nected with the position see istribution of the Middle Glacial 


mations aud while they admit that as to one or two of these 
Tuicony Which they offer affords no explanation, they suggest 
that the theory of this formation’s origin which best meets the 
“ase is as follows, viz. :--As the country became re-submerged, 
and as the valley glaciers retreated hefore the advancing sea, the 
land-ice of the mountain districts of North Britain accumulated 
and descended into .the low grounds, so that by the time East 
Anplia had become’ re-submerged to the extent of between 300 
ier er feet, one branch of this ice had reached the borders of 
the counties of Norfolk, Suffolk, Essex, Herts, and Bedford, 
ploughing out. and destroying any lower glacial beds that had 
been deposited over the intervening counties upon which it rested, 
and over which we ought otherwise, having regard to the depth 
of the earlier submergence under which they were accumulated, 
to find them, but do not. The Middle Glacial formation, con- 
sisting of sand and gravel, they attribute principally to the action 
of currents washing out and distributing the morainic material, 
which was extruded on the sea-bottom by this land-ice ; that ice 
itself, by keeping out the sea over all the country on which it rested, 
which was then below the sea-level, preventing the deposit of the 
Middle Glacial in those parts. The termination of this current 
action was accompanied by increased submergence and by a 
gradual retreat of the land-ice northwards to the mountain dis- 
tricts, until Britain was left in the condition of a snow-capped 
archipelago, from which eventually the snow disappeared and 
the land emerged. To the moraine extruded from the base of 
this ice and into deep water they refer the origin of the Upper 
Glicial Clay, the moraine material remaining partly in the posi- 
tioa in which the ice left it, and partly lifted by the bergs which 
became detached from the ice. Such part of it as was lifted 
was dropped over the sea-bottum at no great distance from its 
point of extrusion, and in that way the marine shells occurring 
in a seam of sand in the midst of this clay at Dimlington and 
Hridlington on the Yorkshire coast became imbedded, the wol- 
lusea which had established themselves on the surface of this 
moraine material having been thus smothered under a lifted mass 
of the same, which was dropped from a berg. The authors 
point out that precisely in the same way in which the Middle 
(xlacial is found stretching out southwards and eastwards 
beyond the Upper Glacial Clay in Suffolk and in Ierts, and is 
succeeded by such clay both vertically and horizontally, so does 
the earlicr-formed part of the Upper Glacial Clay, or that with 
chalk aris, stretch southwards beyond the later-formed part, 
or that destitute of such debris, and is succeeded by it, both 
vertically and horizontally. This, they consider, shows that the 
Middle and Upper Glacial deposits, which constitute an un- 
broken succession, were due to the gradually receding position 
of the land-ice during their accumulation, the sequence being 
terminated with the Moel Tryfaen and Macclesfield Gravels, 
which were accumulated during the disconnection and pradual 
disappearance of the ice, and while the land still continued 
deeply submerged. 


; Anthropological Institute, November 14.—Col. A. Lane 
Fox, F\R.S., president, in the chair.—The president read a 
paper on the Black Burgh Tumulus, Dyke Road, Brighton, 
explored by him in 1872. This tumulus, about two miles from 
another opened in 18 5 , Which contained the amber cup, bronze 
dagger, &c., now in the Brighton Museum, was found to contain 
towards the centre a layer of charcoal 1’ 10” below the surface, 
aad extending to a radius of 20 feet. This, on being micros 
sopically examined, was found to be oak charcoal. Portions of 
bs 3 Goat or sheep, notched apparently with a flint saw, were 
ae » & piece of British pottery, and in the centre of the tumu. 
dg boa on oblong grave 8 feet by 12 feet, was found a skeleton in 
at ChIng Position, six feet below the surface, and crushed flat 
x, © superincumbent earth, the face towards the south-east, 
o ese remaing Prof, Flower ascribes to a female of about 5’,6” ; 
Mont two feet from the feet lay « fine bronze dagger 4” in 


b, with the rivets for attaching it to its handle. A curious 


ond ‘with peculiar ornamentation on one side, and also two 


PARA Uscg of ‘metal, apparently rivet-heads, together with a 


‘quantity of small flat beads, originally strung together, were 


found. These objects belong to the time of interment. Two - 
flint scrapers were also found near the body. The chief pecu- 

liarities of this find are the presence of a dagger with a female 

skeleton and the curiously-ornamented food-cup, The president 

then read a paper on the exploration, in 1875, of the ditch and 

tumulus in Seaford Camp. In the ditch at 1 foot below the 

present surface were found one or two pieces of medimval 

pottery, then Romano-British at about 3 feet, and below this 

chalk rubble evidently filled in, till the original bottom at 7 feet 

was found. The tumulus inside the iba os was examined, and 

a large flint scraper and a piece of British pottery were found at 

2 feet. Below, at a depth of 3 feet 5 inches, five flint saws 
and more British pottery were found, also fragments of a flint 
hammer and a polished flint celt, originally 5 inches long, but 
broken into three pieces ; one of the edges was chipped to make 
a new edge. The flint hammer was formed from a sea-worn 
flint pebble. The flint celt had evidently been fractured three 
or four times at the place of interment. Scrapers and fragments 
of pottery and a broken but well-shaped barbed arrow-head were 
also found. No trace of bone was found.—Mr, F, G. H. Price, 
F.G.S., then read a paper on excavations in the Romano-British 
cemetery at Seaford, Sussex, by himself and Mr. John E. Price, 
K.S.A. The authors described the cemetery and the cuttings 
they made infit. The surface soil, extending to a depth of about 
3 feet, contained large quantities of flint scrapers, flakes, and 
fragments of pottery. Several urns were met with at a depth of 
3 feet 6 inches from the surface, which contained, in addition to 
the usual calcined bones, thin iron nails with large heads, flint 
flakes, and bronze fibule. The objects found in the above exca- 
vations were exhibited, and a discussion on the three papers took 
place, in which the president and others joined. Maps and 
sections illustrated the papers.—Photographs of a so-called 
horned man from Akim were exhibited by Mr. [lay per Mr. 
Francis Galton, F.RS. 


Physical Society, November 18,—Prof. G. C. Foster 
president, in the chair.—The following candidates were elected 
members of the Society :—-Major W. Malcolm, R.E., Prof. J. 
M. Purser, Dr. W. Francis, Mr. G. Johnstone Stoney, and Mr. 
D. MacAlpin.—Mr. Tylor read a paper on the cohesion and 
capillary action of films of water under various conditions. The 
author endeavours to eliminate the action of all forces except 
that of gravity by immersing his “ valves” in water. The models 
which he exhibited consisted of glass tubes about 3 inches in 
diameter and 6 inches high, filled with water and containing each 
a piston, which, on being raised, was capable of lifting by cohe- 
sion a heavy mass of metal, the nature of the surfaces in contact 
differing in the several instruments. From experiments with 
them he concludes that the time during which a heavy valve can 
be supported depends upon the size of the surface of contact, the 
difference of pressure within and without the moving parts, and 
the smoothness of the valve. On the contrary, dry bodies, such 
as Whitworth’s surface planes, will adhere for an_ indefinite 
period. Mr. Tylor considers that the supporting of a body in 
water is due to a difference of pressure in the water itself, and 
he adduced Giffard’s injector as showing that such differences 
can take place. Fle has also studied the form assumed by a 
drop of water at a tap, and considers that when a fly walks on a 
ceiling its weight acts in the same manner as the heavy valves in 
the models exhibited.—Prof. Shelley exhibited some of Sir 
Joseph Whitworth’s surface planes and gauyes, and showed their 
bearing on the subject.—Dr. Stone then projected on to the 
screen the spectra produced by the diffraction pemings, which he 
exhibited at the last meeting of the Society. When received on 
a screen at a distance of about 25 feet they showed bright bands 
in the red and violet, after transmission through a strong sola- 
tion of permanganate of potash. Mr. Clarke has since ruled for 
him gratings on the backs of right-angled prisms, and Dr, Stone 
has cemented, by means of glycerine, or oil of eassta, pratings 
on glass and steel on such prisms. The lines were two thousand 
and three thousand to the inch. 


Institution of Civil Engineers, November 21.—Mr, George 
Robert Stephenson, president, in the chair.—-The paper read 
was on the fracture of railway tires, by Mr. W. W. Beaumont, 
Assoc, Inst. C.E. 


Victoria (Philosophical) Institute, December 4.—Mr, Cy 
Brooke, F.R.S., in the chair.—-It was, stated that the seer 
riow numbered 713 members. A paper on the Egyptian my 


of Ra, by Mr. W. R. Cooper, waa tead. 
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_ _ Philosophical Society, November 6, 1875, —Mr. 
Glaisher made a communivation to the Society on a formula of 

' Cauchy's for the evaluation of. class of definite integrals. —Prof, _ 
Ps: pe exhibited three series ‘of specimens in illustration of the 
mode of (1) formation, (2) weathering, and (3) fracture of flint, 
the first two being selected chiefly with a view to the last. Ie 
prodnced proofs that the supposed faulted and re-cemented flints 
were generally only flint that had irregularly replaced jointed . 
chalk, the formation of the flint being arrested by the joints. In 
the case of the banded flints he exhibited and distinguished two 
kinds—one in which infiltration had taken place all round the 
‘outside, often a good test of the drift origin of certain fragments ; 
and the other in which a difference of texture, due generally to 
some included organism, had determined and limited the areas 
over which infiltration had produced bands of colour. He 
pointed out that these differently coloured included portions, 
whether banded or not, affected the fracture, as they also 
depended upon the texture of the flint, but that the bands them- 
selves had little or no influence upon the fracture. He then drew 
attention to a series of specimens which showed that when flint 
ar other material of no similar texture was struck by any object 
such as a rounsd-headed hammer, so that the blow was sym- 
metrically distributed over a small area, a bruise was produced 

which on weathering flaked off all round a small cone having an 


, 


lwo, 


rai at its apex of about rro°, and that when the whole had 
flaked away asmooth basin was Jeft. But if, and only il, the 


blow was sufficicotly intense to break the flint up, this cone was 
found to truncate a larger cone whose apex had an angle of albout 
30°. He pointed out that modifications of this double cune 

structure explained the ‘‘rings” and ‘bulb of percussion ” 
which were appealed to as evidence of the direction of blows on 
which arguments were founded as to the origin of some stone 
implements. 

| PARIS 


Academy of Sciences, November 27.—Vice-Admiral Paris 
in the chair.—The following papers were read :-—-On the crystals 
of magnetic oxide of iron formed during the roasting of a spathic 
ore, by M. Bonssingault.—On various works of hydraulics, exe- 
cuted by the ancients in the environs of Kome, by P. Secchi. 
Fle notices, shortly, an inverted siphon aqueduct at Alatri, a 
complete system of drainage there, mode of supplying purified 
rain-water to the town of Segni, filtration through porous soils, 
mode of cooling the agua defauda, and of removing carbonate of | 
lime from water. P. Secchi has found the spring which fur- 
nished the agua tepula ; its lemperature is 17° to 15~C. in winter, 
and it cannot have been over 18° when the ancients used it; 
this shows the extreme slowness of cooling in the interior of the 
globe.—On a remarkable fall of hail observed at Grotta Ferrata, 
by P. Secchi. The hail cloud appeared like an immense bail of | 
cotton or wool, and it advanced with a whirling movement fram 
south-east to north-west. The first rain drops were very large, 
at least 1 cubic centimetre. The hailstones which followed 
were formed of groups of crystals like those of quartz gathered 

_yound an irregular mass of ice, These groups weighed 40 to 60 
grammes 5 certain blocks at Marino, 300 grammes. Round 
grains, with concentric layers, were very lew. P, Secchi thinks 
electricity not the cause but the effect ol hail.—-On the composi- 
tion of gan-cotton, by Prof. Abel, ‘This refers to a note by 
MM. Champion and Pellet.—-On a new electric repulsion and 
its application to the theory. of comets, by MM, Reitlinger and 
Urbanitzky. ating with air, oxygen, hydrogen, nitrogen, 
&e., in Geissler tnbes, they got, under pressures of 2 to 8 mm., 
the usual ettraction in the luminous column when the finger, or 
any conductor was brought near; but, pot the rare action 
further, a repulsion. Using a tube Jike an electric egg, the 
nebylous light was like the tail of a comet, and the repulsion was 
very strong, and manifest at a great distance, —On the portative 
force of horse-shoe magnets; extract from memoir by M. van 
‘der Willigen. To saturate his magnets he places them vertically 
with. their poles on those of a Ruhmkorff coil, the circuit of 
witch he opens and closes several. times ; the magnetism in the 
rouge then reachey its maximum, even supersaturation, After 
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, 
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he lust ope he stides the magnet carefaily towards the edges 
ie olanes of the electro-magnets, Then he puts the 
! ! mort before, the magnet, inclining the latter 


Ww. : 

r. Yennjeciately the. on has joined the magnet, the 
“oils foe potion | without Bort ; ite portative force is then 
nenriv a third wreatet than the permanent portative force of M, 


NATURE 


thakes ‘the starting-point cof. his researches, BR, 


s. This atate, 





von Wetteren’s best af Supetsaturation he 
TO. ' i 

vitality of the eggs of phylloxera {second paper), by M Balbiaai, 
Fle examines the action of alkaline aul rbotiates, sulphide or 
carbon, and.empyreumatic products,-—-Treatment of phylloxerised 
vines, by M. Boiteau.—On a question of ballistics, if Mi. Acstier: 
~-On the determination of groups formed of a finite number of 
linear substitutions, by M. Jordan.—On the application of 
methods of mathematical physics td the: study of bodies ‘ter- 
minated by cyclides, by M. Darboux.—Constrnction for a point 
of the curve of intersection of two surfaces with the centre of the 

osculating sphere of this curve, by M. Mannheim,—-Explaaation 
‘of actions at a distance; gravitation, electric actions, by M. 

Picart. He explains all phenomena by matter in motion.— 
Crystals of gallium, by M. Lecoq de Boisbaudran. These 
are octahedra truncated at the base; .the angles indi- 
cate @ clino-rhombic form. — Note on the determinetion 
of sugars by means of titrated liquors, by M, Perrot.— 

Second note on testing for fuchsine in wines, by M, Fordos, 

Researches on the real origin of nerves of general sensi-, 
bility in the medulla oblongata and the spinal chord, by M. | 
Prerret.~-On the physiological action of temperatures below zero, | 
on silk-worm grains, by M. Daclaux. To the limit, at least, i 
of - 10", the effects produced on the grain by lowering the! 
temperature are comparable in their nature, and differ only in 
their intensity; this intensity does not increase or decrease: 
reznlarly with the temperature, but presents a maximum fora cer 
tain point of the thermometric scale, Thia physiological zero of 
the grain is probably a little above the ordinary zero.-——On the}! 
atructure of the optical system in crastaceans, by M. Chatin,—-# 
Synoptic table showing the distribution of fossit mollugcs in the 

Tertiary layers of the Paris valley, by M. Meunier.——On a crystal 

lised silicate of baryta obtained artificially, by M. Pisani, —On' 
the study of the barometer, by M. Wickenheimer. 1. The Xe 









of barometric observations, made at any hour for all the days o 
the month, gives a constant number, whatever the hour. 2, The 
barometric height passes two maxima andtwo minima daily. 3. 
The annual barometric mean is constant for all hours of the day. 
~~ Observation of descending trombes, made at the Cape of 
Antibes, November 21, 1876, by M. Ferreri. 
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McLENNAN'S ST UDIES IN ANCIENT 
HISTORY 









| A t History Comprising a Reprint of Print- | 
sat Asin By John Ferguson McLennan, M.A, | 


tue Marriage. 
LL.D., Advocate. (London : Quaritch, 1876.) 


YESHE learned and ‘ingenious author of “ Primitive 
ge Martiage” has in this volume republished that 


excellent work, appending to it his paper on “ Kinship in | 


"Ancient Greece,” which originally appeared in the Fort- 
‘nightly Review, and some essays, in which he discusses 
Pachofen’s “ Das Mutterrecht,” Morgan’s work on Re- 
lationships, Sir Henry Maine’s views on the constitution 
of the Ancient Irish Family, and the chapter on Marriage 
in my “ Origin of Civilisation.” 
Bachofen supposes that in the first stage of the develop- 
ment of the family marriage was unknown ; and his theory 


ig: that at length the women, being by nature nobler and - 


more sensitive than the men, and impelled moreover 
by strong religious aspirations, combined to put an end to 
this system, and to introduce marriage. For this an appeal 
to force became necessary and was successful: The result 


of the victory, moreover, was that the women claimed and 
established a superiority over the men; they were the : 


heads of the family ; after them the children were named ; 
through them the rights of succession were traced, and : 


they even exercised a ‘political as well as a ‘domestic | 
supremacy. “At length, however, men nengierted their; 
original gupremacy ; they reconquered the, first. place in | 


the family and the state, established their right -ta; the | 
inherjtance of property, and to confer their names upen. 


their children, Mr. McLennan considers that Bachofen's | 
“methods and results are equally unscientific ;” he points: 


out that the system of inheritance through females is 
really no evidence of female superiority, but arises partly 
frond ‘marriage not being monogamous, or such as per-. 
initted ‘the Certainty of fatherhood, and partly also, he 
considers, from the fact of. w: women “nat yet living i in their: 
husbands’. houses, At the same time he fully concedes to 
Bachofen the honour of being the first to point out that’ 
a system: of kinship through mothers only had generally: 
preceded that through the male line. 


Nor‘ is. Mr, MeLenngn | inore " dispos ¢ to ‘accept, ‘the: 
theary Os . Morgan, which ‘indeed, he haracterises as a: 
Kwild dvcama, not to say. nightmare, of early institutions,” 


‘Mr: McLennan supposes that in: Mr. Morgan's opinion his’ | 

trital orga lsation ‘was dn" institution | intentionally te- 
sighed ‘to révent the interthatringe’< of neat rélations. In’ 
‘support of this he quotes 1 ‘the passage in ‘which Mr. Mor- 


) ‘gan ways’ ETE is’ty Be ink intel ‘that’ the’ tribal organtsn-; 
tion Was designed t6 work “out ‘a Teforination’) with respect; 


to the sats ag oe of brothers anil si sisters,’ . 
“Froggy this, and other’ passages @ previous writer in this 
3 ‘journal, and J mytele, had. supposed, ‘that. Mr. Morgan. 
| acopre the steps. in. his system of development as arbi 
airdntentional, ‘ 
4 Net ‘Peveh tow se how’ we! could Rave arrived at 
peat eg } 
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stand his view. The solution which he has given, haw. 


J ever, of the origin of the family in Mux.,.McLennan’s 


opinion—* failing {9 explain. the phenomena must, sink 
below the level of reasonable guessing, to swhich level 
indeed it must have sunk even had it explained. the 
phenomena, if by any other set of mere conjectures the 
phenomena could be equally well explained.” 

Mr. McLennan himself considers that the earliest foum of 
marriage (if indeed it can be so called) was that still pre- 
valent amongst the Nairs of Malabar, in which one wife 
was married to several husbands not necessarily related 
to one another. Under this system the idea of relation- 
ship naturally took the form of kinship through females. 
Family property went ultimately to the daughters of their 
sisters ; a man’s heirs being in the first place his brothers, 
and subsequently his sister’s children. .. From the Nair syg- 
tem was, in Mr. McLennan’s opinion, gradually developed 
(in many cases through an intermediate form anciently pre- 
valent in Britain) the Thibetan species of. polyandry, in 
which the sons of a house took one wife between them. 
This change eventually introduced kinship through males. 
It involved the breaking up of the primitive form of the 


| family, and led in time to the transference of the govern- 


ment from the mother to the father. After this the prac- 
tice. of monandry arose, the younger. brothers making 
separate marriages, and thus Thibetan. polyandry died 
out, leaving behind it the Levirate, that is to. say, the 
| obligation of brothers to marry in turn the widow of a 
brother deceased, a custom which the Old Testament has 
rendered familiar to us. The Levirate next died out, and 
thus the family slowly assumed the form to. which we are 
accustomed. It will thus be’seen that the keystone of 
Mr. McLennan’s system is the practice pf polyandry, 
which, ‘indeed, under his theory is a neceysary stage of 
the’ development ‘of the family reJationship. if cannot, 
however, regard polyandry as having been a getteral and 
necessary stage in human development.’ 1 haveitherefore 
suggested that individual marriage rose. out: of, .capture, 
That just as a warrior converted ta his.;own. .wse.-the 
.animals which he captured, and made.slanes of the. men, so 
Ae made a:wife of any woman whom he admired, the cap- 
ture giving him a right which the other men of the tribe 
did not share... This view, indeed, -seemsiso natural thas 
wonder it-had mot-been before suggested ; and.J-oabsarve 
that ang or two. recent writers: have: treated..dt ‘asia 
recognised. and well-known fact, - whereas ;.it. cannot 
at’ present. claim to be more .thap .an-individuyal \theony 
waich none of the.authorities on sch a question, sych as 
Mr. Dareain, and: Mr MeLennan.. himself,..hawe ::as 
yet accepted... Ms, -MeLennan, indeWi, denies that’ my 
views are “in the least degree probable,’ andiif-such.a 
question. cquid: be decided by authonty,.2.ahould at:ance 
show to hig decision. -Such, however, is, not the case, aad 
Iwill: only: say: that, before, any work.iwas published,,! | 
chad. foreseen ‘and. weighed: as..carefully as Ji wag able, 


. the .objectiong,,whidk : Mr. MoLennani ‘has :new. brought 


forward ; and that.d thes thought, and, still think,;hhat 


. i have. satisfactorily: replied! to them: ~The fundamental 


'} abjection which Mr McLennan, urges I did: not.indeed 
expect him to allege, Like Bachofen,.] commence with — 


@ sime when poaiplage.-ditl not. exists Mr. Mekpanan, 
epetoze’ | ‘however: aaplies orn Six Jaha. Lubbeck .has..sab only ” 
gs in ears had. am nt wosdes~; lofailed. 40 show that, thevinitial. stage -of hig, shhamecener 


Ya 


txisted, but has failell algo to’ make it in any the least 
probable that it ever existed” (p. 449), | 

will, in reply, content myself here with quoting one 
authority only for the existence’ of my first stage, an 
authority for whom I have the highest respect, namely, 
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Mr. McLennan himself. :—“ 1 conceive,” he says, “that. 
marriage was at first unknown ;” in fact, the initial state. 


in bis system is practically the same as in mine ; the dif- 
ferences between our views lie in the subsequent stages. 

_ An his last essay Mr. McLennan discusses Sir Henry 
Maine's views on the Ancient Irish Family. The ques- 
tion is very complex, and those who have not Sir Henry’s 
‘work by their side for reference will not find this chapter 
very easy to follow. 

The Irish family “was anciently divided into four 
groups known as the ‘geilfine,’ ‘ deirbfine,’ ‘ iarfine,’ and 
‘indfine’ divisions. . . . . Within the family seventeen 
members were organised in four divisions, of which the 
junior class, known as the ‘ geilfine’ divisions, consisted 
of five persons ; the ‘deirbfine’ the second in order, the 
‘jarfine’ the third in order, and the ‘indfine’ the senior 
of all, consisted respectively of four persons. .... If 
any person was born into the ‘geilfine’ division, its 
eldest member was promoted into the ‘deirbfine,’ the 
eldest member of the ‘ deirbfine’ passed into the ‘ iarfine, 
the eldest member of the ‘ iarfine’ moved into the ‘indfine,’ 
and the eldest member of the ‘indfine’ passed out of the 
organisation altogether.” 


A complete family therefore would be composed as follows :— 
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Indfine, [| Tarfine. Deirbfine.| Geilfine. 
scan Enneeeeiand Ra Dre Sea ee in aie 
‘ t < 
Ay A, | Ay | Ag: Fathers and brothers. 
By BC By: B Sons and first cousins. 
Ci Su C; 5 Ca Grandsons and second souent 
.. i sreat-grandsons and = thi 
Dr Ds | Ds Fr Dy cousins. 
| | Fy ; Great-great-grandsons. 
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On many points, however, Mr. McLennan dissents 
from the views of Sir HI. Maine. 

Sir Henry Maine, for instance, says, ‘‘ The Brehon 
writers speak of its (the geilfine division) consisting of a 
father, son, grandson, great-grandson, and great-great- 
grandson, which is a conceivable case of geiltine relation- 
ship, though it can scarcely be a common one.” Mr. 
McLennan, on the contrary, thinks that “it was, actually 
or constructively, the only one—when the division was 
fuli—z.c., when all its possible members were in being.” 
Again, Sir Henry Maine considers this strange 
arrangement to be “a monument of that power of the 
father which is fWe first and greatest landmark in the 
course of legal history.” 

.. My. McLennan entirely dissents from this, and indeed 
after discussing Sir Henry Maine’s views with ingenuity 
and erudition, he concludes that the objections he has 
brought forward “ are fatal to Sir Henry Maine’s account 
of the syetem. He has failed to throw light either on its 
purposes or its principles. He has made no single feature 
of jt’ clear in the light of Roman law, and, after all his 
ingenious reasonings, has left its main features as myste- 
rious 26 he found them.” : 

Whatever conclusions on these subjects may ultimately 
be arrived at, everyone who reads. Mr. McLennan’s book 
must feel that he brings to. the inquiry an immense 
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amount of learning, and has stated his views with great 
ingenuity. All students of early history will hope that he 
may have leisure and health to pursue his studies, 

- ae 48 | JOHN LussocKk 


OUR BOOK SHELF | 


Science 1n Sport made Philosophy in Earnest. Edited by 
R, Routledge, B.Sc., F.C.S, (London: Routledge and 
Sons, 1877. 


THE title of this book at once recalls Dr. Paris’ “ Philo- 
sophy in Sport made Science in Earnest.” The author, 
however, tells us in his preface, that the reason he has 
adopted so similar a title is that his original design was to . 
re-edit Dr, Paris’s well-known, but now antiquated, book ; 
finding, however, that mere patchwork would not bring 
the book into harmony with the present state of science, 
he determed to treat the subject afresh, and the volume 
before us is the result of that determination. The inyer- 
sion of the title is, we think, wise, though some will 
object to the use of the word philosophy in the sense 
meant by the author, and will contend that the term 
physics should have been employed. The graver question 
is whether, under any circumstances, science should be 
taught by sugar-sticks, Our own opinion is decidedly 
against all books of this kind, and there can be little doubt 
intelligent children prefer not being trapped into the study 
of any subject, but like work openly and honestly put 
before them. Such books as the original editions of Mrs. 
Marcet’s “ Conversations in Chemistry,” or the altogether 
admirable “ Chapters on Sound,” and other little books 
by Miss C, A. Martineau, are the best kind of reading to 
put into the hands of children who wish to learn the rudi- 
ments of natural knowledge. Nevertheless, Mr. Rout- 
ledge has done his work extremely well, Those who like 
science and a story running together, will here ‘find a 
trustworthy, clear, and accurate introduction to the study. 
of physics, W.F. B. 


Mushrooms and Toadstools. By Worthington G. Smith, 
(London : Hardwicke and Bogue.) 


THIS is a reprint in a separate form of the descriptions 
illustrative of two large sheets of figures of edible and 
poisonous fungi, with the addition of two key-plates. 
Not having been written and designed for separate 
publication, it is consequently not so complete as it might 
otherwise have been, and we doubt whether by itself it 
will prove of much service in the discrimination of good 
and bad fungi, Mr, Worthington Smith may be accepted 
as a safe and trustworthy guide, having himself suffered 
on one or two occasions from reckless indulgence in 
doubtful species ; he is desirous of sparing others like 
sufferings, and approaches the subject fortified by expe- 
rience. In conjunction with the plates this key is ad- 
mirably suited to fulfil its purpose; as a separate work, 
we doubt whether the author himself would feel wholly 
satisfied. If this reprint leads to a wider acquaintance 
with the diagrams, which ought to find a place in every 
schoolroom, its reproduction in this form will fully justify 
the step which the publishers have taken, M.C.C, 


Between the Danube and the Black Sea; or, Five Years — 
in Bulgaria. By Henry C. Barkley, CE. (London :. 
John Murray, 1876.) an | 

THIS book has not been written to take advantage of the 

interest in Bulgaria excited by the present. crisis. Mr, 

Barkley really spent twelve years in Turkey-—the first five _ 

commencing shortly after.the Crimean war, and the other — 

seven ata subsequent period. He was employed as an 

engineer in connection with a Bulgarian railway, and had 
ample opportunities of becoming well acquainted with the | 
country and the peo These opportunities he took - 
good advantage of, dnd ‘in the volume ‘before us hay te-. 
corded his impressions and adventures in-simple and: 








ec, 14; 1876] 
. . , 
interesting style, It is a valuable feature that Mr. Barkley’s 
“sojourn in Turkey was not made during recent events, 
and his narrative is not written with a view to advocate 


one side or the other in the present unhappy conflict. He 


fans in ‘may be called their normal 
saw the Bulgarians ‘in what m ies ibe prejudiced for of 


condition, and had no reason 
against any section of them. He saw much to condemn 


deal to praise both in Christians and Mo- 
Loa ye but little that was praiseworthy in Turkish 
officials, “from the Governor-General to the hangman. 
The work contains much information on the Bulgarians, 
their characters and ways, and will be found both inte- 
resting and instructive. 
The District of Baékarganj ; its History and Statistics, 
. By H. Beveridge, B.C.S. (London: Triibner and Co., 

1876.) 

THE publication of this work is somewhat opportune, 
for under the reformed, if not improved, spelling of the 
title, our readers will no doubt recognise the district of 
Backergunge, which, with other districts at the mouth 
of the Hooghly, was recently overwhelmed by one of the 
most disastrous cyclone-waves on record. Mr. Beveridge 
is magistrate and collector of the district, and as such 
has had a good opportunity of becoming acquainted with 
it. He has evidently also read a great deal on the sub- 
ject, and the result is a work which ought to take a good 
place as a local history. Mr. Beveridge describes the 
physical features of the district, its antiquities and early 
history, the pergunnahs and sunderburds, treats of Go- 
vernment estates, land tenures, the inhabitants, produc- 
tions, and manufactures. The second part refers to the 
several departments of the administration, education, &c. 
This district, from its low-lying position at the top of the 
Bay of Bengal, has been peculiarly subject to the inrush 
of the wave which accompanies cyclones, Until the re- 
cent catastrophe the great event In the history of the 
district was an inundation, evidently caused by a cyclone- 
wave, which occurred in June, 1822, According to con- 
temporary account, 100,000 persons lost their hives, and 
as many cattle; but this must pale before the recent 
catastrophe, and henceforth October 31, 1876, will be the 
black-letter day in Biakarganj. Mr. Beveridge’s book 
will be found to contain a great deal of really valuable 
information, and if every district in India were treated in 
a similar manner, we should possess a library of informa- 
tion of the greatest value. The volume contains a good 
map of the district. 
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LETTERS TO THE EDITOR 


[The Editor does not hold hintself responsible for apinions expressed 
by his correspondents, Nether can he undertake to return, 
or ta correspond unth the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, | 





Sea Fisheries 


Pror. Newron has sent you a long reply to my criticism of 
his Address to the British Association; and although it is 
excvedingly inconvenient to me, as I believe it is also to him, to 
continue the discussion at the present time, I must ask you for 
Space, as soon as you can spare it, to point out as briefly as I can, 
how little progress my friend has yet made in his subject. Ie 
‘was good enough to show me his reply before he sen! it to you, 
‘and I then told him I should have to meet him on every point 
in it. Nevertheless he sent it for publication, and as the subject 
pears to me to be one on which the public should not be mis- 
Je * I am compelled to ask space for some comments upon it. 

| Phe Minutes of Evidence given before the Commission, con- 
sisting of 61,8 


| i -questong and answers rather frichten him, and 
7 he turna to the : : 8 f 


_ AS turns e Index for help. Without a careful study of the 
evidence the Index is practically: useless for my friend’s purpose, 
. #8 Ltokd him. And some knowledge of the haliits of sea-fish will 
‘be. exceedingly valuable in enabling it to be understood, The 
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Tadex iy nota gréis, There is intrinsic evidence in Prof, Newton's 
., Seply. that hs ‘deaoe dit, I think I may pay solely froxe the Index, 
Bnd not from the evidence j his tables of increase and decrease, 
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and calculations of the number of questions and answers relat. | 
ing to each, are obviously so, and the value. of his, oh omg 
mey be judged of accordingly. To show what his tables are 
worth I will take two or three entries in them for examination, 
‘* Bream.” is the first, and that fish is. said to have increased, 
This is the only entry relating to bream in the whole Index, 
Bream are common fish on very many parts of out coast ; they 
often congregate in ogi numbers, sometimes on one. part, 
sometimes on another ; they happened to have been unusually 
numerous off Hastings just before the Commissioners were there, 
and the fishermen accordingly recorded the increase. But there 
is not the slightest reason for believing bream were then more 
abundant than usual on our coasts generally than the reverse, 
‘‘Brill” has two entries, both in the decrease column, In 
one case the evidence is that of fishermen in Start Bay, who 
used the sean nets within half a mile of the beach, and who 
were furious against the Brixham trawlers for sometimes working 
in the Bay ; the said trawlers, up to that time, and for the twelve 
years since, finding no falling off in the supply of brill. The 
other case was at Liverpool, where brill was mentioned, amon 
other fish, by the Inspector of the Fish Market, as having dimi- 
nished. Ile made the remarkable statement that not 3 per cent. 
of sea-fish of all kinds was brought to the market in 1864 com- 
pared with what had been taken there twenty years before. As 
the number of fishing-boats had increased during that interval, 
and the price of fish was, if anything, rather less, owing to the 
large supplies sent by railway from the east coast direct to the 
fishmongers’ shops, and not going into the market, it is very 
clear that if the fishermen were getting a living from the 
I per cent. in 1864, they must have been makirg at least 100 
times as much money twenty years before, which is an absurdity. 
“‘Cod and ling” come next. Here my friend had better look 
to his arithmetic. There is no doubt that cod, and haddock 
especially had fallen off at many of the inshore fishing grounds, 
They ate both species which have fluctuated very much in num- 
bers in many places, the haddock in particular making its 
appearance in abundance for a season or two, and then becoming 
very scarce ; or they have left places where they were abundant 
for years together, and again unexpectedly returned. The last 
report I had from the north-east coast of England, just three 
years ago, was that the Jine fishermen were doing well, and their 
only complaint was of the scarcity of mussels for bait. But it 
was along this coast that the prea: outcry against the trawlers 
arose in 1863, which led to the issue of the Sea Fisheries Com- 
mission ; and a great deal of the evidence given there was such 
as might have Leen expected under the circumstances. 

It will be difficult to treat the next entry seriously, but I 
will try to do so. Ina table professing to show the increase or 
decrease of the fishes with which our markets are supplied, 
he notes one particular kind as having decreased, and he 
counts the two instances as helping to prove that eur sea 
fisheries are on the high road to ruin. Those persons who have 
even but a very slight acquaintance with sea fishing will be rather 
surprised to hear that the fish whose end is approaching is nothin 
Jess than the ‘‘ dogfish 1!” one whose utter extermination woul 
gladden the hearts of the fishermen from the Shetlands to the 
Land's lind, and from Dingle to Dover. Hordes of these pre- 
datory and mischievous fishes roam round the coasts of the 
British Islands ; sometimes they swarm in one place, sometimes 
in another, In the herring season the destruction they have 
caused to both fish and nets has been such that the fishing where 
they were has been almost entirely stopped for nights together, 
and the long-liners also suffer severely from them, They are 
said to have seriously interrupted the Yarneeuth herring fishery 
this year; and the official report for 1875 from the coastguard at 
Killibegs, in Ireland, states that the dogfish had so much in- 
creased that Donegal Bay had, on several occasions, been appa- 
rently cleared of fish by them, and that the nets were constantly 
full of them. It may be well said that happy is the country 
whose dogfish are decreasing! Would that 1 could believe they 
were becoming scarce in our own ! : 

Prof. Newton has evidently been taken in by a heading in the 
Index, thus-‘ Dogfish, consumption of.” The explanation is 
as amusing a8 it is simple. In Morecambe Bay some of the 
fishermen catch the dogfish, and after skinning it and removing 
the head and tail, send it under the name of “ Darwen Salmon 
to the Blackburn and Preston weavers, who are the only persons 
who will buy it. This is the only case I ever heard of in which... 
the hated dogfish was not knocked on the head and thrown 
overboard whenever there was a chance of doing 50... 

Had I space at.command J could enlarge on these tables, ‘but 
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‘I think I have said énoygh to show “how much dépendence’ can. 


be pldced on them, ‘ : . 1 F ‘ : 

We how come to the propese of extinction of animals.” Here 
miy ingenious friend should be on safe pround. His argument 
ds, as I understand it, that & species. first becomes scarce on 
the borders of the locality.or area where it is found in aiost 
abiyndance. Let me apply this tule to the herring. That fish 
is only met with when it: shows tolerably near the coast—on 
what I presume he would call the “borders.” Can he tell 
us where the herrings go after what is called the herring season, 
when they disappear~—where the great herring centre ist Fish- 
‘etmen haye a'vague way of answering this question by saying that 
they go into i water, which strictly means somewhere out of 
‘sight, Ties Prot. Newton evelved more than that from his inner 
consciousness in his study at Cambridge? That he had given 
‘five minutes’ attention to the practical stady of the habits of the 
herring—to its life-history, before he gave his Address to the British 
Association at Glasgow, J venture todoubt very much, The appa- 
rent abundance of any fish depends very much on the success of 
the fishery for it ; but many things may and do interfere with that 
success, IJtis only within the last very few years that evidence, 
appatently of great importance, has ‘been obtained, pointing to 
a relation of the temperature of the sea to the depth at which 
the herrings swim, and consequently to the chances of their 
coming within reach of the floating drift-nets, or etherwise. No 
one can say, with any confidence, why fish are taken abundantly 
by drift-net or line in one week, or even day, and very few in the 
next, It may appear very well for Prof. Newton to talk of the 
consideration of our sea-fisheries being “ fraught with unusual 
difficulties,” but he disposes of the question as If it were one of 
no difculty, by saying, in his Address, that ‘it is highly neces. 
sary to impose some limitation upon them ”—the sea-tisheries, 
This implies, as plainly as can be, that, notwithstanding the 
eae difficulties.” he has quite made up his mind on the 
subject. 

.' Again, he says, ‘ST have found that the grumblers among the 
fishermen commonly assign some specific cause for their com- 
plaints, be that cause real or imaginary. Their assignment of 
any eause is purely a matter of opinion with them.” Is not Prof. 

ewton aware that very many of the fishermen who gave 
evidence before the Commissioners stated these matters of 
opinion simply as matters of fact? The history of the trawl- 
ing question is quite sufficient to prove this. He then says, 
‘« Their statements [those of the fishermen] as to the increase or 
decrease of fishes relate to a matter of fact within their know- 
ledge.” Does he know the meaning of ‘ conflicting evidence,” 
for which he gives a separate column in his tables? If one 
fisherman says fishes are increasing in a district and another says 
they are decreasing, are they both to be considered as speaking 
ofa matter of fact within their knowledge ? 

In the matter of the extent of the inquiry under the Sea 
Fisheries Commision, I must keep my friend to the point. 
My ‘stated objection to Prof. Newton’s address was that in it 
‘he clearly spoke of a decline as a fact, and of the Sea Fisheries 
Commissioners being unable to find any remedy for it—‘' There 
was nothing to be done with our Sea Fisheries but to leave 
things alone.” No possible refuge under the expressions in 
his Address will prevent this meaning being obvious. _ 

' Tsow come to this statement :—‘'It is quite compatible with 
‘ah increased sugg/y of fish that there may be an actual decrease 
in the stock of fishes.” It may be so; but aa, at all events, in 
the important drift-net_ and line-fisheries, the capture of the fish 


4 
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depends entirely on their chancing to come in the way of the nets 
or baits, and there is no hunting them down as there is with 


ame.on land, the probability of such a case does not appear to. 
be ‘very great, Of course, Prof. Newton will admit that the 
converse proposition is equally saund—that a decreased supply of 
fish may be compatible with an increased stock in the sea. 
“hete may be millions of herrings in the British seas without our 
fishermen finding them out ; in fact, there must be, for it is only 
“dgging 4 certain season in each year that the fishermen meet 
with them, and, as they will themselves admit, “luck” has then 
2. great deal to do with it. cobs oF, _ 
"The £ i tical mischief likely to resale from such agitation 
as his dddcess ight stir up is this—the fishermen may fear some 
ew regulate vie sie af mesh they use in particular fisheries, 
B ane os ar view nets of the old patter on er 
(a8. wes the case in 1863; for am 
prig: nets, Or toniles and a balf of mackerel 
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salmon fishers, as it is, are. sifficiently bothered . with’ inquiries | 
and alterations of bye-laws. as ae as ee 
.< Prof: ‘Newton can findjno new facta in my book on ' Deep: 
;” supporting my, belief that our sea fisheries are 
ut I may mention that I have shown from | 
official returns that since the Commissioners reported, , there 
has been o vast increase in the number of the most important 
class of fishing-boats, used respectively for the trawl, drift, abd’ 
line-figheries ; and I believe most people will consider that when, 
for years in succession, more money is invested by the fishermen 
generally in hoats and gear—by the persons who Prof, Newton 
says know more about fishing matters than he does—and the 
general supply to the markets does not fall off, but the contrary, | 
there is not much evidence of the stock of fishes in the sea 
becoming exhausted. That the fisheries at particular plaves 
have fluctuated is well known, and if we knew more about what 
affects the movements of fish, this might perhaps be explained. 

The reason why the fishermen were so much in favour of the 
Sea Birds’ Preservation Act was simply because the congrega- 
tion of sea birds over the shoals of fish often told the fishermen 
when their fishing was likely to be successful, Prof. Newton, 
I believe, was anxious to prevent certain species of sen-bird 
having the protection of the Act, but, unless I am greatly mis- 
taken, he was strongly in favour of the general principle of the 
Bill, What particular species of fish is devoured by any par- 
ticular species of protected sea-bird does not affect my argument ; 
but I may suggest that the protected gulls are surface-feeders, 
and mackerel, herrings, pilchards, and sprats, besides plenty of 
young fishes of other species, are commonly considered as sur- 
face-swimmers. The collection of gulls over the shoals of fish 
is spoken of by the fishermen on many parts of our coast as one 
of the “appearances of fish.” 

The last point to be considered ts Prof. Baird's Report on the 
American Sea Fisheries. Prof. Newton says the decrease of 
these fisheries on the Atlantic coast of America is therein treated 
as a fact beyond denial. He is quite correct here ; but he adds 
thac ‘overfishing’ is unquestionably assigned as the chief cause 
of that decrease,” | 

T have Prof. Baird’s Report for 1872 and 1873 now before 
me. I must content myself with a few extracts from it 
Among other fishes he mentions, Prof. Baird gives a good 
notice of the alewife or fresh-water herring, and speaks of 
how valuable it has been in attracting the deep-sea fishes to 
the shores; he points out how the alewife has diminished, owing 
to the dams in the rivers preventing the alewives proceeding up 
to their spawning grounds some way from the sea, this fish 
having much the same habitsasthe salmon and the shad. Asa 
consequence the myriads of young fish which used formerly to 
cone down to the sea are now not to be met with at the mouths 
He goes on to say, at page 312 :—‘ It wonld, 
therefore, appear that while the river fisheries have been depre- 
ciated ur destroyed by means of dams or exhaustive fishing, the 
codfish have disappeared in equal ratio. hes ts nat, however, 


for the same reason, as they are taken only by the line, at a rate 


more than compensated by the natural Jecundity v4 the fish.” 
(The italics are mine.) Av p. 60 Prof, Baird says, after speaking 
of the value of the alewife as food for salmon, troul, and other 
freshwater fishes: “It is in another still more important connec. 
tion that we should consider the alewife. It is well known that 
within the last thirty or forty years the fisheries of cod, had- 
duck, and hake along our coast have measurably diminished, and 
in some places ceased entirely. . . . Various causes have been 
assigned for this condition of things, and among others, the 
alleged diminution of the sea-herring. After a careful considera. 
tion of the subject, however, I am strongly inclined to believe 
that it is due tc the dimiuution, and in many instances to the 
extermination of the alewives”’ (or freshwater herring)... .: « 
‘We know that the alewife is particularly attractive as a bait, 
especially for cod and mackerel . . . The coincidence, at Teast, ‘ 
in the erectioti of the dams and the enormous ditnitution in the 
numberof alewives, and the decadence of the in-shore cod~ 
fishery, is certainly very remarkable, It is probable, also, that 
as mackerel ‘fisheries have suffered in the same way, .as these 
fi 


find in fhe young menhaden and alewives an attractive 
bait a were es eee 
‘Unless Prof, Baird has in o later report ‘expressed an entire 
change of ‘ophslors I think I am justified in. belt 






that Prof, 
42 wratile to comprehend the question of the American 
pas be is that of ourown ie 

Sig tgld me in his weial goodsdiniouted sanner 
“ga will ever convince the other, and fain oer: 










' ! ane 1 
; a - ¥ ag! Gi 8 6 : ‘ 
av ‘ ‘eC. 5 | Ay. > | yi ‘ by 


ent row areynetacie yp qaremapeagaaininenn ig ee 


sc annanne neem mnnenmanmmname manenmmaneniniatel - ; 
" sglnly iedldpdsed.to throw away any'more time ‘ott this discus- 
Hon but aes remind those who sre interested tn on , me the 
question really lies between Prof. Newton arid! ; coya ca 
-aiigsioners, On the one hand, Prof. Newton, with Ro practica 

acquaintance with the subject, knowing nothing o A lire 
or of the circumstances under which they gave their evidence, 
but taking the'Index to the evidence as bis sole guide, so com. 
pletely entisfied hiniself that the \ommissioners had arrived at an 
erroneous conclusion in believing our sea-fisheries were flourish- 
ing that he brought their delinquencies before the British Asso- 
ciation, On the other hand, Prof. Huxley (who somehow has 
obtained the character of thoroughly working out any subject he 
takes up,'so far as he has the means of doing so) and the other 
Commissioners themselves visited the several fishery stations, 
ascertained befor¢hand the nature of the disputes and complaints 
among the fishermen, and examined and cross-examined the 
variuus witnesses, “Chey spent many days separately and to» 
gether in gonsidering the evidence on the several subjects of their 
report, and unanimously agreed to this among other conclu- 
sions:—- 

“The total supply of fish obtained upon the coasts of the 
United Kingdom has not diminished of late years, but has in- 
creased ; aiid it admits of further augmentation to an extent the 
limits of which are not indicated by any evidence we have been 
able to obtain.” K. W. H. Hotpsworru 

Athenzum Club, November 25 


Examinations in Science 


May T beg you will imtroduce to the notice of your readers a 
grievance urgently in need of a remedy? The grievance 1s con- 
siderable; the remedy simple; and if scientific men will not 
make it their concern, nobody else will. 

A short time ago, when the competitive examination centro. 
versy waxed warm, [ ventured to enter somewhat fully into the 
present haphazard system of awarding marks to candidates who 
competed for posts in the public service. My object then was 
twofold :—() to bring facts and figures to bear against the erro- 
neous statements of a few theorists who unfcrtunatcly were able 
to command a great deal of public atrention ; (¢) to get fair play 
for all examinees. My object now, however, is to warn those 
who advocate the advancement of scientific instruction, that the 
present faulty method of conducting public examinations (in 
some quarters at least) tends far more to the depression than to 
the encouragement of scientific study, Destitute myself of 
scientific knowledge, and bound to nu particular curriculum of 
instruction, [ am obviously not writing from the point of view 
of a partisan ; and if I bave joined in the lament of scientific 
men that insufficiest consideration is given in most schools to 
the teaching of science, it is simply because there are good 
grounds for the conviction that the higher education of this 
country Is too one-sided, 

The point I wish to raise is not whether the grammar and 
philosophy of sciencé contribute to the training and stimulating 
of the youthful mind ina greater or less proportion than the 
grammar and ornaments of the Latin and Greek languages ; 
nor whether so-called technical instruction is being properly 
administered or injudiciously shelved ; but Iam asking whether 
scientific teaching, so however little it be, is adequately en- 
couraged by scientific men in the persons of their public 
examiners ? 
angie ie sap cman etal ceraeepecvlre the candi- 

es toy which are-drawn from the leading schools, I am satis- 
fied thet it is not. - enon 

By dint only of considerable pressure are canditlates ‘induced 
nowadays to carry on their school course in science for an addi- 
tional year ‘or two, so general is the conviction among them that 
| they are merely pentane for warks aud that the object of much 
“honest labuur will not be attained, In fact, for the particular 
purposes they have in view, they run the double risk of wasting 
their time and burning their fingets.. | 
f t may, of course, be urged that the ends of science are not 
oo by youths who aspire to touch only a modest limit in 
view of qualifying for public employment ; but surely as much 
may be said of almost every other branch of study. And if this 





is teally the oplition entertabied by science examiners, it would 
‘better at ‘once to expuhge all scientific subjects from ‘the 
Government programmes, Py ie 


| Buk candidates and teachers are concerned only with the rules 
‘Gnd regidations that are actually current, and. that wiser men have 
made aid their grievance is that there é @ greater element of uncer 
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tainty in the awards issued for sciehce thant for any olher subyedd., 
Instead of estimating the various pa as ‘pete as factional ' 
parts of a wide and comprehensive programme, and of dispensing 
marks on a fixed and definite plan whereby a given quota of 
proficiency shall be made to carry the same reldtive weight a3 a | 
given quota of proficiency in other branches, it would seem, that - 
examiners, who, by the way, are constantly being changed, | 
regard their own branch as a distinct cntity—set up their own. | 
standard of excellence for the nonce—and distribute basket after, 
basket of ducks’ eggs among all who fail to reach a very ud- 
vanced qualifying minimum, forgetting perhaps that meanwhile | 
the classical candidate is receiving bis modest or substantial xe- 
ward according to the character of his work. The position indeed 
would be pretty mush the same ag if a classical examiner should 
announce that no candidate would be entitled to a single mark who 
did not write a faultless copy of Greek verses! Tam prepared to 
show that this ideal standard hag varied to the extent of 50 pec 
cent, in two successive years; nay, more, that science candi- 
dates have suffered a loss of 50 per cent. in their marks aftex 
an additional year’s reading under the best teaching that money 
can purchase. A case occurred some months ago of a youth 
who, having won the Huxley and Balfour prizes in. Edinburgh, 
entered his name for an open competitive examination, in Lon- 
don. He obtained 64 out of 1,000 marks in his two branches 
of science, at a moment when from 500 to 600 marks out of a 
total of 1,500 were being showered upon the classical men. , At 
this particular ordeal ‘‘ Chemistry” chanced to receive decent 
recognition, but as this youth’s tastes happened to run in another 
direction he was ignominiously defeated. : 

Any number of such cases may be enumerated, but perhaps 
I have said enough to prove that a real grievance does exist. . 

The remedy is obvious: either to induce the authorities to 
strike out the words ‘‘ Natural Science” from their list of sub- 
jects, or to arrange for the formation of a committee of science 
examiners who will devise some plan for fixing, as nearly as 
possible, a uniform standard, and for distributing marks on. 
equitable principles, after consultation with the classical, mathe- 
matical, and other examiners. In default of this I do not hesitate 
to say that examinees will continue to be trifled with at the mst 
important crisis of their lives ; for at these public examinations it 
is no Jonger a question whether they gain a scholarship or improve 
their position at school —~it is a question af their future career. 

I have yet to state the main pomt. . Setting aside the fact of 
hardship and injustice, it may be asked how far the preseat. 
independent and very summary system of dealing with batches.of 
schoolboys can possibly cripple the cause of the technicists who 
are. anxious to press forward the teaching of science. My reply 
is that science candidates, heartsick with disappointment, will 
fall out of the ranks and will induce others not to enter them ; 
the belief will rapidly zain ground in the schools that science ig 
‘“*a mistake ;” and there is abundant reason for supposing that 
manf a schoolmaster will be only too willing to endorse this 
opinion, I contend that our public examiners wield the thong 
that lashes the schools into action, and that we are only just 
beginning to get fair play for what are called “modern” subjects, 
but that unless our science examiners apportion their marks in a 
more just and consistent manner they will simply drive all science 
candidates ‘‘ bag and baggage” out of the field. In.other wards, 
they will virtually be paying a premium to the schoglmasters for 
neglecting’ to carry out the very objects they are clamouring for, 

W. barrisre SCOONES 

Garrick Chambers, Garrick Street, 

December 12 


2 
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The Rocks of Charnwood Forest 


May I be allowed a short space iu reply to Prof. Hull’s cour- 
teous reference to my letter on the Charnwood rocks, for I fear | 
that T have failed to make two points in that sufficiently clear? 
One way, that as the Borrowdale series of the Lake District and 
the (Lower) Cambrian serigs.of North Wales are egrally acoic, 
no verrespondence in time with the latter could be inferred, far 
the azoic Charnwood rocks. The argument from absence of fossils 
surely telis as much one way as the uther; indeed, having regard 
to the similar. petrological conditions of the Borrowdale and 


' Charnwood rocks, I think it is slightly in favour of their.corre- 


spondence.. .The other point was, that as Prof. Sedgwick's term 
Cambrian included the Cambrian and Lower Silurian of the 
survey, his authority could not be quoted in favour of the (Lower). 
Cambrian age of the. Charnwood rocks any more than of | 3 
correspondence with the Borrowdale series, unless it could be — 
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| “ghown (I am aot aware that it can) that he had 
dated them with (Lower) Cambrian beds, T..G. Bonnzy 
St. John’s College, Cambridge, December 11 : 


Self.Fertilisation in Flowers 


Dr. MULLRR (Naturg, vol. xiv. p. 571) and Prof. Asa Gray 
(vol. xv. p. 24) reflect on your abstract of my verbal remarks 
(vol. xiv. p. 475).0n Browallia in a way not ‘particularly com- 
plimentary to me, Prof. Gray admits having read the full 
report, and yet fails to notice that ‘‘ February 8,” is there given 
asthe date of my remarks. Had he not overlooked this, he 

" would not have wondered that I did not see ‘* Hymenoptera and 
es of various sorts ” visiting them. As reported in the 
_ Proceeiiings of the Society, I exhibited fresh specimens in fruit 
“at the meeting of that date, which is about mid-winter with us, 
‘when these insects are at rest. The plants were of course grown 

‘tmder glass, and when I say ‘“‘ Browallia is not visited by insects, 

t seeds abundantly,” I am referring naturally to the experience 

Lam describing. If one be justified in taking an unguarded ex- 
_ pression, or even a whole sentence, without any regard to the 
subject matter of its connection, we might have as many 
“theories” in science as there are sects in religion, all founded 
on isolated “texts” in Scripture. It is remarkable that in a 
paper in which Prof. Gray is commenting on hasty observations, 
in another he shonld have overlooked a fact like this. I do not 
say Browallia is never visited by insects, but 1 do say thal they 
do not visit them ssder suck circumstances as I ivas describing. 

Of the fact there is no doubt, of the interpretation there may 

be many opinions ; and no one respects an opinion by Prof. Gray, 
‘when he carefully considers it, more highly than I. Yet I 
would respectfully submit, that even though an insect were as 
careful to avoid the “brosh” which almost closes the throat, 
though it were able to be as careful in finding the chink as Dr. 
Gray was in his manipulations with the hog’s bristle, the obstruc- 
tion of the mouth in the way it is cannot surely be claimed as 
' af arrangement in favour of cross-fertitisation. 
_ Dr. Miiller seems to believe that I do not know that ‘‘ many 
flowers ‘have recourse to self-fertilisation when not visited by 
insects.” If he will examine the /»ocedings of the Am. Associa- 
tion for 1875, p. 247, he will find that I have given him the 
credit of the observation, and the fact itself such consideration I 
thought it in justice entitled to. The impression which Dr. 
- Miiller’s expression warrants, that he has not had the opportu- 
nity of reading the numerous observations I have placed on 
record during the last few years, in relation to this and kindred 
topics, fully excuses him in my mind for his sharp comments. 
THOMAS MEEHAM 
Germantown, Philadelphia, Nov. 21 


On Supersaturated Solutions 


- In @ paper communicated to the Royal Society last May I 
described some experiments to show that the open air and the 
air'of ordinary rooms do not generally contain crystals of the 

' varidus salts which form supersaturated solutions, It has been 

remarked to me that I did not give the strength of the solutions, 

go that doubt might arise as to whether the results would hold 
ood for very strong solutions :—The following experiments set 
that question at rest. I made a very strong solution of sodium 
sulphate which threw down abundance of anhydrous salt on 
bofing, When cold a good half inch of anhydrous salt re- 
mained at the bottom of the test-tube. Took this into my 

_ garden, which is nggr Bristol, Took up some of the solution in 

. & Clean pipette arid put drops on the leaves of peonies, which 

‘were very dusty, on geraniums, on moss, on the stone coping of 

. Bath oolite, and on the painted woodwork of the railings and 

», garden door, Not a single drop crystallised. Made a drop set 

'. quite solid by dropping in earth with the fingers. N.B.—I had 

" peen at work with the salt for some time an i keaee were a 

': bably adhering to my finger. Earth not touched inactive. e 

, @kaps sank into the moss slowly, remaining quite liquid. Those 

. an the stone were soon absorbed and dried up on the surface ; 


ey 
‘ 
“ 


fresh drops put on these remained liquid. Smeared a drop re- 
yeatedly with the finger which had been cleansed ; inactive, aa 
Freah ye remained liquid on it. Drop on flowet-pot, inactive, 


smeared With finger; when dry inactive to fresh drops. These 
and other drops on the flower-pot slowly formed a film of 7-atom 
salt. ‘Stirred the solution with a dry twig picked off the ground, 
inactive. The drops on the leaves all slowly evaporated, giving 
, the 7-atou salt,’ Finelly, made some of the drops and the original 
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Pe oe {Pee 14, 1896 
‘ 1 thal nattncenttiehyndavepnaene + rpmidteresineentalelneameamtivannnlmmashiiaesshea ” ue tg 
solution crystallise, to prove that they were really supersatura 
These sepcuicate were made both fa nun and had’, got ha 
dry. The test-tube was left open the whole time, = __ : 
_ On another occasion I took a tlask of sodium sulphate contain- 
ing a Jarge quantity of the 7-atom salt into the garden in the 
evening. Put drops on a flower-pot ; one only arygtallised, Put 
a lump of dry earth into one drop, and added more solution ; 
did not crystallise. Made a little mud: pie by breaking this ‘up 
with the pipette, inactive; pipette repeatedly inactive in the 
solution after touching this. Brought a crystal to the earth; 
crystallised at once all through the mass, 

Clifton College 
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KARL ERNST VON BAER 


CIENCE has sustained a great loss by the death ot 
~ Dr. Karl Ernst von Baer, the eminent biologist ; he 
died at Dorpat on November 29, in his eighty-fifth year. 
Von Baer was born in Esthonia on February 29, 1792, 
and while yet at the gymnasium became an earnest student 
of botany. He studied medicine at Dorpat in: 1810-14, 
whence he proceeded to Vienna for the study of clinical 
medicine, to Wiirzburg, where he gave special attention 
to comparative anatomy, and to Berlin, where he studied 
magnetism, clectricity, crystallography, and geology. In 
1817 he went to Kénigsberg as prosector to Prof. 
Burdach, and two years later he became professor of 
zoology at the same university. In 1826 he succeeded 
Burdach in the chair of anatomy, accepted an invitation 
in 1829 from the St. Petersburg Academy, but returned to 
Konigsberg the following ycar. A few years later, in 
1834 he was again invited to St. Petersburg, where he 
became one of the most active members not only of the 
Academy, but also of the Geographical and Economical 
Socicties. Von Baer’s writings, marked by philosophic 
depth, are, on account of their orderly and clear exposi- 
tion, as attractive as they are generally intelligible. The 
subject of the origin and development of organic bodies, 
which had special attractions for him, he did much to 
clear up. The foundation of his eminence he laid in 
K6nigsberg, where he published in 1827 his “ Briefe iber 
die Enstehung des Kies,” which was soon followed by the 
important works “ Entwickelungsgeschichte der Thiere,” 
and “ Geschichte der Entwickelung der Fische.” These 
works, which are yet of great value, have earned for their 
author the title of Father of Comparative Embryology. 
In the summer of 1837 von Bacr made a journey of 
exploration from Archangel to Novaya Zemlya, and his 
report is still one of the most valuable sources of informa- 
tion upon that island. In 1851 his attention was attracted 
to the immense Russian fisheries ahd the irrational 
methods used. During 1851-6 he investigated the fisheries 
of Lake Peipus, the Gulf of Finland, and the Caspian 
Sea, publishing the results of his investigations in a préat 


work in 1859. The name of Baer is connected with more: 


than onc improvement in the fisheries, and some important 
additions were made to the trade, thanks to his efforts, 
His remarkable work, “ Kaspische Studien,” has had no 
rival, It would be impossible to enumerate the various 
subjects upon which he has thrown clear light in his 
writings. 
gability of the Arctic seas, the steppes and forests of 
Southern Russia, the Glacial period, the Siberian mam. 
moths, the potato disease, were at various times treated 
by him, and in each department von Baer opened out 
pew and extensive fields of inquiry. His acquire- 
ments in zoology, comparative anatomy, embryology, 
physiology, 
over ethnography, 


among their. most eminent students. In bis later years, 
besides various anthropological papers, he published 
an autobiography (which a 
fiftieth anniversary 1864--of his .ecientinc »ca: 
#Reden,” and “ Kleine Aufsitze ‘vermischten J 


ry 
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The laws of excavation of river-beds, the navi- | 


and anthropology are well: known ; more- | 
the early history of mankind, archeo-. 
logy, and the science of language will count him. 


rcientiac-cateet), bs 
nis acientific -career), bis. 
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“The very valuable publication he undertook 
erent Malena Apo zur Kenntniss des 
ussichen Reichs,” ti ty-six volumes, and coti- 
rassichen Reichs,” pitmbers twenty-six Volumes, A 

tinued to Appear until within the last few yeats. Von Baer 
continued to work up to the very last, ard he has left 
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behind him a, large, quantity of ‘mahuscripts and un- | 


ay Reidigeln undoubtedly one of the most accom- 
plished investigators of the present century. Haeckel 
Sdeaks of hirh thus ;»-—“ If among living scicntific inves- 
tigators there is one who justly enjoys universal honour 
and respect it is Karl Ernst Baer ; and if classical and in 
the best sense natural philosophical writers will admire a 
Coryphzeus of to-day, an unsurpassed example of exact 
observation and philosophic reflexion, let them go to the 
‘Entwickelangsgeschichte’ of this head master of our 
science.” Helmersen speaks of the late biologist as follows 


in the 8%. Pedarsburger Zeitung :—“ With Baer departs a 


South Peru.” 


f 
‘ 


man stich asis rarely met with in any century, a genial 
man of sciehce and research, endowed with a penetra- 
ting critical intellect, with unusual faculty of observation, 
with perseverance and encrgy in work. The earth and 
its inhabitants were the great field of his research, and he 
brought to his work not only a deep philosophic training, 
but also an equipment of the profoundest knowledge in 
several departments of natural science which few of the 
great spirits of our time have possessed, ‘This great, 
comprehensive, but profound knowledge, which he to the 
day of his death continued to increase and turn to use, 
combined with the deter-nination to trace things to their 
ultimate grounds and by means of keen and unpteju- 
diced, clearly arranged, and thoughtful observations to 
discover the truths and the laws of nature, stamp all his 
works with a monumental character which they will pre- 
serve for all time. The widely-known name of Bacr 1s 
written in large lettters in the book of science and its 
history.” 

We hear that a subscription will be opened among all 
the scientific bodies of which von Baer was a member for 
the founding of a scholarship in his name, or for any 
other scientific purpose worthy of the name of the great 
natural philosopher. 





DAVID FORBES 


At the comparatively early age of forty-eight the busy 
life of Mr. David Forbes has been brought to a 
close. Like his distinguished brother Edward, he has 
been unexpectedly cut off before much of the immense 
mass of knowledge he had acquired has been put in a 
form, to be of use to others. He was always looking for 
ward to atime of less active occupation, when he might de- 
vote his,principal attention to putting on record the results 
of his-many years’ investigations. What there may be in 
the piles of manuscript he has left that will be available 
for use, there has not yet been time to ascertain. For the 
last five years the most important papers he wrote were 
the half-yearly teports for the Iron and Steel Institute 
but among his earlier papers there will be recollected 

The Relation of Silorian and Metamorphic Rocks in 
the South of Norway,” and “The Geology of Bolivia and 
Alluding to his connection with the Iron 
and Steél Institute, the organ of that society has just 
written “In his capacity of Foreign Secretary he has, 
almost from the foundation of the institute, rendered most 
essential service, and has in no inconsidcrable degree 


Contributed to that rapid prosperity which has character- 


ised its eperations, His exhaustive reports on the foreign 
iron and steel industries which appeared in the Journal 
were most valuable, as they embraced everything goin 
on in cotinéetion with the iron trade all over the world 
The -wonderfitl np er ‘accomplishments of Mr. Forbes. 
otwbied ‘lini to deal easily with the publications of all: 
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countries where itoén and steel is made. His name was 
so well known abroad that the leading people, connected | 
with the technological features of irontining most readily 
furnished full details of what was going an in. each 
country; and through his influence mainly the institute 


Ul 


speedily assumed a recognised position abroad,”, - “e 

Mr. Forbes joined the Geological Society in 1853, and 
since February, 1871, has been one of the secretaries. 
He was also a Fellow of the Chemical Society. In June, - 
1856, he was clected a Fellow of the Royal Society. He had 
travelled extensively in. many parts of the world, All the 
family of the Manx Forbeseg have been great travellers, 
Dr. Wilson, in his memoir of Edward Forbes, has men- 
tioned many of his relatives who died out of Europe. Mr, 
David Forbes, as a consulting engineer, had an extensive 
practice, and was often. summoned abroad, His death 
occurred at his house on 'Tyesday, December 5, and on 
Monday, the 11th, his remains were laid in the Kensal 
Green Cemetery, in the presence of the Presidents. of the 
close and Chemical Societies and many scicntific 
niends. 
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THE GLACIATION OF THE SHETLAND ISLES 


N the Geological Magazine for May and June, 1870, 
my colleague, Dr. Croil, first pointed out that the 
Scotch and Scandinavian ice-sheets probably united on 
the floor of the North Sea, and thence moved northwards 
towards the Atlantic. He was led to this conclusion by a 
consideration of the peculiar direction of the strim in 
Caithness, in Shetland, and the Faroe Isles, as well as 
by the occurrence of marine shells in the boulder clay of 
the northern parts of Caithness. He showed that the 
enormous mer de glace which pressed out on all sides 
from Scandinavia forced its way close to the Scotch coast- 
line, and in virtue of its greater size produced a slipht 
deflection of the Scotch ice, causing it to over-ride por- 
tions of the main land. He stated that in all likelihoad 
both the Shetland and the Faroe Isles were over-topped 
by the Scandinavian ice in its onward march towards the 
Atlantic. | | 

During a recent traverse in Shetland I obtained evi- 
dence which tends to strengthen this remarkable theory, 
In the north island of Unst, the direction of the striz, 
the boulders on the surface, and the stones in the till, 
clearly indicate that this island was glaciated by a mass 
of ice moving from east to west. The proofs of conti- 
nental glaciation, which are comparatively clear in the 
north, are obscured in a great measure in the main island 
by the effects of a local ice-sheet. The nature of the 
boulder clay, as well as the trend of the stria in various 
localities, show that the movement of this local sheet 
was influenced by the general features of the country. 
In addition to these markings, however, others were 
found which could not have bzea produced by ice shed- 
ding off the land in the ordinary way, ‘These cross the 
island, regardless of its physical features, and are often 
at right angles to the newer set. Lastlyséhe wide distri- 
bation of morainic matter with groups of moraines indi- 
cate the gradual disappearance of the local ice-sheet an 
the presence of small glaciers, where the ground pre- 
sented favourable conditions for their development. 

The islands ate dotted over with small lochs; the most 
of these lic in peat or drift, while others occupy true rock 
basins. The singular absence of marine terraces ought 
not to Aris notice, as bearing on the recent gealogtcal 
history of these islands, sittce the ,voes. or sea-lochs are 
adniirably adapted for their preservation, a 

These observations will be described in detail in a 
forthcoming papér before the Geological Society. 

ia, Siete pale pg ee, ~=6g QL HORNE 
Geological —. of Scotland, Nairn, N.B., 
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PRIMASVAL SWITZERLAND * 


PHE veteran Swiss. professor, Dr. Oswald Heer, is 
not more distinguished for his ability and inde- 
fatigable industry in original research than he is for his 
brilliant powers of popular exposition. His admirable 
work, “The Primaval World of Switzerland,” of which 
both German and French editions have already appeared, 
has been so favourably received, alike by the scientific 
‘and the general public, that we are happy to be able to 
announce the publication of it in the form of an English 
translation, adorned with the whole of those 
numerous and excellent illustrations which con- 
tributed so greatly to the value of the book as 
_it was originally issued. A work like the pre- 
sent, in which accuracy of scientific detail is in 
no degree sacrificed to its main design—that, 
mamely, of producing a succession of lively 
descriptions leading up to clearly-enunciated 
generalisations— must be largely dependent not 
only on the literary skill of its translator, but on 
his competence for dealing in an intelligent 
manner with the various branches of natural 
history treated of ; and when we state that the 
interpreter of Prof. Heer’s views to English 
students is so erudite a naturalist as Mr. W. S. 
Dallas, the Assistant Secretary of the Geological 
Society, we have said enough to predispose our 
readers in favour of the present translation, 
Nor docs a careful perusal of the work serve to 
disappoint the high expectations we have been 
naturally led to entertain with regard to it, for 
both editor and translator have evidently per- 
formed their respective tasks in a most skilful « 
and conscientious manner. Neither in respect 
of accuracy or of elegance do we notice any 
very serious failures ; ‘under the former cate- 
gory, indeed, we only feel called upon to draw 
attention to a little confusion which cxists in 
some parts of the work with respect to the 
English and German measures ; and, under the 
latter, to what appears to us to be the rather 
awkward adoption of the third person, which, 
however suitable for abstracts or reviews of the 4 
writings of an author, seems somewhat out of 
place when employed in a full translation of one 
of his works. 

To that numerous section of our countrymen 
who regard “ the playground of Europe” as a 
place only for fashionable lounging or purpose- 
less climbing, Prof. Hcer’s work may well be 
commended a3 opening up new, and to many 
perhaps, unsuspected sources of enjoyment 
during their holiday tours, Those who will take 
the trouble to master the contents of these two 
pleasantly written volames—~a task demanding 
no great preparation of preliminary studies— 
will be in a position to appreciate and follow 
with ever increasing interest the discussion of 
those numerou$ ‘important geological problems, 
to the solution of which no country in the world 
atlurds more important materials than Switzer- 
land. Atded by the carefully arranged col- 
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municate to them. Those who will adopt this plan will 
soon find aroused within their minds an interest and en- 
thusiasm, which will prevent them from ever finding their 
holiday tour dull; and will be. amply rewarded. thereb 

for the necessary preliminary labour, Phlegmatic, indeed, 
must be the individual who does not. find: his 
stirred as he follows in the work before us the ‘life-like 
delineation by word-painting of the characteristics of 
ancient worlds, or who does not find the desite awakened, 


in his mind to witness for himself some of the phenomena 


here described ; for even the most indifferent reader can- 
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lections of rocks and fossils which exist in the Rods of Gir-wood exhibiting marks of cutting and binding, rom the lignites of Wetikoo, q 
mmuscums of all the larger Swiss towns, the ae i? 
‘tourist would find the means of enabling himself to vividly | not fail to catch a portion of the enthusiasm which every=\2 
‘yealise and almost live among the wonders of long past | where glows in Prof. Heer’s eloquent pages. But such: 
‘geological periods; and by personal contact with ‘the | feelings are only avery feeble echoindeed of the pleasures,’ 
Seeail evidences of geological change, his scientific know- | experienced by the student who haa the courage to enter: j 
ledge and convictions would acquire areality and solidity, | himself within the veil, and to look upon nature and he Mi 
which no amount of work in the library could ever com- | mysteries face to face. : - 

“1 The Primeval World of Switzerland.” With s60 Hlustration, By | We should, however, be doing Prof. Heer an 

Prof. Heer, of the University of Zurich, Edited bry James Heywood, M.A., | if we referred to his -book as bein only a popular 


Tol the, Seatucient Society. “Tino vols fo, (London? | 45 the geology of Switeerland. ‘To the man of 


ihe work will be no jess valuable‘than to the tourist and 
‘general reader, for ih it. he will find an authoritative 
‘wisumnd of the results of multifarious studies by one of the 
most eminent of living palesephytologists ; results which 
otherwise he would be compelted to’ search for in numerous 
scattered papers and bulky monographs, Just such a 
sketch of the ‘general gedlogy of Switzerland as is con- 
tained ‘in the work. before us, 18 indeed especially wel- 
come at the preseat time, from the fact that Studer’s 
admirable “ Geologie der Schweiz,” is so far behind date. 
The main features of the Carboniferous, Saliferous, Lias, 
Jurassic, and Cretaceous formations as displayed in Swit- 
gerland, are all very clearly described in Prot. Heer’s book ; 
‘but it is-of Course im respect to the Miocene—to the eluct- 
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h~Edeal Section of the valley of U.zaach (the vertical scale is to the horizontal as 8 ; 1). G, Gubel; u, Utenach; 8, Lower Buchbe:g. 
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dation of ‘the characters of the fauna and flora of which’ ©. 
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hig own admirable researches have been more especially. ° : 


devoted—that our author’s detailed observations and infer. 


Prof. Heer’s general conclusions on such subjects as the ; 


physical evolution of our globe, the changes of clintate | | 


during former geological periods, and the doctrine of 
descent and Darwinism, are also worthy of the most 
serious attention. _ 
We shall not here stop to discuss how far the identifi- ~ 
cation of species of plants, by their leaves alone, is safe or: 
defensible on the part of the palxophytologist. Some: 
botanists, especially in this country, have adopted very 
extreme views with regard to the work of Heer and others ; 
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demanding that fossil plants, like recent ones, should only | Opinions, too, may differ as to the propricty and value 
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demand from malacologists that no conclusioas should be 
based on the shelly coverings of molluscs, or from com- 
parative anatomists, that we should reject all identifica- 
tions based on portions of the skeleton of the vertebrates, 
lt is surely better to make the best of the imperfect ma- 


terials which we possess guarding ourselves meanwhile | 


at every point with cautious reservations—rather than to 
reject it altogether because of its lack of completeness. 
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of those rather fanciful delineations of scenery in the 


is disarmed by the fact that, while a means of arresting 
the interest of the general reader has been supplied by 
these rather questionable “ landscapes,” the real wants of 
the student have by no means becn lost sight of, but are 
very liberally provided for in numerous other plates and 
woodcuts of truly scientific character and accuracy, 

No time, perhaps, could possibly be chosen as more 
opportune for the appearance of this work than the pre- 
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G, 6. -~ Section of the paper-coal of lignite deposit and pebble-beds, at Diruten. 


Sent, for attention has recently been very generally drawn 
ta the discovery of certain articles of aes workman- 
ship in Switeerland which seem to throw far back the 
date of the appearance of man upon the globe, and 
_ $9, make ‘him contemporaneous with a portion at least 
‘of, the. Glacial period of that country, The editor 
OF this work has, we think, acted most judiciously in 
appending. to Dr. Heer’s book, which contains ample 


details the 
trans- 


Getaus concerning the characters and relations of 
pg ‘have yielded these.interesting relics, a tra 
of. Prof, Riitimeyer's memoir in the Archiv ~”- 
wo for ,.4876, which describes the objects 


and we’ canact more appropriately close this 


article than by a brief reference to the facts of the case, 
as detailed in the work before us, illustrating them by 
several woodcuts borrowed from the same source. 

That the relics in question are of artificial origin, there 
can be scarcely the smallest room for doubt. They consist 
of a number of roda lying side by side in a block of 
lignite ftom Wetzikon, in the Canton of Zurich; these 
rods are of firewood, they are converted into true lignite 
perfectly similar to the surrounding matrix, and are flac- 
tened and crushed like the remains of plants, constituting 
the mass. Careful examination of them shows that the 
point of one of these'rods has been artificially cut (Fig. - 
1, @” and Fig. 3), and that it‘has been bound round wit 


ences are possessed of the greatest value and interest, 
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“some flexible material (Fig 1, 3, &)o.:A, second rod ex- 
hibits its longitudinally fibrous woody body bound round 
_ transversely with a different bark (Fig. 2, 6). Prof 
Schwendauer, who has made. a microscopical examina- 
‘tion-of these interesting rods, confirms the fact of their 
having been subjected to artificial treatment, He sup- 
me in Fig. 4 an enlarged vicw, showing how the arti- 
iciaily-produced section cuts across the structure of the 
wood, We can hardly doubt that we have here portions 
of a piece of the rude basket-work, the construction of 
which is among the earlest practised of the arts of 
savage peoples. 

With regard to the mode of occurrence of the Wetzikon 
Tignite deposit, in which these singular remains were 
found, two woodcuts, which we transfer from Dr, Heer’s 
“bowk, will suffice to make the matter perf: ctly clear. The 
first is an ideal section across the Valley of Utznach, 
-which shows the Jignites in question (4) resting on up- 
‘turned Miocene strata (a) and covered by beds of pebbles 
(c) and erratic blocks (7). From this section it appears 
that a vast amount of denudation has taken place since 
the formation of the beds of lignite and their being 
covered up by deposits showing signs of glacial origin, 
for the outcrop of the lignites occurs at a height of 100 
yards above the bottom of the valley. The second section 
shows the nature of the stratified materials, sand, loam, 
and pebble-beds (¢, @, 4.) with which the lignites (4, 2) 
are interstratified and covered—a number of erratic blocks 
{4), evidently derived from the Alps, surmounting the 
‘whole mass, 

That these lignites of Wetzikon with their relics ofhuman 
workmanship are of great antiquity there is the plainest 
proof; that they are, however, of more recent date than 
the principal mass of the glacially-derived materials 
occurring jn the great Swiss valley is rendered clear by 
theirundoubted superpositron to these deposits, which is 
seen at a-number of different points; but that moraine 
matter and erratic blocks have been deposited aove 
them, either by glaciers or icebergs, there seems to be no 
room for doubting. We would venture to suggest, in 
conclusion, however, that the greatest possible caution 
ought to be exercised in attempting to correlate these 
Alpine deposits with the glacial beds of our x ve 
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THE BRAIN OF THE GORILLA 


THE anatcmy of the brain of the gorilla has been 
hitherto absolutely unknown. From the valuable 
photographs published by Dr. Bolau in his recent memoir 
on the anatomy of the gorilla, which was referred to in 
last week's issue Of this journal (p. 127), 1 am enabled 
to give a brief account of its external anatomy, to re- 
produce the illustrations of its form, and to compare it 
with the brain of man and the other anthropomorpha. 
There are three views of the brain, the upper, the outer, 
and the inner surfaces, figures of which are here given, 
‘and a careful descyjotion of the sulci, by Dr. Ad. Pansch, 
ia appended. : 
‘When seen from above the brain presents a broad ovoid 
figure, the greatest transverse diameter opposite the supra- 
marginal convolutions, and very nearly two-thirds of its 
fergth from the anterior extremity ; the frontal lobes are 
broad, and show a remarkable approximation to the square 
‘form of the human brain. 
riederate depth, the arching of the ‘upper surface is but 
slight, and the highest point would seem to be about mid- 
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way between, the centre of its length and the ‘broadest. 


art. :: The dimensions are given, length == 100 mm, 
breadth vi 87 mm., and the depth = 70 mm. ; but the 
last certainly includes the cerebellum, for which an allow- 
ance of one-fifth’ may very properly be made, which will 
‘reduce the depth 9.96. Im the orang the three progor- 
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In the’ lateral view it has: 
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Upper view ot the brain of the Gorilla. 
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tions ate-respectively too, 78, and $0 ;.in the chimpancee ° 
100, 84, and 66 ; in the bushwoman roo, 77, and 62, The 
breadth of the gorilla’s brain here is notable, but in con- 
nection with this it may be pointed out that, the bush: | 
woman hag as great a relative breadth of ‘brain asthe 
European, in whom the numbers are 100, 77, and’69, and 


et " 





r. Sulens, prm-central; on. Fis 
sure of Rolando ; rtr. Intra-parietal sulcus; s.o. External perpendicular 
fissure. 


that the great and more valuable ‘contrast is to be found 
in the depth ; in the case of the orang (from Dr, Rolleston’s 
paper) it would seem that it must be too low, probably 
from the flattening that follows removal of the brain from 
its natural cavity. 

Hence conclusions drawn from the shape of the brain 
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sirrface of the brain of the Gorilla. 1. 34 111, 54 as “before j Av. 

aie est fiasure ; fs. Sylvian fissure, posterior brangh ; Zs.1.@, Ant. 

branch of the same. | Mees we : ey ed 
itself are from this very circumstance fiable. to error, and 
for this purpose casts of the interior of the cranium are 
the only teliable guides. Referring to'those in’ the ‘Tidh- 
terian Museum, that of the gorilla a$ com sated with man, 
is seen to-be characterised by want ‘of height, flatness wf | 
the vertex;'and ‘natrowed frontal “abes-; compared with ith: 


eae, 


‘tension, 


‘superior frontal. 
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the orang, in-the latter the frontal lobes are ‘more com- 
pressed, giving a pointed form to the frontal. extremity, 
and the occipital lobes are larger and more rounded, so 
that the figore és pear-shaped rather than ovoid ; but the 
vault is decidedly more lofty and better arched ; also the 
orbital concavity. is less marked in the orang, so that any 





dc ficiency in the lateral development ‘of the frontal lobes 


might very well be compensated by their downward ex- 

The chimpanzee and gorilla, however, exhibit a 
very great resemblance in shape and proportions, though 
the former has somewhat more compressed frontal lobes, 


@ grearer.development of the occipital region, and appa- 


rently greater width, so that the cast looks more globular 
than that of the gorula, 

The corpus callosum is of good length, but rather thin ; 
its proportion, taking -the length of the brain as 100, is 
‘4t, and its average thickness appears about one-twelfth 
of that; in the chimpanzee the length is 39 and the 
thickness one-eleventh ; in the orang, 44; and in. man, 
40; thickness, one-thirteenth, | 

- The convolutions are strongly marked; in a general 
view they are slightly more subdtvided than in the chim- 
panzee, but in complexity and asymmetry the orang ex- 
ceeds the gorilla to about the same extent. 

Outer Surface of the Hemisphere— The posterior 
branch of the Sylvian fissure extends upwards and ends 
in. the usual bifurcation, nearly at the junction of the 
middle and posterior thirds of the hemisphere, and almost 
half of the height fron.the lower margin; judged by this, 
the fissure is more oblique than in man, less so than in 
either orang or chimpanzee. The short anterior limb is 
very faintly marked in front of the insula, but its ending 
is distinct, bifurcated, on the outer side of the frontal Jobe. 
The insula has its fore part uncovered in the bottom of 
the fissure. The external parieto-occipital fissure travels 
over the outer surface to within a very short distance of 
the lower margin of the hemisphere ; its hinder margin, 
prolonged forwards, gives rise to a convex operculum in 
about its lower two-thirds, very much resembling that of 
the chimpanzee, although somewhat more sinuous. The 
fissure of Rolando is very oblique, the Jower end is re- 
markably forward, being actually in front of the tip of the 
temporo-sphenoidal lobe (probably part of this is due to 
the position of the brain), and the upper end reaches the 
longitudinal fissure behind the centre ef the hemisphere ; 
the angle formed by the two fissures is very little more 
than a right-angle, 95°. 

The length of the hemisphere being roo, the distances 
in a horizontal line from the anterior extremity to the 
upper end of the fissure of Rolando, fc, the extreme 
Jength of frontal lobe, being a, thence to the parieto- 
occipital fisstire, length of parietal lobe, 4, and from that 
to the hinder extremity, occipital lobe, c, we get— 
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occipital lobes nre especially noteworthy, 

The convolutions of ‘the frontal lobe present their 
typical arrangement: the ascending frontal is very 
fimple, following in casy curves the fissure of Rolando, 
and marked only by one slight indentation opposite the 
sulcus’; itis bounded in front for the 
pra-central suicus (Ecker) from which 


_ The length of the frontal and’ the smallness of the 


‘lower half by the 


fhe distinct and strongly-bent inferior frontal sulcus runs 


Grwardsito the tip\of the lobe, The superior frontal 


sulcay ‘his ‘its ‘characteristic T shape, the top of the T 


‘being ‘placed vertically im front of the upper half of the 
foregeing:convolution,-and the second limb sent forwards 


simost straight for about two-thirds of the distance to.the. 
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anterior extremity between. the upper and middle frontal 
convolutions, Of the three horizontal gyri, the upper ° 
springs by a narrow root from the ascending frontal close: 

to the margin, and shows plainly the indications of the 

longitudinal division into two; the middle ig mach nar- 

yower, connected to the ascending by a pedicle between 

the prz-central and superior frontal sulci ; and the inferior - 
frontal is well developed, arching over the anterior Jimb' 
of the Sylvian fissure, and considerably folded. Com- 

pared with the chimpanzee, the upper is narrow, the middle 

and lower larger and more subdivided. The orang. 
throughout the whole lobe exhibits a greater richness of 
convolution, 

The convolutions of the parietal lobe are very de- 
finitely and strictly marked off, and at the sametime they. 
are decidedly the most developed of the whole brain, far 
exceeding the chimpanzee, and not inferior to the orang. 
The intra-parietal sulcus, springing from the Sylvian 
fissure near its hinder end, runs forwards and then up- 
wards, round the front of the supra-marginal lobule, 
parallel to the fissure of Rolando, as far as the centre of 
that, when it turns backwards at an obtuse angle, con- 
tinues, approaching slightly the longitudinal fissure, and 
debouches into the external parieto-occipital fissure ; from. 
the angle which it forms, the customary prolongation, 
giving off two or three smaller branches, is sent upwards 
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Inner surface of the brain of the Gorilla, /.4. internal paricto-occipisal 
fissure; /.c. Calcarine fissure ; sca. Calloso-marginal ssure. 

in Continuation of the ascending portion, and dividing the 
ascending parietal convolution from the parietal ‘lobule 
almost completely; the interruption to this fissure about 
its bend which is seen so often in human brains I have 
observed only in the orang. The ascending parietal, 
convolution is much more developed than the ascending 
frontal, and it presents a marked indication of a longitu- 
dinal fission ; the lower end has the usual triangular ex- 
pansion split into two (superior marginal convolution of 
Gratiolet). The parietal lobule-is lange and divided into 
an outer and an inner portion, the latter showing further 
subdivisions, in this condition approaching more to the 
human brain than either orang or chimpanzee. The 
supra-marginal lobule is more developed than in either 
chimpanzee or orang, and divided into three portions 
by a triradiate sulcus, but its proportion and the 
amplitude of its gyri are much inferior to the human 
brain. The angular convolution springs from the upper 
end af the supra-marginal lobule by a narrow bent piece ; 
the descending branch here differs from the chimpanzee _ 
and orang in being cut off from the middle temporo- 
Sphenoidal convolution and running backwards into the 
middle occipital convolution, constituting the anterior 
boundary of the external parieto-occipital fissure, - 
The occipital obe.is by no’ means richly convoluted, — 


. 


. the three gyri are marked 
the lower narrow. | 

_ The temporo-sphenoidal lobe presents nothing remark. | 
able ; the parallel fissure is continuous and simple, rane 
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ning up behind into the angular convolution, where it is 
cleft, one branch extending downwards parallel to the 
lower part of the external parieto-occipital fissure, and 
cutting off the middie temporo-sphenoidal gyrus from the 
descending ramus of the angular and the second annec- 


tent convolutions, The upper convolution is simple, the. 


niiddle is broader and more folded, the inferior is sepa- 
tated by a well-marked sulcus from the middle. 
The firsc external annectent gyrus is seen issuing from 


. undercover of the operculum, and passing forwards and 
, ‘inwards to the parietal lobule ; this 1s an approach to the 


' Rimes, 


‘urang, in which the gyrus is normally superficial, and an 
advance on the chimpanzee, in which it occurs only at 
The second does not appear at all; the third is 
tobe recognised nearer the lower margin of the hemt- 
sphere and below the lower end of the external paricto- 
vccipital fissure, but the extension of th: parallel fissure 
separates it superficially from the middle temporo-sphe- 
noida] convolution ; below this the small fourth appears, 
uniting the lower occipital and third temporo-sphenoidal 
canvolutions. 

Luner Surface of the Hemisphere,—The calloso-mar- 
yinal fissure pursues its usual course and turns upwards 
apposite the hinder end of the corpus callosum, sending 
2 branch backwards between the convolution and the 
yuadrate lobule; it is interrupted opposite the anterior 


' extremity of the corpus callosum by a small gyrus, a very 
| frequent condition in human brains; from it a few small 


‘indentations pass up into the marginal convolution. The 


, callosal convolution is simple: at the fore part there is a 


hint of the longitudinal division which obtains here some- 
times in man, and it is more broken up when it passes 


' under and is joined by the quadrilateral lobule. The 


marginal convolution is larger and more divided, but both 


' of these are simpler-than in the orang. The quadrate lobule 


is divided into abuut four small gyri, and is much larger 
than in the orang, where the calloso-marginal fissure 
opens inte the surface very near the parieto-occipital, and 
the lobule is almost obliterated. The internal parieto- 
uccipital fissure does not join the calcarine below, so 
that a distinct inferior internal annectent convolution 
is present, and at the upper end the upper internal 
annecient convolution can be seen coming out of the 
fissure and joining the upper posterior angle of the 
qaadrate lobule. ‘he calcarine fissure is usual, so also is 
the fissure of the hippocampus. The occipital lobule is 


| divided into three gyri transversely by two furrows run- 


ning the upper from the parieto-occipital, and the lower 


_ fiom the calcarine fissures nearly across ; this is in marked 


= 


“af the occipital an 
be seen, 


-egntrast with the arrangement of the human brain where 
‘ghe ‘gyri rum from apex to base, being subject, how- 


ever, to great variety, The gyri on the under surface 
temporo-sphenoidal lobes cannot 


The resemblance between this brain and the chimpan- 


 -gee's is striking both in its shape and the arrangement of 


she convolutions, so much so that Gratiolet’s descriptioa 
_@f the latter would serve also for many parts o 


the 


"gerilia’s brain. The chief points of difference between 


ry 
a 


‘«,da-one partic 


_ ‘the two are mainly in favour of the gorilla, ¢.g., the greater 
ength and breadth of the frontal lobe, a Sarge develop- 
wait of the middle'and lower frontal an 
 “donvohations, especially 

ihe of the 


of the parietal 
of the supra-marginal lobule and 


first external annecient gyrus, Oa 


‘ihe gather hand the chimpanzee appears to have some 


advantage in the important point of greater vertical height. 


.Qn-the whole, the comparison seems to indicate a deve- 


lopment of tbpchimganses type of brain and to give it a 


off, the upper being broad and | | 
lesser complication of tne’ frontal 


:hations and the greater symmetry far outweigh che reseizi~ 
blances and denote its proper position as withthe chin 


lar character it approaches the orang, , the. 


ifferetices in shape, the more perfect, Operculum, the 
ahd,’ ocvipital convo 


partial appearance of the annectent convolution, but tie 


panzee, although somewhat nearer the orang than that: - 
Gratiolet pliced the gorilla with the baboons by reasoa 

of its elliptical form and the supposed want of develop: 

ment of the frontal and great excess.of the occipital loves ; 


“but we see now that of all the anthropomorpha the gorilla’ 


is characterised by the most extensive frontal lobe and 
smallest occipital ; in addition to: which the rithness of 
the convolutions and the breadth of the frontal region 
also separate it farther from the baboons than the chim- 
panzee, | : = 

_ lis certainly open to great doubt whether this diminu- 
tion of the occipital lobe is at all an ascensive step in the 
cerebral ‘conformation, in fact, the ¢omparison of the 
respective proportions in the bushwoman and the Euro. 
pean points distinciy in the opposite direction ; and it is 
to be noticed that the great relative length of the frontal 
lobe is entirely due to this dwarting of the occipital, for 
the proportion of the frontal to the parietal is no greater 
in the gorilla than in the others ; and the highest type ia 
to be sought rather in the co-ordinate development of all 
the lobes and: not in the predominance of any one; 80 
that regarded by this standard the gorilla’s brain shows | 
one marked feature of inferiority. 

It should be remarked that Dr. Pansch, whose judg~ 
ment must carry great weight, is disposed to regard the 
divergences from the chimpanzee as sufficient to establish 
a distinct type of brain m the gorilla, . 

In the comparisons above instituted, the brain of the 
bushwoman so carefully and elaborately described by 
Mr. Marshall in the PAdlosophical Transactions foc 1854, 
that of the chimpanzee described with photographs by the 
same author in the Nafuraé History Kewew for 1861, and 
that of the orang in the same journal by Prof, Rolleston 
have been taken as standards, supplemented by reference 
to the specimens in the Hunterian Museum. 


G. D, THANE 
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MUSEUM SPECIMENS FOR TEACHING 
PURPOSES * : 


it is now generally admitted that a thoroagh and practically 
useful knowledge of the form and other properties of natural 
bodies can only be acquired by an examination of auch bodies 
themselves. The difference between kooaing a thing by de- 
iption only and knowing it from personal acquain:aace newd 
scarcely be insisted on. | 
All teaching, therefore, of the physical properties, especially 
the form, texture, colour, and relation to one another of the 
component parts of any natural object, whether organised or 
inorganic, should be illustrated by reference to the object ituelf, 
The more completely the student is enabied to cxamune it, the 
more thorough will his knowledge of it be. > 
In the Department of Biology, which ‘is that to which my 
remarks must now be limited, very much valuable and practical 
teaching can certainly be given without the posicasiun of a 
museuns or a single permanent preparation. The commones and 
easily accessible animals and ‘plants furaish maverials for study 
and demonstration, which, when done with, can be thrown away 
arid replaced as occasion requires, But it ie often desirable to 
preserve specimens for a considerable ime or’ perm anenily, 
either on account of their intrinsic rarity, causing difficulticn in 
provuring them when needed, or on account of the labour and 
skill which may bave been expended-upon their proper display, 
and which it is not desirable to have wasted. |. Sa 
for mutewms as, most important .adjanols 











Hence the pevessity : 
dn connection with all es.ablish ments far teaching broke: | 

t Lecture ai the ‘oan Collection of Scledtific. Agparanis, “Beith Kein: 
sigion, July af, 1076 oy, Prot A. Ble FR, Goamareatoe gh the 
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It has been suggested to me on this occasion to give a few 
hints as to the class of objects best adapted for display in such 
“aasemenaneiay and the best method of preserving them, Cspecia lly 
illustrated by the specimens contributed to the Loan Collection, 
and having been a collector of specimens and a curator of some: 
kind of museum all my life, at all events since I was nine years 
old, I do not speak without some ga alae - te ime at 
my disposal will he limited, 1 shall say atch rh of the abe ae 
tion and preservation of specimens jntende lor roa none age 
investigation and demonstration, as that is a special branch of 
the subject, on which there are numerous excellent treatises, and 
which is considered in other lectures of the present course. I 
shall therefore confine myself to objects visible to the unassisted 
eye, and mainly to those derived from the animal kingdom, as 
having come most fully within the scope of my own experience, 

Whether it has arisen from a mistaken impression that museum 
specimens are scarcely legitimate objects for this exhibition, or 
whether from the too general neglect on the part of those in 
charge of collections, of expenditure of labour, ingenuity, skill, 
and taste, in effecting improvements in arranging, displaying, and 
sreserving the objects wader their care, this department of the 
Exhibition is, on the whole, not very satisfactorily represented, 
and, compared with some others, puts in rather an insignificant 
appearance. And yet properly preserved and displayed speci- 
mens are essentially ‘scientific apparatus ;” the preparing of 
such specimens is a most valuable aid to the cultivation of 
Livlogy, and it is to be regretted that such an opportunity as 
that now presented of comparing the merits of different pro- 
cesses and of different materials used in the art, has not been 
more fully taken advantage of, 

In considering the subject of museum specimens, it will be 
convenient to treat, first, of the methods of preservation in a 
dry state, afterwards of the methods of preserving animals or 
patts of animals in sume kind of fluid, and lastly, to. speak of 
the reproduction, by means of casts and models, of such objects as 
cannot be convenientiy preserved in other ways. 

The first method is applicable only to certain parts or tissues 
of the animal body ; cither those like the bones of vertebrates, 
shells of molluscs, chitinous integuments of articulata, &c., 
which are in their natural condition so hard and dry, that they 
undergo no material change when completely deprived of all 
the water contained in their substance, or those like skins, 
hollow viscera, &c., which may be kept in shape until they are 
dry by filling them with some stuffing material, or distending 
them with air, Attempts have frequently been made to preserve 
soft and fleshy tissues, as the muscles, ina dry state, but by all the 
processes hitherto adopted they eventually lose so much of their 
form and substance as to be of litle value as representations of 
actual and natural objects. Such parts of the body, and the 
whole of the soft-bodied invertebrates, can only be successfully 
preserved in a fluid medium. 

‘The best known and most generally practised method of pre- 
servation ina dry state is that intended to give an exact idea of 
the whole animal when living, by means of its skin, and the 
various tegumentary appendapes, as fur, feathers, scales, horns, 
&c,, attached to it, removed from the body, and then mounted 
by means of internal supports and paddings, or ‘‘stuffed,” as it 
is familiarly called. The art of preserving animals in this man- 
ner is called “taxidermy.” Although an art of really great 
importance for the study of natural history, and one essential, 
.in fact, to its proper diffusion among the masses, it is almost 
“unrepresented in the present collection, the only exceptions being 
among the ** Apparatus for Instruction ia Physical Science, con- 
tributed by the Committee of the Pedagoyical Museum of 
Russia.” The examples sent by this committee, though ex- 
tremely interesting ay illustrations of an admirable system of 
practical school teaching, and quite equal to the average level 
seen in most public museums, are of no especial merit as works 
of art, or ay showing improvement over the ordinary methods. 
That this level should be so low is extremely to be regretted ; 
but’ as long as curators of museums are contented to fill their 
cases with wretched anc repulsive caricatures of mammals 
ond birds, out of all natural ‘proportion, shrunken here and 

_ bloated there, and in impossible attitudes, it will be difficult to 
Bet it raised, There may be seen occasionally, especially in con- 
tnental miyseums and in private cvllections, where amateurs of 
 artletic ‘taste and good knowledge of natural histury have devoted 
themselves to the subject, examples enough to show that an 
animal can be sonverted after death, by a proper application of 
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into a real life-like representation of the original, . 
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perfect in form, proportions, and attitude, and almost, if not. 
uite as valuable for conveying information on these points as 
the living creature itself. ; ves, 

The pa oe effect of a low standard of perfection in one 
branch of art upon another is curiously seen in the drawings 
of birds often introduced into pictures by some of our most 
accomplished artists, I could point out in the present Royal 
Academy exhibition several examples of birds introduced into 
landscapes, and therefore evidently intended to be representations 
of living and moving creatures, carefully copied from miserable 
specimens of “stuffing” of the lowest order, The fact is that 
taxidermy is an art, resembling that of the painter, orrather-the 
sculptor; it requires natural genius as well as great cultivation. 
One of the obstacles to its improvement seems to be that few 
people have knowledge enough of the subject to judge of the exe- 
cution of the taxidermist as they do of the painter or sculptor. 
And yet to curators of natural history museums this know- 
ledge should be indispensable. But then they must give up 
the conventional low standard of payment for “bird stuffing ” 
which now prevails. The artist should be able to devote far 
more time to the manipulation of each subject than at present, 
and, moreover, be able to compensate himself for the time he 
must spend in the study of.the anatomy of the dead, and of 
the form, attitudes, and manners of the living. I have often 
thought that if a Landseer or a Wolf could have devoted himself 
to taxidermy, what glorious specimens we should have, and how 
different then would be the effect of a visit to the “ bird gallery” 
of one of our great museums to that which it now produces, 
How much of nature would then be learned while admiring the 
art! And why should this not be? Simply because no one, at 
least no one in charge of a public museum, thinks of paying for 
a stuffed bird more than some ridiculously inadequate sum, 
Tt may be said that our natural history museums have not fands 
for such a purpose. If so it is of coursea re hi to be regretted, 
and ought to be remedied ; but it is not exactly the case. <A few 
really good specimens are far better than an infinity of bad ones. 
Let the same amount of money, judiciously laid out on skill 
and labour, now expended on a hundred specimens be con- 
centrated on ten, and a far more valuable and instructive 
museum will be produced. The remaining specimens for com- 
penne the series for advanced students of the subject, should be 

ept as skins in drawers, in which state they are in every respect 
preferable to badly-stuffed specimens. They can be handled or 
examined without damage, and they do not mislead or disgust. 

Next to the skin, the part of vertebrate animals most com- 
monly preserved is the skeleton, the bones being, in fact, the 
most imperishable and easily preserved of all the tissues. The 
facilities, therefore for the study of osteology are very great, 
and it has especial importance in comparison with that of any’ 
other system, inasmuch as large numbers of animals, all in fact 
of those not at present existing on the earth, can be known to us 
by little else than the form of their ‘bones, | 

These remarks, however, only apply to the skeleton in its 
usstfied state, when the bone-tissue is so strongly impregnated with 
salts of lime, as to resemble, in its properties, rather a mineral 
than an animal substance. Many of the most important problems 
of anatomy relating to the skeleton, either the adult skeleton of 
the lower vertebrates, or the developing skeleton of higher forms, 
can only be worked out on fresh specimens or wet preparations. 
The ossified bones, which alone constitute what is popularly called 
the skeleton, can be studied best from dried specimens. 

An osteological collection for teaching purposes should contain 
a certain number of mounted skeletons of the most characteristic 
types of vertebrate animals; z,.¢, skeletons with all the bones 
joined together in their natural relations, am placed in such an 
attitude as the animal ordinarily assumes when alive. 

In this way the student acquires a general idea of the con- 
struction of the framework of the body, the proportions and rela- 
tive positions of the various parts, But in such skeletons much 
that is important to know is inacessible to examination. One 
bone more or less overlies and hides another, and the articular 
ends, or those parts that come in contact with each other at the 
joints, are entirely concealed. Although general comparisons of 
form and proportion can be made with other skeletons, de- 
tailed comparisons of bone with bone are impossible. This 
eppiiee more especially to skeletons articulated upon the plan 

most universally adopted until the last few years, in w 
all the parts are immovably fixed to each other, It is to a 
large extent obviated by the. method I shall refer to ier A 
but still, for the complete study of osteology, it is very desirable 
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indeed eagential, to have at hand sepaiate parts of skeletons, of 
individual bones, which may be kept in boxés, drawers, cases, dr 
in any way found to be most convenient. Entire skeletons with 
the bones’ s¢pareted oteupy very little space in boxes, and the 
t' charscteristi¢ parts tay be selected and mounted itt the 
way I shall presently indicite, | 
Everyone in charge of a hivlogical museum, however small, 


should be faniiliar with the mode of preparing skeletons. I 
only indicate the outlines of the process, for in this, as in every 


other part of the work of making anatomical preparations, a few 
practical lessons front e person already an adept, and a little 
experience and observation will do more than any description. 
hen the principies are known, the details can be carried 
out with such modifications and improvements for each indh- 
vidual case, as the skill and ingenuity of the operator can suggest, 
With regard to museum specimens generally, the question is fre- 
‘quently asked how such or such a preparation is made, aad an 
answer is expected ina few words, which will enable the questioner 
to do the sane himself. This is much as if a novice who liad 
fever handled a brush were to ask an artist how he had painted 
his picture and expect that a few simple directions would put hin 
on a level with the master. Preparation-making is an art which 
‘can only be acquired by labour and perseverance, snperadded to 
dag natural qualifications not possessed in an equal degree 
ry all. 

To return to the bones, as in many respects the simplest kind 
of preparations. There is a popular notion that skeletons are made 
by putting animals into ant-hilis, So] have been told over and 
over again ever since Iwasa child. I must, however, say that 1 
hayenever actually seen, or even heard of askeleton really made in 
this way, though ants, doubtless, especially ia hut countries, will 
make short work of the flesh of an animal’s body, leaving at 
least all the larger bones untouched. But we must adopt sume 
safer and more universally applicable meth: d of procecding, 
Another common idea is that some “chemical” sub:tance is 

. fh them in fur dissolving the soft parts, and Iam 
often asked ‘* What acid do you use for this purpose ?”” when a 
little reflection would have shown that the bones would be the 
first parts to disappear under the influence of such a menstruum. 
~"y—-water-—pure water, is the only thing required in preparing 
nes and skeletons in the great majority of cases, and in the 
proper use of the water the art of “ macerating,” as it is called, 
chiefly corisists. 
| ‘This process is nothing more or less than placing bones in water 
and leaving them undisturbed until putrefaction of all the flesh 
and blood remaining on and around them and within the hollows 
aud small cavities of their interior, takes place, and these soft 
a entirely lose their farm and structure and become converted 
into liquids and gases mirigled with the water or escaped from 
its surface ; so that when the bones are removed and well 
washed, nothing remains but the comparatively indestructible 
true osseous tissue, which, when dried, is hard, clean, and with- 
out smell 

Maceration coisists, then, essentially in the destruction of the 
soft tissues by putrefaction, and certain circumstances are essential 
or favorarable to the success of the process, In the first place, 
the water should not be too abundant in proportion to the 
athount of artimal matter to be destroyed. Then it should never 
be changed or disturbed util the process is completed. The 
surface should be exposed to the air, and the loss from evapora- 
tion supplied from time to time. The température should be 
uniform and elevated. Cold checks the process; freezing 
arrests it altogether. 1f the heat is too great the bones are often 

reasy and discoloured, as when they are prepared by boiling. 
te is to the fact thatthe process varies in rapidity according to so 
many circumstances that the chief practical difficulty, which is to 
know when it is completed, is due. ‘If the bones are taken out 
tos soon, unless they are returned immediately to ,the same 
water, a check takes place in their préparation. To estimate 
tHe. necessary time is a matter acquired only by practice and 
“  "“Jedge of the surrounding circumstances. Much will de- 
mpor fie size of the bones, small boned miacerating much 
_.... fapidly than large ones; also upon their condition, if 
fresh, they thacerate far more quickly than if they have been 
étiously dtied (as is the case with skeletons serit from abroad 
th state), ot if they have been kept in spirit of any other 
EK TUG UST WW og ros é 
When the bone are to be retnoved, the water must, be carer 
y\pouted of taotigh a heir seivé, and all the solid: matter 
which temati et the botton of the jai must be cifrefully sddechad 
“from any of the smaller bones which might otherwise be Jost, 
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ita re then removed, to clean ‘water, frequently changed for 
several days, well washed with a brish if necessary, and Aried; 
if posible, inthe sun, ae a es 

The process of maceration i necessarily attended: with diss 
agreéable smells. As long as it continues’ the mirface of the 
water slowly emits gases; but the worst is when the water is: 
stitred up by pouring it off to remove the bones.” Henee it 
should be carried on in the open air, or what is far better; ia a 
building isolated for the Un aad and in which the temperature 
may be kept uniform. When maceration has to be conducted 
among dwellings, it is necessary to be very careful not to disturb | 
the vessels, and to put some disinfectant, as chloride of lime, 
into them the day before the conteuts are taken out. This will 
obviate most of the usual disagrcealic effects, and if not used in 
too great @ quantity, will not catse any material damage to the » 
bones. But chloride of lime, when used too freely, is a dangerous 
agent ; it destroys the gelatinous portion of the osseous tissue 
(which of course is not removed in maceration) and leaves the 
bones white, chalky, and friable. After proper maceration to 
chemical bleaching is required, Exposure to sunlight or alter- 
nate sun and rain for some months is generally pood, especially 
for large solid bones, though this may be carried too far, as the 
intensely white, cracked, porous and frayile condition of osseous 
frayments which have been lying Jong on maors or hillesides, 
shows, Bones are not naturally of a pure while colour, but 
have a delicate yellowish or creamy tint like that of ivory. 

Several substitutes for the process of maceration tn water are 
occasionally adepted under special circumstances. 

1. Boiling, This process has the advantage of rapldity, but 
is seldom resorted to except when absolutely necessary (as in the 
case of the celebrated skeleton of the “Irish giant” in the Tlun- 
terian Museuns), as the faity inatter im the medullary cavity is 
melted and pervades the whole osscous tissue, aud gene ~ 
leaves the bones discoloured and preasy, as nity be seen ia | 
of those that have bess couked for the table, 

2. Burying in the yround may be resorted to when there are 
no conveniences for maccratiou, but it is cven a sluwer process, 
The effect upon the bones is the same, but they are nearly always 
stained brown by the colouring matter in the soil, and the small 
ones are apt to get lost. 

3. it has lately occurred to me, following out a sugestion of 
Mr, Seymour Haden’sin his excellent letters, entitled © Ear to 
Earth,” relating to the best mode of disposing of the dead, to 
clean bones by burying them in a basket of charcoal, and though 
the experiments are not quite complete, they promise excelleat 
results, especially as all the disagreeable odour of maceratiun is 
entirely obviated, and the process may even be carried on in 
inhabiled rooms without any inconvenience. 
(70 be continued.) 


OUR ASTRONGANUCAL COLUMN 

A Naw Srar in Cyonus.—-On November 24, at 5h. qim, 
rM., the director of the Observatory at Athens, Prof, Schmidt, 
remarked a star of the third magnitude not far from p» Cypni, 
which was not visible on November 20, the last clear evening 
previous. Its position froma observations with the refractor was. . 
found to be in R.A, 2th, 36m. 50°53, N.P.D. 47" 40° 34” for 
the beginning of the present year. At midnight its ight was 
more intense than that of 7 Peyasi, which is rated a third mag- 
nitude by Argelander, and very yéllow. : 

Direct intimation of this discovery was given by Prot. Schmidt 
to M. Leverrier, and the Paris Audletin Sirlernational of De- 
cember 6 contains the few particulars concerning this star which — 
the generally unfavourable weather up to that date had permitted - 
to be put upon record. M. Paul Henry estimated it of ‘the fifth . 
magnitude, so that as in the cases of the similar suddenly-visible 
stars of 1848 and 1866, it would appear to have remained but 5 
very short time at a maximum. He considered the colour “ greens | 
ish, almost blue” by comparison with Lalande 42,304, not far 
distant. M. Cornu examined it on December 2 with a spec: 
troscope applied to the great equatorial, though only during : 
a short break; the spectrum was chiefly formed of. bright - 

and consequently proceeded prohably froma vapour.or 
noe degoent- gas. On the same evening, but uniler conditions” 
equally unfavourable, M, Catin made similar observations with | 
a spectroscope on the g-inch Foucault equatorial, and with the i‘ 
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sathe result, On December 5 M. Cornu succeeded in making 
several measures, though still much interrupted by clouds; the 
Bulldin states :—‘ Tl a constaté la presence des trois lignes de 
Vhydrogéne, C, F et A = 434 (échelle des longueurs donde) ; 
la raie D, du sodium, Ja raie b du magnésium et deux autres 
A= 535 etA == 503, La premitre parait coincider avec la raie 
1474 (échelle de Kirchhoff) ou A = 532 observee pendant, les 
éclipses dans la couronne solaire ; ce qui ferait peut-ctre penser 
qne la raie notée comme correspondant an sodium pourrait ¢tre 
celle de Y’élément solaire appelé helium.” ; 

There is a slight confusion about the declination of this star, 
which, according to the lithographed Judletin, M. Paul Henry 
made three minutes leas than Prof. Schmidt, while the declina- 
tion, as reduced by the latter to 1855°0, differs more than a 
minute from his declination for 1876-0, correctly carried back. 

The nearest catalogue star is one 9'2m.= + 42°, No. 4,184, 
in the sixth volume of the Konn Observations, 4a = -- 24°63., 
As — + 4’ 3”, according to Prof. Schmidt’s place. We find no 
star in the position of the new one, in the Durchmusterung, nor 
in Lalande, d’Agelet, Bode, Bessel, &c., nor Ifarding’s Atlas. 

The remarkable star of 1866 (T Coron:e Borealis) descended to 
the limit of unaided vision in ten days from its discovery by Mr. 
J. Birmingham, of Millbrook, Tuam, on the night of May 12, 
when it appears to have become suddenly visible as a star of the 
second magnitude : it is now a little over the eleventh magnitude 
in Bessel’s scale extended. 

The similar object of 1848, detected by Mr. Ilind on the 
morning of April 28, then of the sixth magnitude, and certainly 
lesa than the ninth on April 4 and 5, attained its maximum about 
May 7, and at that time was a little brighter than 20 Ophiuchi, 
rated a fifth magnitude by Argelander. The maximum brilliancy 
assigned to this star in Schonfeld’s last catalogue is one magai- 
tude too low. It continued visible without the telescope to the 
end of May. Last summer it was not over the thirteenth magni- 
tude. 

[By observations at Mr. Bishop’s observatory, Twickenham, 
on the 12th inst., the position of the new star for 1876-0 is 
in RA. 2th. 36m. 50°35s. N.P.D. 47° 43' 4"; Prof. Schmidt’s 
declination is in error. The star was of the seventh magnitude 
and colourless ; the sky, however, very indifferent. ] 

THE Oppostrion OF MARS, 1877.—In addition to the stars 
observed by Bessel, which are mapped on the Astronomer- 
Royal’s Chart in the Afonthly Notices of the Royal Astronomical 
Society, the follov i-g lie near the path of the planet at this 
opposition :— 

1, An uncatalogued star of the ninth inagnitude, the place of 
which for 1877 0isin R.A, 23h. 19m. 55°38., N.P.D. 101° 21’ 49"; 
the planet in conjunction with this star, August 25°292, G.M.T, 
5’ 14" north. 

2, Lalande, 45504 — 73 mag. ; mean place, 1877°0, in R.A. 
23h. 8m. 56-1s,, N.P.D. 102° 14’ 0”; the planet in conjunction 
with this star, September 5-224, 3’ 10” north. 

On September 6'415 Mars will be in conjunction with, and 
® 15", north of a tenth magnitude, the mean place of which is 
mo RA. 23h. ym. 46-48. N.P.D, 102° 18" 6”, 

, There.is every reason to expect that this favourable opposition 
pf Mars will be very completely observed with the view to 


enother determination of the solar parallax. 
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‘ NOTES 

‘i For the erection of a monument to Linnzxus 36,000 crowns 
Rave’ been received. The monument will be erected in Stock- 
holm, and will be unveiled on January 10, 1878, the hundredth 
SOniveryary ofthe death of the great natuiiilist. 

4 THE inauguration of the Liebig monument in the new prome- 
Made at Darmstadt, will shortly take place. Pupils, friends, 
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and admirets of Liebig are invited to be 
occasion. | eS 

M. be Lusseps presented to the Academy of: Sciences at its 
last sitting, the final report of Capt. Roudaire, who has retumed 
from Tunis after having completed his survey of the Algero- 
Tunisian depression. The project is now quite complete avd 
ready for execution. All the trigonometrical measurements have 
been taken, and the preliminary steps for making an inland sea 
have been considered. A commission, of which M. de Leaseps 
is a member, and will most probably be the referee, was ap- 
pointed by the President, Admiral Paris. The opposition 
offered by some influential members of the Academy is now con- 
sidered as being quite at an end. 


From the Zour du Monde we learn that an American company 
proposes to introduce fur seals from Alaska into Lake Superior, 
The temperature of the lake is considered to be sufficiently cold 
for the purpose, and the company bopes to obtain from Congress 
and the Canadian Parliament an Act protecting the creatures 
from slaughter for twenty years, after which time it is supposed 
that they will be sufficiently acclimatised and numerous to form 
subjects of sport. 


NEws has been received from Gen, Nansauty, the adventurous 
observer who has located himself near the top of the Pic du Midi 
for the purpose of taking meteorological observations during the 
winter. He and his companions have been made comfortable 
and secure, the only thing wanting being a telegraph to connect 
the Pic du Midi with Toulouse as Puy-de-Déme has been with 
Clermont. This will very likely be the work of next year. Up 
to the end of last week the weather was very mild and almost no 
snow had been observed. 


At the Arctic meeting of the Geographical Society on Tuesday 
night, honoured by the presence of the Prince of Wales, Sir 
George Nares and the other officers of the Expedition met with a 
deservedly enthusiastic reception. Addresses were given by Sir 
George Nares and Captains Stephenson and Markham, in which 
details were given of the work of the Expedition. Sir G. Nares gave 
a clear account of the currents of the Atlantic and Pacific in their 
bearing on the condition of the ice in the Arctic regions, We may. 
now consider the Polar basin, he stated, as a locked-up bay con- 
tinuing out of the narrowed North Atlantic Channel, with a warm 
stream of water constantly pouring into it between Spitzbergen 
and Norway, and a cold icy one as constantly running out between 
Spitzbergen and Greenland, and also through the very narrow straits 
between Greenland and America ; the first conveying an enormous 
source of heat towards the north, the latter causing the intense cold 
of Canada and that on the east coast of Greenland and North 
America, In the Polar Sea, near the inflow of the warm water, 
we should naturally expect to meet the lightest ice and an early 
Season ; near the outlets the heaviest ice. And such is found to 
be the case. Heavy ice has been traced all the way from 
Behring Straits eastward to Bank's Land, and from there, west 
of Prince Patrick Island, to Ireland’s Eye, from which point it 
is lost ; for the sledging parties under Admirals Richards and 
Osborn, journeying along the north shores of the Parry 
{slands, found light ice, It is therefore concluded with cer- 
tainty that some protecting land exists to the northward. 
From the Aéert’s winter quarters the heavy Polar ice was traced 
by Aldrich for one-third of the distance towards Ireland’s Eye, 
leaving 400 miles still unknown; to the eastward, Beaumont 
proved that it extends for 100 miles, leaving about 500 miles still 
unexplored between his farthest and the farthest of the Green- 
land Arctic Expedition under Koldewey. We have now 
a distinct knowledge of the nature of the ice in the Polar Sea, 
Whether that’ sea extends to the Pole or across the Pole, 
we cannot, according to Sir George Nares, be absolutely 
certain, but by reasoning, we may safely predict that a very 
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braad opening exists north of Cape Columbia, and Sir G.. Nares 


firmly believes that it extends at least ag faras the Pole. During 
winter there appeats..to bea ‘compact mass of ice in the Polar 
~ ” the thinner portions of which are melted by summer heat, 
leaving open lanes or pools of water, giving sufficient scope for the 
brokew-ip permanent ice-mass to drive backwards and forwards 
ace to the wind or current, its main course being towards 
the channels of outlet, by. which a small portion escapes. By 
the end of September the increasing frost cements together 
‘the struggling imasses, and young ice forms on the open spaces 

to about seven feet thick. Thus the pack covering the Polar 
Sea i is a collection of separate pieces of ice, movable among each 
- other during the summer like the pebbles and boulders in a river 
bed, each piece grinding against its neighbour as the whole body 
jostlés its way along, slowly pressing forwards towards the out- 
“Jet between Spitzbergen and Greenland. Sir George Nares 
showed that by calculation an extremely small proportion of the 
Polat ité can escape by the various channels, and that much of 
what rethains thay easily be at least 100 years old. Many other 
valuable observatioris were made on Polar questions by Sir 
George, and Captains Stephenson and Markham read interesting 
papers on ‘* Arctic Winter Experiences” and ‘Sledge Tra- 
velling.” 


Dk. PETERMANN has sent 18 a long letter on the English Arctic 
Expedition, which he has addressed to the President of the Geo- 
graphical Society. Dr. Petermann says he has made himself 
aciwainted with the history of every Arctic and Antarctic expe- 

« dition that bas ever been undertaken, and it appears to him 
“there never was a more able and heroic expedition than that of 
Capt. Nares. Capt. Nares’s expedition may be said to have 
“2-7 *-4) ag it were, a great portion, say one-third, of the Arctic 

From Smith Sound to Behring Strait, the 
of the Palwocrystic Sea, our knowledge is entirely due to British 
enterprise and perseverance.” Petermann thinks Sir George 
Nares has exploded the fallacy of the continuous navigability of 
the Smith Sound route, and that it required the greatest moral 
courage to return with results diametrically opposed to what waa 
expected. He thinks that had he been able to stay another 
winter and gone round to East Greenland, he would also 
have ‘“‘finished” the Pole. Petermann thinks it has been 

a. triumph. of seamanship that the commander has been 
able to bring back the two ships safe and sound, and 
that if our ‘‘enlightened and liberal Government remains true to 
the English way of doing things, in a complete way, and not 
hy -half-measures, it is to be hoped that these vessels will once 
more be sent out by a.more promising route.” He then refers to 
the six routes to the pole, advocating the Novaya Zemlya and 
the East Greenland routes. He believes there is a great open 
sea ali along Northern Siberia, and states that Prof, Nor- 
denskjild intends in 1878 to sail right across.from Norway to 
Behring Strait, Petermann believes that. a high latitude could 
easily be obtained along the west coast of Franz-Josef Land, and 
maintains that no Bforer attempt has been made since Parry's 
journey in 1827 to.push north beyond Spitzbergen. . Bat of all 
the routes that by Hast Greenland isthe one which he advacates 
mast strongly. He maintains that throughout the sunimer the 
East. Greenland coast is almost free of.ice, and even in winter 
there is, a strong outward drift, He firmly believes that an ex- 
goreeerey like that which has just, returned, would. have no. iff. 
“qidty in sailing direct north, crossing the pole, and coming out at ! 


ee 





j 


| 


These views ace based on the observations, of | 
rcaptain, David Gray, and on the known drift of the | in’his fourth annual report, jase issued, 


The well-established current by the Smith 
route: brings dewn much: ice, but much more of the 


ice xowet escape by: the wide, opening between East Greenland six. 


and Spitebergan. The ‘loo-drift must leave an open space 
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region will be found an open sea... Peterman ii + nonsieisad that 
Sir G. Nares, with the Alert and Discovery, could steam right 





‘to the pole by this route, probably in oné season, He thinks it 


possible, moreover, that Kast Greenland and Franz-Josef’ Land 
may approach each other towards the pole, and still maintains 
the prolongation of Greenland across to Behring Strait, in, how- 
ever, it appears to us, a somewhat modified and lesa objection: 
able form, He considers the central region to he divided ‘into 
two nearly equal areas of land or islands, the one extending from 
the shore of Enat Greenland in about 20° W. long. over Bafiin’s 
Bay, Parry Island, and Point Burrow, Behring Strait, and Cape 
Yakan, in about 176° E. long. ; the other half thence all along 
the Sibérian Coast, over Franz- -Josef Land, Spitzbergen, to East 
Greenland. These two regiona are in all respects distinct.’ In the 
two former, or western, the land prevails, in the latter, sea, “It 
is not at all unlikely,” Petermann states, “that Eskimos will yet 
be found right under the North Pole.” A Swedish and a Dutch 
expedition have, he assures us, been decided on. He has. no 
hope of anything being done, meantime, to carry out Wey- 
precht’s scheme, ‘The mass of data collected by various expedi- 
tions has not yet been half worked out. He still maintains ; *‘It 
might be done, and England ought to do it.”” We have en- 
deavoured to give the drift of Dr, Petermann’s letter, without 
comment, 


Ds. PeETERMANN has sent us Nos. 123-5, of his valuable 
siries of papers, ‘'Geographie und Erforschung der Polar 
Regionen.” In these he discusses the results of Nordenskjild’s 
recent expedition, of the Siberian expedition of Finsch, Brehm, 
and Ziel, and those of the English expedition. As prefatory to 
an abstract of Nares’s report, he describes and discusses some of 
the observations of previous expeditions, all tending to show the 
impracticability of the Smith Sound route, and the probability 
of an open Polar Sea, The papers are accompanied by three 
maps illustrating the observations and theories referred to, and 
whatever may be thought of the latter, are a valuable contribu- 
tion to the polar question. 


M. W, pz FoNVIELLE writes to us protesting against any 
scheme of Arctic exploration by means of balloons in the pre 
sent state of the aeronautical art. No such scheme is practicable 
without some certain means of directing a balloon and insuring 
its progress in any direction independently of air-currents ; and 
as no method of steering and propulsion has yet béen invented 
that merits consideration, discussion of the subject on existing 
bases is totally unscientific, 


Tue German Arctic Exploration Society has received a tele. 
gram from the Ob Expedition dated Jenisseisk, the 5th instant, 
announcing that Captain Wiggins has found a good harbour itt 
the Podarala Bay, where he remained several weeks ; he also 
discovered a large island north of the mouth of the Ob, and a 
new land route to the Jenissei. He found the water way up the 
Jenissei to Nurjaha good. 


ABOUT two years ago the Kegistrar-General discontinued the 
practice of sending, free of charge, to the London Medi¢al 
Officers of Health, copies of tbe returns of deaths made by the 
local registrars. Among the three vestries that sill protest 
against this change for what is public property, is that of St. 
George's, Hanover Square. Fur the. Jast two ‘years, therefore, 
the Medical Officer of Health for St. George’s, Dr. Corfield, 
been witholt thee returns for his district, ae Sa rae ci 


thi year, according” to the Pelgemiy eee s returns, ..oMt) 

ninety-three deaths from 

to the sanitary inspector... “We 
states, “ of 


behind, 
_ and there is therefore gourl reason to believe that in the Pdlar seven deaths occurred, or what precautions 
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he,apread of the diseases by means of infented bedding, clothing, 
ve, ‘This shows, I think, quite clearly, that it is necessary that 
in some way or another I should be supplied with the mortality 
seturns, and-especially with details of the deaths from infectious 
liseases, As regards the cases which do not prove fatal, there 
4 at present no official way of obtaining information about them.” 
Dr, CorBeld has stated so clearly the ill effects of the present 
ittangeient as to show that there is evidently orgent need for an 
Iteration, 


Ar the Hamburg meeting of the German Naturalists, Prot. 
Virchow gave an address on the present position or anthropology. 
(n introducing his subject he pointed out that anthropology, 
though one of the youngest of the sciences, already occupies as 
idvanced 3 position as many of the older branches of study ; and 
so that the races possessed of least ability are also those lowest in 
he scale of culture. To judge of the capacity for culture from the 
signa of it which exist is only admissible in the case of people who 
wre surrounded by great intellectual activity, but not in the case of 
ntirely isolated people. Thus the Australian Papuas by no 
means stand so low as has hitherto been believed. On this fact 
Virchow founds. an inrportant doctrine, which opposes the idea 
hat such people must necessarily fade away when they come into 
contact with civilisation, Virchow thinks that the extinction of 
such races is rather to be ascribed to the barbarousness of Iuro- 
yeangs and to the incapacity of the latter to educate the former. 
There is yet no evidence that uncivilised races must become 
axtinct, which indeed is contradicted by the history of Euro- 
peans themselves. If the civilised people of the present day 
ve considered as the product of a higher development, we 
cannot regard the possibility of such a development as a cause 
of the extinction of such people as are now on the same plat- 
‘orm of culture which we ourselves once occupied. In relation to 
+his Virchow spoke of the vatue of a systematic observation, of 
collections of skuils weapons, clothing, also of evidences of intel- 
ectual activity, religious ideas, language, &c., and urged the 
mportant services that might be rendered in this respect by 
captains both in the navy and in the merchant service. No time 
8 to be lost; every day is of value, since many of the lower 
races arc rapidly becoming extinct. Virchow showed the utility 
of such observations by reference to the German peoples, of 
whose anthropology we as yet know almost nothing. Odsteo- 
logical remains, to be of any scientific value, should be seen in 
the place where they are found. Virchow spoke of the value 
the statistics recently taken as to the colour of the hair, eyes, 
and skin of German children, to which we have already referred. 
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. THE Siberian explorers, Brehm and Finsch, have arrived at 
St. Petersburg, after a most successful journey. 


THE following extracts of a letter from Dr, Miklucho 
Maclay, dated July 3, Maclay Coast (New Guinen), appear in 
the Golas, November 28:—'I landed on June 28; the 
uttives received me in a very friendly way, and were not at all 
ustonished to see me amongst them again ; they said they had 
becn long awaiting my arrival, as I had said when leaving 
‘hem I: would soon return. Since the departure of the Jsmrud 
n December, 1872, no ship had visited the shore. Three or 
our months after that time there was an earthquake on the 
sland, which destroyed many villages in the highlands. Talking 
vith my old acquaintances, I was astonished to hear how many 
Sussian, words they had retained since my first stay; they pro- 
lounce the words perfectly, and have introduced them in com- 
hon Use.” Hundreds of natives from the neighbouring settle. 
hetits helped: in byllding mé a ‘iouse. I have brought for the - 
‘Apuas variots seeds of useful plants and of fruit-trees, and I 
rape they will grow as well as the Indian orn 1 left here in 
‘87. "T expast soon to make some excursions in the highlands,” 
he Captain of ‘he Su Hird, who tratsmitted this letter, adds. 
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| that Dr. Maclay was perfectly wéll on board the ship during the 


cruise and on his landing. 


THe Omsk correspondent of the Irkutsk newspaper Sieria, — 
writes under date September 27, that M. Potanin’s expedition 
in Mongolia (NATURE, vol. xiv., p. 534) has been stopped. by 
the Chinese authorities at Toolty, a short way beyond the 
Chinese frontier. Arriving at Toolty, the members of the ex- | 
pedition expressed their wish to make a visit to the Governor of 
the place. Being told that he resided in a convent some miles 
from the town, they proceeded thither, but on their arrival they 
were informed that the Governor was not at home, and that the 
visit must be made next morning. On going next morning to the 
convent they were met at the doors by a hostile crowd, which 
soon began to throw stones at them, seriously injuring two per- 
sons, ‘The authorities then appeared and took the members oi 
the expedition into custody, but released them next day, an- 
nouncing that they could not answer for their safety if they 
insisted on proceeding further. 


SOME very important geological discoveries have been made 
by Prof. Hartt and his assistants in Brazil, Working over again 
the region explored by Prof. Theodore B. Comstock in 187a, 
and by Messrs. Hartt and Derby in 1871, they have extended 
the Devonian down 1,000 feet below the beds discovered by 
Messrs. Smith and Comstock. The lower beds are Oriskany, 
with the characteristic North American fossils, as well as some 
others (seventy-five species in all) which have undoubted 
Devonian affinities. Carboniferous beds were also discovered to 
the northward, making a complete section from the base of the 
Devonian to recent beds in the lower Amazonian Valley. 


PRor. TYNDALL has accepted the office, of President of the 
Midland Institute for 1877. 


THE professors of the new School of Anthropology established 
in Paris under the patronage of the Faculty of Medicine and the 
Municipal Council, intend to organise excursions. The first 
of these was made last Sunday to the St. Germains Museum of 
National Antiquities, of which M. Mortillet is the sub-director. 
He explained to a large number of visitors the arrangemént of 
the collections and the scientific value attached to the several 
curiosities which are exhibited. 


M. LEVERRIER has organised meteorological warnings for St. 
Cloud, Clichy, Boulogne, and Levallais Perret, and will gra- 
dually extend them to the suburban districts. He will give a 
lecture at Boulogne to the several delegates of Communes for the 
purpose of teaching them the use of the meteorological maps 
published dailygby the Observatory. 


ON the 16th of next month, at the scientific meeting of the 
Zoological Society, we are informed that Captain Feilden, Natu- 
ralist to the Arctic Expedition, will exhibit the birds obtained by 
him in the regions he has so recently traversed. 


AT the last meeting of the French Geographical Society, it 
was intimated that M. Jules Trebeau had been sent to explore 
French Guiana, which although a part of the territory of a 
civilised nation is almost untrodden by explorers. M. Trebeau 
will proceed. by the river Maroni, up to its source, with a party 
of three French and ten negroes, and will return by the Oyapok 
or Amazon, according to circumstances. : 


“‘NipHON and its Antiqnities ” is the title of a pamphlet by 
Mr, W. C. Borlase, in which trom personal investigation during 
a stay of some weeks in Japan,’and the study of the best works. 
on the subject, the author, gives an interesting summary ot what | 


¥ 


ig known of the ethnology, mythology, and religions of the. 
Japanese. The 


anes? painphilet is published by Brendon atid Son, 
Plymouth, os ) 8 es 
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_ IN a paper in the Cleveland (U.S.) Herald, November 14, 
entitled ‘Archzological Frauds,” Col. Whittlesey examines 
‘aome of the recent so-called prehistoric finds in some parts of the 
United States, and comes to the conclusion that most of them 
are extremely suspicious ; among these is the well-known Grave 
Creek inscription. 


THE New Vork Aquarium, some account of which we gave 
recently, is publishing a fortnightly journal. Of course it is essen- 
tially popular, but, while keeping an eye to the success of the 
aquarium, it gives considerable information concerning its in- 
habitants. 


WE have received from New South Wales several papers 
which show that there is a creditable amount of activity in con- 
nection with science in that colony. We recently published a 
. brief account of two meetings of the Royal Society of the 
catony, and from the rules, list of members, and other docu- 
ments in connection with that body, which have been sent us, we 
have hopes that it will become an important centre of scientific 
influence and culture. We believe that the recent development 
of the Society is greatly due to the energy of the hon, secretary, 
Prof. Liversidge. “New South Wales; its Progress and 
Resources,” is the title of a paper prepared by the authority of 
the Commissioners for the Philadelphia Exhibition, and giving, 
in brief space, an interesting account of the rapid progress of 
the colony. Along with this is a mineral map of New South 
Wales, showing the localities of the principal minerals, the back 
being utilised for the tabulation of some important statistics. 
As text to this map is a long and valuable paper by Prof. 
Liversidge giving a complete account of the minerals of the 
colony. Finally, we have by the same genueman, a “ Report 


of ae Sugar-Cane Disease in the May River District, Queens- 
an 


WE noticed some time ago the opening of Mr. Rooke Pen- 
nington’s local museum at Castleton, in Derbyshire. We are 
informed that the result has been a great fimpetus to scientific 
study in that and the neighbouring Peak villages, and that a 
course of lectures has been arranged in connection with the 
museum. The first lecture will be delivered by Mr. Ralph 
Betley, F.G.S., who will take as a subject “ Water.” Mr. C. E. 
De Rance will give the second. 


A VERY valuable and interesting collection of silver ores from 
Chili and Bolivia was sold by auction the other day by Myr. 
Stevens at his sale rooms in King Street, Covent Garden. Some 
of the specimens realised very high prices, one piece of red silver 
about the size of an orange being bought by Mr. H. Ludlam for 
2oo/,, another about a quarter the size, with very perfect crystals, 
‘was secured by Mr. Bryce M. Wright, the mineralogist, for 100 
guincas, and the remainder, comprising about 100 small speci- 
mens, were sold at proportionate prices ; we believe Mr. Wright 
bought nearly a third of the collection, which was probably one 
of the finest ever brought to England. : 


. Tris year Dr, H@tmann Miller was accompanied to the Alps by 
one of his pupils, Ed. Gaffron, who collected, prepared, and care- 
fully mounted fine specimens of all those Alpine flowers which Dr. 
Miiller has observed and described, or will describe, in NATURE, 
-im his articles on the Fertilisation of Flowers by Insects. Twenty 
complete collections have been made, and the young collector is 
‘auxious to sell them in order to raise fands to accompany Dr. 
Miiller next summer. No doubt a number of our readers will 
. desire to possess such a collection, which may be obtained by 


writing to.Eduard Gaffron, Realschule, Lippstadt. The price, 


we helieve, of « single collection is fifteen shillings. 

“Ture additions to the Zoological Society's Gardens during the 
past week inclide a Patas Monkey (Cercopithecus ruber) feom 
West Africa; presented by Mr, J. W. Feather ; an Austeslian 
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‘Crane (Grus australasiana) from Australia, presented by Mi. 
H, Roberts ; two Crested Guinea Fowls (Aemida cristata) from 
‘West Africa, presented by Mr, Daniel R. Ratcliff’; two King 
Parrakeets (Aprosmictus scapulatus) trom New South Wales, 
presented by Miss E. Rigby; a Shert-eared Owl (Otus dracdy- 
ots), European, presented by Mr, W. R.Stanley; a Snowy 
Owl (Myetea nivea), European, presented by Mr. John Kendall ; 
a Brown Capuchin (Cebus fatuellus) from South-east, Brasil ;'a 
Kinkajou (Cercolepies caudivolumlus) from South America, a 
Royal Python (Python regius), 2 West African Python (Python 
seb) from West Africa, deposited. ~ > a 








SOCIETIES AND ACADEMIES 
LONDON 


Linnean Society, December 7.—Mr. G. Bentham, vice- 
president, in the chair.—Mr. Francis Day read Part I. of the 
‘* Geographical Distribution of the Fresh-water Fishes of India.” 
This contribution aims towards solving the vexed question ot 
whether the fauna of Hindostan is mostly African or Malayan, 
The author first separates the true fresh-water species from those 
which enter rivers from the sea for breeding or predacious 
purposes, Out of nine families of Spiny-rayed dh {(Acan- 
thopteryyians), only two are likewise found in the African 
region, but one of these is in Madagascar, which is doubtfully 
African ; the other is also found in the Malay Archipelago, 
which possesses representatives of eivht out of nine familtes. 
Each of the forty-five known species is then followed out, and 
the author considers that the Indian and Malayan fauna (of the 
group in question) are essentially identival, whereas the species 
are scarcely represented in Africa, The fresh-water fishes of 
Ceylon, the Andamans and Nicobars, he believes, are also strictly 
Indian, whilst as these fishes cannot be spread except by line ot 
fresh-water communication, it thus appears highly probable that 
these islands were at one period connected to the continent of 
India, Moreover, certain forms exist in Malabar which are 
absent from the rest of India, but reappear in the regions of 
Chittagong ur Siam.—Mr, J. G. Baker gave the substance of an 
exhaustive memoir on a general systematic arrangement of the 
lridacea: (the Iris family), Nearly all the Tridaceze inhabit 
temperate regions, and may be grown successfully in the open 
air in this country. Some are among our most familiar garden 
genera—for instance, the Crocus, the Iris, and the Gladiolius. 
Altogether about 700 species and sixty-five genera are now 
recognised. In his present classification the structure of the 
perianth mainly guides the author to adopt three primary divi- 
sions—(1) Ixiexw, (2) Jridew, and (3) Gladiolew, the above 
common garden plants serving respectively as typical examples 
of these groups. The three divisions in question are again sub- 
divided into—(a} Those having dulbs with free stamens ; (6) Those 
having dubs with monaddphous stamens, (c) Those wantin 
bulbs, but with free stamens : (d¢) Those also devoid of bulbs wit 
monadelphous stamens. As regards distribution, 312 penera are 
found at the Cape ; in Europe and North Africa, 94; ‘Temperate 
Asia, 89 ; Tropical America, 82; ‘Tropical Africa, 56; South 
America, 34; Australia, 31; and Polynesia, 1.-The Rev. 

A. Leighton communicated a description of eleven new British 
Lichens, seven of these belonging to the a Lecidet, one to 
Odontotrema, and three to Verrucaria,—The Chairman passed 
some remarks on a folio treatise concerning the structure and 
culture of the quinine-bearing trees (Cimchona) in our East 
Indian Plantations, by I. E. Howard, F.R.S,—Mr. T. Christy: 
exhibited specimens of the so-called Black Coral Siler td 
from the Philippines, referring to its commercial valu¢e,-~Thirteen 
gentlemen were elected Fellows of the Society, 


Zoological Society, December 5.—Dr. EK. Hamilton, vice 
president, in the chair.—A letter was read from Connt, T. Salva-, 
dori, announcing that anew species of Paradise-bird, of thelgenus 
Aeetes had been discovered near the most inland point of, 
Geelvink Bay, New Guinea.—A communication was read from 
Mr, Andrew Anderson, containing some corrections of and aidi+ 
tions td ptevious papers on the Raptosial Bieds of. North. 
Weatern, adie. — r. Francis Day read a paper on the fishes: 
collected. by the Yarkand Mission, in 1873, to which. the. late 
Dr. Stolicaka was attached as naturalist, The pape an 
outline sketch of the fresh-water fishes of Hindustan, Afghan 
ixtan, Western Turkestan, Yarkand, Tibet, and Cashmere. The 
author shownd that the principal fhes of Yerkand belong to. 
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local ‘of carps, termed “ Hill Barbels, or Schisothoracina,” 
by MeClalland : tl - 


i +s almost restricted to cold an 
that this group ae os portion os 
Western Turkestan, Afghanistan, and along’ the western siopes 
of the Himalayas i China ; and that these forms are entirely 

the plains to the south of the Hima- 

s—A communication was from Mr. Martin Jacoby 
iving the descriptions of new genera and species of I Appin ous 
leoptera.—-A communication was read from Dr. A. Giinther, 


land : 


| ¥.R.5S., containing the description of a new species of lizard from 
Asin 


Minor, which he proposed to name Zootoca danfordi after 
Mr. C, G. Danford, its valscovenstt. — Dr. Gtinther communicated 
Ferguson, of Colombo, containing the 
iy Se of a new spécies of snake of the genus sfidura 


from Ceylon, for which the name of 4. guenthert was proposed, 
| Geological Society, November 22.—Prof. P. Martin Dun- 


‘can, F.R.S., president, in the chair.—The following communi- 


cations were read +—On the pre-Cambrian (or Dimetian) rocks 
of St. David’s, by Henry Hicks, F.G.S. Referring to the ridge 
of pre-Cambrian rocks, which he described in a former paper as 
running down the St. David’s promontory, and as previously 
supposed to consist of intrusive syenite and felstone, the author 
stated that he had now found it to be composed exclusively of 
altered sedimentary rocks of earlier date than the Cambrian 
deposits, the conglomerates at the base of which are chiefly made 
up of pebbles derived from these rocks, Recent investigations 
had-led him to the conclusion that the main ridge was composed 
of two distinct and decidedly unconformable formations, the 
older of which, composed of quartzites and altered shales and 
limestones, constituting the centre of the ridge, has a north-west 
and south-east strike, and dips at a very high angle; whilst 
the newer series, consisting of altered shales, and having at its 
base a conglomerate composed of pebbles of the older rock, has 
a strike nearly at right angles to that of the latter. For the 
former he proposed the name of Dimetian, and for the latter 
that of Pebidian, The author indicated the points of resem- 
blance between these pre-Cambrian rocks and the Laurentian of 
Canada, the Malvern rocks, and others in Scotland and else- 
where, but thought it safer at present 1o abstain from attempting 
any definite correlation of them. The expusure of the older, or 
Dimetian series, led the author to ascribe to those rocks a thick- 
nesss of at least 15,000 feet; the upper, or Pebidian rocks, 
which 4ank both sides of the old ridge through a great portion of 
its length, are apparently of considerably less thickness, but they 
are in most parts more or less concealed by Cambrian deposits 
overlying them unconformably, Running nearly parallel with 
Ramsey Sound is another large mass of the author’s Pebidian 
rocks, and at the south-western extremity of Ramsay Island they 
compose a bold hill almost 400 feet high, and on the east side of 
this a fault, with a downthrow of at least 14,000 feet, has brought 
the Arenig beds into contact with the pre-Cambrian rocks. —On 
the fossil vertebrates of Spain, by Prof. Salvador Calderon, com- 
rounicated by the President. 

Anthropological Inatitute, November 28.——Col, A. Lane 
Fox, F.R.S., president, in the chair—An Indian hammock from 
the city of Mexico, weapons from Perak and British Guiana and 
» Bosjesman’s skull were exhibited.—The President, by permis: 
sion of Messrs. Boilin and Feuardent, exhibited some terra cotta 
figures from Tanagra, Boeotia, and read some notes thereon, 

iv, Hyde Clarke and others joined in the discussion. —Papers 
on the racemase by A, von Humboldt von Horck, and on the 
ser of British Guiana, by the Rev. D, Harper, were also 


| Ro al Microscopical Saciety, December 6.—-H. C. Sorb 
F, RB. tesident, in the chair, —The President exhibited a fin 
co ancen's microscope, made by permission of the Dutch 
lag tak from the original, exhibited at the South Kensington 
Loan Collection.-A paper by the Rev. W. H. Dallinger was 
vend by the Secretary, on Navicula crassinervis, NV. rhomboides 
and Krustuiia saxonica, as test objects, in which, after referrin 
identity or — to eosin upon aN cer of rept 
Cath ada he expressed his belief that t 
: scion Rio moi a ae 18 at they were 
ae Ok, 'a number af very beautifully executed drawings were 
extiiblied to the meeting, showing the eicrueasaical appearance 
the'diatowis in question under a magnifying power of 800 
28, -— Mr 


‘ Tnatttution of “Civit Engineers, November 


ond Waa on the chalk water aystem, liy Mr, J. Lucas, 
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CAMBRIDGE 


Philosophical Society, November 20.—Mr. O. Fisher’ 
read a communication on the effect of convective. currents 
on the distribution of heat in a bore-hole, This paper was sup- 
plementary to one read by the author on November 29, 1375. 
The temperatures obtained in the boring at Speremberg,; near — 
Berlin, which attained a depth of pela of 4,000 feet, were 


reduced to a mean law by Prof. Mobr, of Bonn, and had been 
already shown by the author to conform closely to those exe 
pressed by a parabolic curve, having its axis horizontal, and its 
vertex at a depth of 5,171 feet expressed by the equation— 


= 3 x! +0°012982 x + 7°1817, 

7 being the temperature expressed in Reaumur’s scale, and x the 

depth. An elaborate account of the observations taken in the 

Speremberg boring has been given by Dunker in a paper en- 

titled ‘‘ Ueber die Benutzung tiefer Bohrlécher zur Ermittelung 

der Temperatur des Erdkérpers, und die desshalb in dem Bohr- 

loche zu Speremberg auf Steinsalz angestellten Beobachtungen.” 

The temperature curve within the earth’s crust being believed to 

be a straight line expressing an increase of 1° Fahr. for 60 feet 

of descent, it was shown that the departure from this law in a 
large bore-hole (in the present case a foot in diameter) might be 

accounted for by vertical currents. At the surface of the water 
its temperature, from radiation and evaporation, will nearly 
coincide with that of the upper bed of rock. As we descend, 

the tendency will be for the currents to warm the water in the 
upper part of the bore-hole above the normal temperature of the 
rock, and to cool it in the lower part below the temperature of 
the rock. ‘At a certain depth the temperatures of the water and 
rock would be the same. By Dunker’s table this appears to 
have occurred at the ae of about 200 feet. A diagram re- 
presenting graphically the effects mentioned will appear, accom. 
panied by the proper explanations, in the forthcoming number 
of the Society’s Proceedings.—-Prof. Hughes then gave a criticism 
of oe evidence for pre-glacial man, which we have already 
noted. 


MANCHESTER 


Literary and Philosophical Society, October 31,.—Rev. 
William Gaskell, M.A., in the chair.—-Kemarks on the general 
affections of the barometer. noticed by Mr. J. A. Broun, by 
Prof. B. Stewart, LL.D., F.R.S. Mr. J. A. Broun has found 
as an experimental fact that simultaneous variations of the baro- 
metric pressure occur at such distant portions of the globe as to 
lead to the inference that the whole globe is thus affected, from 
which Mr. Broun infers that some tes force besides gravity is 
concerned in these phenomena. We know as a matter of fact 
that there are causes at work which give rise to electrical separa- 
tion, although we may not know the precise nature of these 
causes, Thus evaporation goes on from the surface of the sea 
and of the land. Changes take place in the amount of aqueous 
vapour held by the air, and also probably in the molecular state 
of this aqueous vapour. But although we may not be able to 
point to the specific actions which produce electrical separation, 
we know that such separation implies a one-sidedness or hetero- 
geneity ; and since gravity will presumably act differently on 
the two things, we may probably suppose that one of the con- 
stituents which have caused this electrical separation may have a 
tendency to mount upwards in the atmosphere, while the other 
may have a tendency to move downwards. For’ instance, if 
evaporation from the surface of the earth or sea be one cause of 
this electrical separation, we might imagine fife land or sea to 
become electrified in one way, while the vapour electrified in the 
other direction might mount in the air, owing to its being speci- 
fically lighter. In fine, whatever be the cause of the electrical 
separation, we may presumably suppose that the one constituent 
will either remain below or find its way downwards, while the 
other, carrying with it its peculiar electricity, will mount up- 
wards, Now, may not the earth be regarded as a Leyden Jar, 
the sea and earth forming one coating, and the upper, rarer, and 
hence electrically conducting strata of air forming the other 
coating ; and will not the tendency of the action above named 
be to charge the upper coating with one kind of electricity and 
the under with another? Such a process would, of course, be 
continually going on, while on the other hand the earth, regarded 
ae a Leyden jar, would, by means of thunderstorms, and possibly 
by other means, be continually discharging itself. Next, let us 

that by some extensive local circumstances 9 greater . 
lecttical separation and chasging of the earth jar has 
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‘heen going on, The effect of this Jocal cause would, however, 
“not be local, but would contribute to increase the charge of the 
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unoral the leaves contained ribeye 
darth as 2 whole—as' one jar in fact, 96 that the earth ava whole: Be Cen ectare, —M. de a. Lesseps, presenting - br ochiage a abice eal 
might, for a short period, ‘be increasing its charge—the local Geog onference at B. éxplained the scheme 


phical 
the ing of Belgium of an international associdtion for openin 
g Central Africa.—On the employment o f Iodide « at 

scr in read colic and paralysis, according to Melzens’ 
taethod, by M, Jacobs. The patient takes 1 _ernmime ® day, 
and increases the dose by 1 gramme up to 6, 8, 10, 12, ‘or FS 
grammes, then returning gradually to the initial dose. The 
more iodide he can bear the sooner is he cured.—Researchea on 

¢ devitrification of vitreous rocks, by M. Meunier. | M. Levy's 
facts do not seem to him to furnish any argument, againat: the 
production of crystalline rocks at expense of vitreous rocks, by 
way of devitrification.—Results obtained by the decortication or 
vine stocks, by M. Sabaté. Report on the experiments made 
by the Paris-Lyons Mediterranean Company for combating phyl- 
loxera, by M. Marion, They ceaniiene stlphide of carbon and 
sulpho-carbonates, which should be appli when the ia og 
of the winter eggs have descended to the roots, #.¢., about J ly. 
The old phylioxera of the roots is thus treated as ’ well, Seale 
of platinised iridium (4 m.) of the Toternational Geodesic Asso- 
ciation, by M. Matthey. Observations on this commupication, 
by M. Hi. Sainte-Claire Deville, also by MM. Tresca’ ‘and 
Dumas, ‘M. Tresca remarked’ on the high density, about 21°50, 
If i it contained only 10 per cent. of iridium, +¢yy_of rhodium, and 

‘yx of ruthenium, the manufacture of metals of platinum must 
me been greatly improved ‘since 1872.---Observation of a new 
star in the constellation of Cygnus, by M. Schmidr, director of 
the Athens Observatory.—Observations of the planet (169) Zella, 
discovered at the Observatory of Paris, Sept. 28, 1876, by MM. 
Henry.— Qn the application of the methods of mathematical 
physi¢s to'the ‘study’ of bodies terminated ‘by cyclides, ‘by "M, 
erboux, —New’ method ‘for’ studying ‘talorilic ‘speetia, by’ M. 
Aymonnet. With’a constant hedt-sdurce, one may, éven with a 
pretty large aperturé of thermopile, find approximately the quan- 
tities of heat in spectral parts smaller than the aperture. ‘Thus, 
supposé the ‘pile ig Y mitt. In apertiite, fou advance it (say) ‘two- 
tenths of a millimetre at's time, noting ¢ach time the portion ‘ot 
ap a ss set Reoin® atid’ thie” bi ee see THis’ 4s 

e ptincple’ of the’ niethiod ; .“Aymonnel gets 
Sopire’ interest restiltiy.'’ THe inher R ainsi a ig tétiarkatile 


charging causes heing in excess of the local discharges. Next, 
would tiot this excessive cliatge appear to increase the barometric 
pressure of a tha tacks the w Dole earth? On the other harid we 
may imaginé the arging infinences tu be sometimes in ex- 
cess of the. ch causes, ‘attd then the electrical separation of 
the eatth j jar would diminish, and the barometric pressure of the 
air appear to ditninish also. These remarks are put forward not 
as a formal theory, bat rather with the view of inviting discus. 
sion, ‘In considering a fact such as that brought forward by 
Mr. Broun, we must first’endeavour to explain it by the opera- 
tion of some known cause. I haye therefore introduced a force 
which we know to exist, and a mode of operation which is not 
at first sight improbable. It may be thought that electrical 
separation can hardly be great enough to produce, a sensible 
barometrical agence Let this. be proved, end a point will 
be gained by the dismissal of what seems at first sight a possible 
hypothesis, Meanwhile—to bring these remarks to a practical 
isgne—might it not be well to @xaimine the records of atmo- 

apherical electricity corresponding to the dates af Mi. Broun’s 
observations with the view of ascertaining whether Mr. Broun’s 
results are in any hie connected with the electrical state of the 
eayth’s envelopes? 

GENEVA 


Physical and Natural History Society, October 5.— 
Prof. Plantamour communicated to the Society the continuation 
of his aayestien tions into the climate of Geneva, dealing espe- 
cially with winds, claudiness, and rain. As to winds, he has 
obtained | for the last fifteen years 4 confirmation of the previous 
results, viz, bat the local winds at Geneva play an important 

in consequence of the action of the lake ; the land breeze 

at the lake giving. south wigd, prevails in the warm season, 
y during. the. morning and evening hours, Generally 

¢ suk wind prevails from April to October, while the dise, or 
north wind, prevails from November to March. With regard to 
cloudiness, "M. Plantamout hag tablished that “ variation 
chaases, in .a notable manper: mith the. geagon,.. In pyinter the 
rage nla snebylosity occurs at 4 Pa, whge. in sume sy, it is 
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the ‘various gepatations and riew associations and motions - | 
of these permanent particles,” ae | 
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|. GRAHAM'S RESEARCHES 

Chemical anil Physical. Researches. By Thomas Graham, 
DCL, F.R.S. Collected and printed for presentation 

“ently, (Edinburgh, 1876.) : 


“TT is but seldown that science owes a work like this to 

private munificence. All, therefore, to whom Mr. 

‘Graham's memory is dear will be specially grateful to 

Mr. Jamies Young for choosing, as the second monument 

he has raised to bis friend, the publication of this splendid 
volume. | > . 

It is fortunate also that its. compilation has been under- 
taken by Dr. Angus Smith, who has done more than 
colléct the scattered writings, for he has added an analysis 
of the contents of the volume which cannot fail to be of 
use,and reminds us,in a careful preface, of Graham’s 
claim to a place in “that chain of eminent thinkers which 
has been represented by such as Leucippus, Lucretius, 
Newton, Higgins, and Dalton.” As the work is printed 
for private circulation only, it may be well to give a brief 





summary of this preface which is headed “ Graham and | 


other Atomists.” 

A sketch is first given of the nature of Indian and 
Greek thought as regards atoms, and, passing to Leu- 
cippus, Dr. Smith points out that “in the mind of this 
early Greek, the action of the atom as one substance 
taking various forms by combinations unlimited, was 
enough to account for all the phenomena of the world.” 
Leucippus told us that all was motion. 
ceived the idea that the diversity in the motion was the 
only basis of the diversity of the material, or that an atom 
constituted an element of a special kind,” according to 
the velocity or nature of its movements. After Leucippus 
few men seem to have devoted much attention to the 
subject until modern times. A quotation from Lange 
gives the position assumed by Democritus, “The differ- 


ence of substances arises from the difference inthe number, | 


size, shape, and arrangement of the atoms. The atoms 


have no internal conditions ; they act by pressure and per- | 


cussion only,” 
Dr. Smith ‘considers that the views of Lucretius de- 


serve attention, as he was the only full expositor of the 


theory of atoms to the ancients. To Lucretius atoms are 
“solid and eternal, with some unalterable motion.” 
“They are made of parts, which parts cannot exist by 
themselves.” “Motion is to him everything that can be 
found in life and thought, which are only the clashing of 
“atoms.” This theory allows of any shape of molecules, 
even hooked ones, which, ag Dr. Smith somewhat dryly 


-adis, “are spoken of.as explaining combination both in 


Leoretius and mere modern writers.” Space will not 
“permit Newton's words to be given at length, but he 
WOKE that the primitive particles of which matter is com- 
posed ane incémparably hard and incapable of wear, for 
‘Otherwise | rater. and earth composed of old worn 
“pasticles, wiuld-mot be of the same nature and texture 





| ee swith water and earth composed of entire particles in. 


‘Joe begitining.”: ‘He is thus forced to the conclusion 
," Whe changes of corporeal thing 
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“A sketch is then given of the next imiportant stage, | 
namely, the motion of gascous molecules, beginning - 
with Daniel Bernoulli, and passing to Davy, Rumford, | 
and Herapath—to whom, by the by, Graham asserted in 
1863 the merit of reviving Bernoulli’s hypothesis in - 
modern times is fairly due, As is well known, the theory 
of gases now generally received makes them consist of 
small bodies continually impinging on one another, and 
on the walls of the inclosing vessel, their elasticity in- 
creasing with the temperature, and the pressure of the 
gas being due to the impact of the particles against any 
surface presented to them, an hypothesis which Joule 
investigated experimentally. 

Now, as Dr. Smith shows, ‘it was the object of Graham's 
life to find out what the movement of an atom was... . 
He avoided picturing the most primitive motion in all its: 
character, but he seems to indicate one of revolution, as 
he brings in the similarity to the orbit of a planet,” and 
he advances still further, “when he adopts the theory of . 
one kind of matter, each atom being distinguished by the | 
extent of its motion,” there being an initial impulse for each 
kind. ‘‘ These atoms are believed to be congregate .,. and 
equal volumes can coalesce and form a new atomic group.”. 
Indeed the whole force of Graham’s intellect was patietitly 
and persistently devoted to this study of molecular move- 
ment, and as Dr. Smith claims him to be as “ strict an 
anatomist as perhaps can be found,” it may be interesting 
to gather from his writings some of the passages in which 
his views are expressed. 

His earliest paper, on the Absorption of Gases by Liquids, 
was published in Thomson’s “ Annals of Philosophy,” in 
1826, In it he considers that “gases may owe their’ 
absorption in liquids to their capability of being liquefied,” 
and that when gases appear to be absorbed by liquids, — 
they are simply reduced to that liquid inelastic form, 
which otherwise (by cold or pressure) they might be made 
to assume ; their detention in the absorbing liquid is 
owing tothat mutual affinity between liquids which is so 
common. In his last paper in the PA/2. Traas., pub- 
lished forty years afterwards, he refers to the liquefac- 
tion of gas in colloids in much the same terms, for he 
alludes to the “general assumption of liquidity by gases 
when absorbed by actual liquids or by soft colloids,” and 
he states that those gases penetrate (india-rubber) most 
readily which are easily liquefied by pressure, that gases 
undergo liquefaction when absorbed by liquids and such 
colloid substances as india-rubber, and finally, that the 
complete suspension of the gaseous f@Mction during the 
transit through india-rubber cannot be kept too much in 
view. | | 

The Quarteriy Fournal of Science, 1829, pp. 74-83, 
contains his first paper on the diffusion of gases. In it 
he states that the diffusiveness of gases is inversely as 
some function of their density, apparently the square-root 
of the density ; he also considers it conceivable that orifices 
of excessive minuteness may be altogether impassable by . 
gases of low diffusive power, but defers these theo- 
retical considerations to a future paper. This promise. 
was fulfilled by a paper in 1831, the object of which was 
to establish the following Jaw of the diffusion of gases, 
“The diffusion or sporitan¢ous intermixture of two gases 

: r 
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indefinitely minute volumes of the gases, which volumes 
ware not necessarily of equal magnitude, being in the case 
of each gas inversely proportional to the square: root 
Of the density of that gas.” He speaks of diffusion “ being 
effected by a force of the highest intensity,” and insists 
that diffusion takes place between the «/hmate particles 
of gases, and not between sensible masses. In a later 
paper, Phil; Trans., 1863, he states that molecules only 
of gas can pass the pores of graphite, “and they may be 
Supposed to pass wholly unimpeded by friction.” He 
showed that a gas may pass into a vacuum in four ways, 
. fitst by effusion, a movement which affects masses of gas 
only, second, by diffusion which affects molecules, third, 
by transpiration through capillary tubes, “the transpira- 
tion ratios forming a class of phenomena remarkably 
isolated from all else at present known of gases,” and 
lastly by a previous absorption in the walls of the septum 
which divides the gas from the vacuous space, as was 
so beautifully shown in the papers published in the years 
1856-69. In one of these, in considering the passage of 
gas through metallic septa, he recognises “an inter- 
molecular porosity due entirely to dilatation at a high 
temperature,” and thus apparently hoped to ascertain the 
ultimate size of molecules, for he says that this “ species 
of porosity, if it exists, might well be expected to throw 
light on the distances of solid molecules at elevated 
temperatures,” 
. His views are very clearly defined in a paper published 
in 1863 entitled “ Speculative Ideas respecting the Consti- 
tution of Matter.” He is of opinion that the various kinds 
of matter now recognised as different elementary sub- 
stances may possess one and the same ultimate or atomic 
molecule existing in different conditions of movement. 
Were this ultimate atom at rest, the uniformity of matter 
would be perfect ; but it always possesses motion, due to 
a primordial impulse, and, as differences in the amount of 
this motion occasion difierences of volume, matter only 
differs in being lighter or denser matter. The gaseous 
molecule is composed of a group of the preceding inferior 
atoms following similar laws and is thus a reproduction 
of the inferior atom on a higher scale. Chemical com- 
bination consists in equal volumes of the different forms 
of matter coalescing and forming a new atomic molecule, 
and is therefore directly an affair of weight; and the 
combining weights differ because the densities, atomic 
and inolecular, differ. Graham is further careful to point 
‘put that liquefaction and solidification probably only 
involve a restriction of the range of the atomic move- 
rent. pan 
|, In this brief sketch it has not been possible to touch on 
. his views as to states of matter, such, for instance, as the 
“4 epltgidal condition which intervenes between the liquid 
“guid ‘crystalline states,” or to the more purely chemical 
“portion of his work, of which his theory of polybasic acids 
is probably the most remarkable. _ 
.SWidely as the value of Graham’s work was recognised 
dusting his lifetime, there is no doubt that the appreciation 


of it. is increasing, and cannot fail to be stimulated by : 


Mr, Young’s-liberality, which has‘set forth the researches 


‘in ‘such a gaanneér as to impress us with their coherence’ 


and # 
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_ in contact is effected by an interchange in position of | 





|. THE ANDES AND ‘THE AMAZON 


|. 2 he Andes and the Amausan, or, Across the Continent of 


South America. By James Orton, A.M., Professor of: 
Natural History in Vassar College, U.S,, &o. . Third 
Edition, Revised and Enlarged, containing Notes of a 

Second Journey. Maps and Illustrations. (New: 

York: Harper Brothers, 1876.) : oe, Mee B 

S is indicated in the title this work contains accounts 
of two separate journeys, to a considerable extent 
over the same ground, the first undertaken in 1867, the 
second in 1873. A narrative of the former was published 
several years ago both in America and in England, we 
believe ; the second half of the volume is quite new and 
is essentially supplementary to the former. The results 
of the journey of 1867 are given in the form of a personal 
narrative, those of 1873 are arranged systematically in a 
number of chapters on the various features of the Amazon 
and its surroundings. The main scientific results of 
both expeditions have been described in the Proceedings 
of various scientific societies and in scientific journals in 
America and in England, and the present volume is 
therefore perfectly free from any details that would prove 
unattractive to the general reader. 

In the journey of 1867 Prof. Orton and party landed at 
Guayaquil in Ecuador, mounted the Andes to Quito, pro- 
ceeded by Papallacta, Baeza, and Archidona, still among 
the Andes, to the Napo river. Floating down this river 
they reached the Amazon, took sicamer at Pebas, and 
enjoyed a splendid sail to the mouth of the river at Pard, 
In the second journey, that of 1873, Prof. Orton linded 
at Parad and sailed up the great river to Yurimaguas, 
thence over the Andes to the Pacific Coast and down to 
Lima, with a side-excursion to Lake Titicaca by way of 
Arequipa, , 

Prof, Orton tells his story in most attractive style. He 
is in danger sometimes, no doubt, of degenerating into the 
florid, but from beginning to end of his large volume he 
never ceases to be attractive, amusing, and instructive, 
He writes on people and things in the wonderful region 
of the Amazon with great piquancy, genuine humour, 
and full knowledge; he frequently becomes absolutely 
eloquent, if not poetic. Few features of the towns and 
the country through which he passed have escaped his 
attention, In describing his first journey, he lingers at 
Quito for several chapters, describing the city, giving 
hints and comments on its history, touching off the ap- 
pearance and character of its easy-going people, giving 
an account of the country of which it is the capital, 
Ecuador, the flora and fauna and primeval inhabitants of 
the Valley of Quito, rising thence to an eloquent dramatic 
sketch, @ fa Hugh Miller, of the geological history of 
South America, the rise of the Andes, and the creation of 
the Amazon, devotes two interesting chapters, to the 
volcanoes of Ecuador and its earthquakes, and before. 
leaving, gives several details about a few of the Indian 
tribes in. “the Province of the Orient.” So ‘on his way 
down the Napo and the Amazou, he paints vividly and 
pioturesquely the scenery, the people, the animals, the 
plants, and the geology of one of the most interesting m- 
gions in the world. He chats pleasantly atid piquantly of 
‘ali he totiees across, never gives ‘the, ‘xeade? a chance of 
fecling wearied, and leaves him, if he has bees a faithfit 
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listener, with a fuller and. clearer. knowledge of the 
Amazon and its tributaries, its basin, its products, its 
‘people, its cities, and fragments of towns, its ‘industries, 
and its probable future, than he could get from reading 
many other bobks. The second part especially, contain- 
ing the results of the journey of 1873 systematically ar- 
ranged, will be found extremely handy and valuable by 
anyone who desires in brief space a general view of the 
“physical geography, natural history, ethnology, industrial 
resources, commerce, prospects, and scenery of the vast 
Amazonian region. Prof. Orton has evidently supple- 
mented bis personal knowledge of the region by an 
extensive study of the contributions of others who have 
written-on the subject, so that while the classical works of 
Bates and others, as well as the special papers of Prof, 
Orton himself, will be resorted to by those who desire 
to make a thorough study of the Amazonian basin, we 
know of no single work containing a fuller, more bril- 
liantly written, and at the same time more trustworthy 
general account of the basin of the Amazon and its many 
wonders. The following extract on the density of 
population in the Amazonian valley will give our readers 
some idea of the style of the work :-— 


“The valley of the Amazons is probably the most 
thinly-peopled region on the globe, save the great deserts 
and the polar zones. There are not 40,000 souls along 
the banks of the rivers in the whole province of Ama- 
zonas and the Lower Marafion. Many of the towns 
marked on the maps do not exist, or are represented by 
a solitary palm-hut. The visible population is almost 
confined to the circumference of the valley ; as at Pard, 
near the mouth of the river; at Moyobamba and Tara- 
poto, on the oriental side of the Andes ; and at Trinidad, 
Santa Cruz, Cochabamba, and La Paz, on the head-waters 
of the Madeira, The great basin is filled with a con- 
tinuous, dark, primeval forest, rarely disturbed by the 
hand of man, and into which daylight seldom enters. 
Yet imagination peoples this pathless wilderness with un- 
counted swarms of savages. There are, it is true, nume- 
rous clans (we can hardly call them tribes) of Indians, 
distinct in language, and often hostile toward each other. 
But many of these so-called tribes, though dignified with 
separate names, are insignificant in numbers, barely 
mustering a hundred; while the Mundurucd, the largest 
known tribe in the valley, does not exceed 8,o000--men, 
women, and children. Nor are there any remains of 
ancient walls to indicate a bygone civilisation, or even 
shell-heaps in memory of a more primitive race. 

‘Until the close of the Tertiary age the waters pre- 
vailed- over this heart of the continent; and since then 
vegetation has had the mastery, leaving little chance for 
animal life. And until there is a decided change in the 
physical geography of the valley, a large part of it must 
remain unfit for permanent settlement, on account of the 
annual floods ; for a rise of 40 feet in the river drives the 
inhabitants from their summer resorts on the margin of 
the streams to the higher ¢erra firma within the forest. 
In this way nomadic habits are engendered or perpetuated, 
and cp is almost inevitable, for half the year (flood- 
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time) it is hard work to get a living. Furthermore, this 
vegular inundation of the country and the lack of grassy 
campos (except on’ the. Lower Amazons and the Beni 
region) prevent the raising of domesticated animals, 
Which, if it does ‘not lie at the foundation of agriculture, 
“certainly does aid in the transition from the savage to a 
semi-civilised state. In this respect the natives of Cen- 

tral Asia and. Africa, as well as the maize-eating tribes of 
the Andes, have an advantage over the mandioca-eating 
‘Tndianson'the Amazons.” _* _ | 
we While tainute criticism might find many statements 
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and hypotheses in Prof. Orton’s work to challenge ; while . 
some of his chapters may be considered by the lover of | 
severity of style as intolerably fiorid ; while in ‘short any- 
one who has a mind to might find something to object 
to, we are sure that all into whose hands the work may 
fall will agree that few more attractive and at the same. 
time more. instructive works of travel have been written, . 
Prof, Orton seems to anticipate that ere long the Amazon. 
will become a highway for tourists, as it well might—even 
now it has a considerable service of steamers—~and there- 
fore gives many hints, directions, and statements of 
expense that render his work valuable as a guide-book, 
Not the least attractive feature are the many well- 
executed illustrations of places, people, scenery, and 
animal and plant life that enrich the volume. Two large 
maps, one of the Marajion and its tributaries and the 
other of Equatorial America, add to the value of the 
work, which will doubtless be brought within reach of 
the English reading public by some enterprising pub-: 
lisher. 
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The Secret of the Circle, its Area Ascertained. By Alick 
ae Second Edition. (CH. Sotheran and Co., 
1876.) 

The impossible Problem. By James Alexander Smith, 
Printed for the Author’s Use, (Shaw and Sons, 1876.) 


THE only difference we have been able to detect between 
this edition and its predecessor are that the last lines of 
pp. 34 to 38 of the first edition are the first lines of pp. 
35 to 39 of the second edition, with the corresponding 
changes of the other lines of the several pages, that a 
date has been omitted on p. 39, and fig. 2 on p. 41 slightly 
modified. With our copy we were favoured with a 
number of Zhe Welshman (Sept. 29, 1876) containing 
a very long notice of it, supplied to the editor of the 
paper by an enthusiastic admirer of the work. An extract 
or two will sufficiently illustrate the article. “ Don’t let 
the reader run away with the idea that this is a prelude 
to any long, complicated calculations, understandable only 
by the initiated. As simple as truth itself, when ascer- 
tained, the solution of this problem is as easy and capable 
of absolute proof as any ordinary sum in addition and’ 
subtraction.” “This beautiful problem and mystery that 
has tempted, attracted, and defeated the skill of thou- 
sands of the most subtle and far-seeing minds for thou- 
sands of years is found, when looked at in the right way, 
tobe as easy and as simple as the alphabet.” “ It will 
not suffice for mathematicians to endeavour to show by 
any fallible and inadequate system of computation now in 
vogue that this result cannot be. The reader can judge 
for himself.” 

We in our former notice pointed out what we considered 
defective in Mr. Carrick’s proof. The wd?k is a posthumous 
one, hence it is that the second edition has experienced no 
revision at the author’s hands. 

Mr. Smith, in his pamphlet (8 pp.), arrives at the same 
result as Mr. Carrick, viz., that r = 34, or the area of the 
circle equals } of the square of the diameter +- y\, of that 
square, The roads pursued are different. 

Though we cannot agree with Mr. Smith, we have read | 
his work with some interest, for there are some neat little 
pieces of simple construction in it. His equations on 
p. 5 may be put into the more general form :— 


we (3+ px, y= ($+ pat = (E+ Ys 
We have not been able to see if other values would | 


e 





satisfy his equations besides the one he has selected, © 


which leads him to draw the conclusion he does. 
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Goneise Instructions in the Arf of Retouching, By Bar- 
tows and Colton, (London : Marion ‘and Co, 22 and 
: 23, Soho Square,.1876.) | 


.For some years past a conviction has been growing 
‘amongst the better class of professional photographers’ 
that their art alone, even under the most perfect condi- 
tions, is unable to produce an artistically perfect portrait, 


a proposition, a e way, for which the true artist has all 
along contended’ in the face of the constant assertion of 


the converse’ by fanatical advocates of “ sun-painting ” 

| fur et simple, The victory having at last rested with the 
attists, a number of books on retouching have been pub- 
lished, each professing to give the trae method of at once 
producing artistic pictures, 

Weare glad to sce that in the present little work the 
authors disclaim any such intention, but, on the contrary, 

proceed solely to instruct their pupils in the work before 
them, which we may bere inform the uninitiated is no 
Jess'a one than that of restoring, 50 to speak, on a photo- 
graphic negative those injuries to a face which may have 
been caused by imperfect lighting and defects, such as 
dust, &c., in the film; or disease or physical injury to the 
face itself. In fact, the art of the re-toucher is to convey 
to a photograph a certain amount of that ideulisation 
always manifest in the works of the painter, the want of 
which is the unknown cause so often producing a fecling 
of dissatisfaction even with the best of photographs. 

To carry cut their aim, the authors give two very good 
lithographs of the muscles of the face and head, with two 
more of the same model covered with the flesh, Two 
negatives on a flexible film (apparently taken by War- | 
nerke’s process) are also added as examples of the work 
to be done. ‘he descriptive matter is concisely put, and , 
is clear and to the point. We have little doubt that the | 
book wili be of service to many amateur and professional 
portrait photograpliers. K, J. F. 


LETTERS TO THE EDITOR 
[Ze Latter does not hold himself responsttle for ofenions expressect 
by Aus correspondents. Nether can he underiake to return, 
or to correspond with the writers of, : - 
No motice ts hiken of anonyniaus comm 


Sea Fisheries 


I wap hoped that Mr. Holdsworth, in the rejoinder which he 
told me be was preparing to my former letter (NATURE, vol. xv. 
». 55) would have cunfined himself te defending the assertions 

. Fre bad before made, or at most to rebutting the evid. nce I had 
adduced in reply to them. in this case ( should have gladly 
left-the matters at issue between him and me to the judgment of 
the public. Unfortunately he has thought it needful for the sake 
of the cause he adopts to introduce some new assumptions and 
charges, conveyed in language of a rather vigorous kind, s0 that 
out-of regard to the good opinion of your readers, { ain driven 
to trespass on their forbearance and yours, But in doing 
une a cone tty to be as brief as possible, and however much my 
friend may have exceeded the limits of a rejoinder, not to follow 

his example. 

Al will full 
‘pot a précis,” 
“Mmastering the contents 
index is 2 bad one, I m 


apres with Mr. Holdsworth that an ‘‘index is 
t few will deny that an index is a valuable aid to 
of a If he says that this particular 
ust leave him to settle with the maker of 
dt Wit is neither bad nor good it may be misleading upless the 
‘aser of it looks pretty carefully into the text. But if it is good, 
"+" 44 gives the xeader the best of all help in acqainting 

wt the huge valume, and by its help nobody need fear 

. dangerous mistakes, It does not seem to me that I 

into such, The crrors which my friend asserts I 

_pave mamuc are, if exrors at all, very trivial, and as one tells for, 


‘and the otber against, his views, they may be safely paired off to. 
So Me either side, AS to the figures set in the last: 
column ‘Of may table, against ‘‘Cod and Ling,” they ought to 
have. been 33" instead of 38 °—a mistake in copying or 
printing whidhescuped my observation till now. . 1 freely give 
‘hz, Holdsworth the beneft of it The next two paragraphs 
shhis letter h merriment 


of 
afforded me some | though chasteaed by 


aye 
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have a very low opinion of me if he 
ignorant of the notorloys reponstion o 
3 predatory fishes,” however, are neceds 
Mischievous,” so that the. two epithets should. ‘he closely’ 
tagether, as though one was the consequenue of the other, 
“aac iin, wpon whieh I shall not enter, . But aurely it 
‘is obvious that the prevalence of predatory fishes is tore or fess 
& measure of the prevalence of their prey, and as the blind man. 
judged of the value of the field by asking how many thistles 
grew on it, so may we judge of the abundance. gr scarcity of other 
fishes by the abundance or scarcity of the dogsish. Might. 
here apply to Mr. Holdsworth an expression of his awa to. my- 
self, and say that, from these paragraphs, 1 am justified ‘in, be- 
lieving him wnable to comprehend one of the simplest relations: . 
of animal life? : mo, A 
As to herrings, I pretend to no greater knowledge of their 
natural history than ather people dy, I do not see why I should 
be accounted mure ignorant, or attempting to conceal that ignor- 
ance, by any mysterious evolutionary process from my laner 
consciousness or elsewhere. The herring is admittedly not 
ubiquitous in the sea, iz., it has, like .other animals, its more or 
Jess definite range. It therefore has ‘ borders,” though even 
Mr. Holdsworth tannot lay them down exactly, My friend is 
pleased ‘‘tu doubt very much” whether I “had given five 
minutes’ attention to the practical study of the habits of the 
herring~—to its life-history ” befure T wrote my Glasgow address. 
That rather depends on what may be called “ practical study.” 
Has Mr. Holdsworth ever heard of a ‘ water-telescope ’—an 
instrument of which I can find no mention in his book—or has 
he ever looked through one? If, whea the days get a little 
jonger and the steamers are runuing conveniently, he will cros3 





‘the thought that he must 
seriously supposes I am 


sarily” 
linked. 


iw ~« a ae 


. to Norway and folluw the coast to the Lofoden Islands (perhaps 


he need not even go so far), he will possibly appreciate the value 
of these remarks, and will be doing what I did more than twenty 
years ago, 

The next five paragraphs of Mr, Holdsworth's rejoinder seea 
to coittain very fair comments on what I had urged, and, though 
I do not thereby assent to them, I may say that had the rest 
been of apiece with them L should not now be troubling you. I 
must, however, express my disappointment that in what follows 
no definite information is given as to the sdéa-fishes which are sa 
often said to be devoured ty sea-birds, Pere is roum for alrnust 
any amount of new and interesting observations, whether those 
observations affect his argument or not. He, not I, introduced 
the topic, for reasons I suppose known to himself, but uot te 
be guessed at by ime. He now seems to ounsider it, as I did, 
irrelevant. 

Then as to Prof. Baird's reporta, Far be ut from me to find 
fault with my friend for fishing out the two parsaages which, as 
he thinks, tell in his favour. But these relate to two particulac 
kinds of fishes}-—the alewife and the cod--the former mainly as 
furnishing food to the latter, andi I never said that to over-Ashing 
only was the diminution in every case due. The decrease of the 
con is ascribed by Prof. Baird to the decrease uf the alewife, and 
this, he says, is caused by the erection in the tidal rivers of im 
passable dams orof weirs by means of which every fish. ascend. : 
ing the river to spawn was caught, Surely this was “over-fish- 
ing.” In the first of his reports this question is considered for 
more generally and closely than in the second, from which Mr, 
Holdsworth’s extracts are taken, yet there is nothing in the 

aassee really to contradict the conclusions arrived at in the 
former. Ilence I infer that they are still upheld by their 
| author, and their nature may be seen by the following citations 
| - his “General Summary of Results” (Part 1, pp. 38 
39) t= a, ' 
| ‘J, The alleged decrease in the number of food-fishes in these 
waters within the last few years has been fully substantiated... 
“TI, The shore-fishes have been decreasing during the pdit 
_ twenty years, gradually at first, but much more abriptly from 
- about the year 1865, the reduction by the year 1874 being 29. 
" qzeat ag entirely to prevent any successlal sambpier-tuhing with 
' the hook and line, and leaving to the traps and poubds the burden 
. of supplying the markets. This statement applies also, but pare - 
haps to a gertain extent, to the biue-fish. The decrease in tneir 
 mumbers first ae itself about tem years aga, and ip going 
‘om quite rapidly ar ~~ pow. | Soe he ee of 
“ITI, This peri__ of decrease represents ihe time durigg which 
the.traps and pounds have been well epablished, thelr operations . 
; 4 ‘The mentaden and she macharel are indy tovittionedly but “incienpubly, 
; wud With pone uncertainty. em ts 
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‘inoreasing year by year, and their catch, cupeoially in: the early 


‘spting, being always very great; | 
‘ yoy ~ . . . ;. al ‘woo, fa, . 
VI. ‘The decrease of the fish may be ‘considered as due to 
the ‘combined action of the fish-pounds or weirs, and the blue- 
fish, the former destroying'a very large percentage of the spawn- 
ing fish before they have deposited their eggs, and the latter 
devouring immense numbers of young fish after they have passed 
: perl i turk eu 

ye eer! rel pbobpeaye oe le that there are no measures 
roying the blue-fish, even if that were desir- 


' 
e a 


ead 
t ‘cori or dest oat 
able, and as the blve-fish was once far more abundant than it is 
at present, while other fishes were also more numerous, I cannot 
gee that T made aty molstake in stating that ‘over-fishing” was 
assigned as “the chief cause’ of the decrease in 
American sea-fisheries, : ae 
Lastly, Mr. Holdeworth says that the question lies between 
the late Royal Commissioners and myself. It was under this 
belief, holding him as their secretary to be their mouthpiece, that 
I tock some trouble to reply to his first letter. [lad any one not 
in that position challenged my remarks I should, perhaps, have 
not felt myself bound to give my reasons for the faith that is in 
me, He asserts that 1] have *‘no practical acquaintance with the 
subject.” Possibly he considers that qualification limited to 
those who have been named in.a Fishery Commission, In such 
‘case I certainly have none. He further charges me with using 
the Index to the Evidence as my ‘sole guide.” Here 1 must 
venture to contradict him. JT have used that Index, indeed, but 
much as Norwegian fishermen use the “ water-telescope ’’—to 
look into the teeming depths of evidence below, unobstructed 
by the surface ripple of a Repart. 

To sun up. Your readers are aware that T originally treated 
of the Fisheries question as part of a much wider subject on 
which | felt constrained to speak my mind ata fitting eppar- 
tunity. I have yet to learn that the Report of a Royal Com- 
mission is beyond the reach of fair and cool criticism, or that it 
is obligatory on all men to accept that Report as a revelation 
from supreme intelligence. My criticism of this Report was, | 
venture to think, not unfair, and it was not made in hasty warmth. 
Some ten years had passed since 1 adopted the opinions I hold, 
and the time had come when, as ! ihoupht Leould not help 
uttering them, nor does it seem to me that an unfitting occasion 
was offered by o meeting of the British Association, The 
decision of the qrestion whether there is and has been ‘' over- 
fishing” or not is hardly helped by the reitera'ion of the pas- 
sage with which my friend ends his rejoinder. 

Magdalene College, Cambridge, ALFRED Newton 

ecember 15, 1876 





Ocean Currents 


AGRERING in the main with Mr. Digby Murray’s argument 
on the subject of ocean currents in NATuRs& (vol. xv. p. 76), I 
am the more dispo.e.! to criticise ome of the statements with 
which {1 concludes, as put forward too strongly, to say the least. 
_ J would ask far the “absolute proof” which Mr, Dighy 
Murray supposes to exist, that (1) the upper current return-trades 
flowing from the equator descend again to the surface of the 
ocean of the polar sides of the calms of Cancer and Capricorn,” 
and (2) “that these equatorial currents, subsequent to their 
descent on the pola: sides of the calms of Cancer and Capricorn, 
are known as the weterly winds of the temperate zones.” ‘That 
these statements represent the prevailing opinion on the subject 
T teadily admit, but I have ever looked In vain for any convincing 
arguments in their favour, 

As regards the hypothesis that the trades cross one another in 
the region of equatvrial calms, I may perhaps be permitted to 
ie ee remarksof my own, made two years ago (Symens’ 

beh, tage vol. % p. 37), since sabsequent study has tended to 
confirn the doubts which I then expressed :-— 

 Maury’s hypothiis, that the surface trade-wind of one 
upperecurrent return-trade of the other 


| UE hyuical Geoges by of the Sea,’ sec. 122 to 130) was in all 


‘probability orig 


nally sugyested hy the well-known fact that over 
of he NE, 


the southern potion trade a SE, upper-current 


‘prevails, and ovex the northern portion of the §. E. trade a NE, 


4 
‘ 


8 
é 


pervcurtent, thigh he lays most stress on the afguinents 
ich. ne draws frim the greater rainfall of the northern hemi- 
phere “{éee, 269 t) 186}, and from Bienberg's examination of | 


¢ African’ alr-dus (sec, 266 to 296). 
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+ A seaman on approaching the doldrums, commonly notices a 
current’ overhead blowing at an angle of about’ 90° with the 
surface-trade ; he is aware that this upper-cutrent coincides in 


6 HEROIN Se Nat ln tal PAM CTA NGA tpepient eeneahinalin he, einen 








| direction with the trade on the other sidé of ‘the doldrams, and 


that in the calm belt itself, there is an upward motion of the at- 
taosphere: It is, therefore, not unnatural that he shotld conclude 
that the upper-current which he observes is 2 poleward exter. 
sion of the opposite trade in the higher regions of the atmosphere, 
It. may also, I think, be admitted that the rapid and suddenly 
shifting cloud-currents, often observed over the region of the 
doldrums, are somewhat in keeping with Maury’s idea of ' 
‘curdlee,’ or allernate strips of air. 7 

“T would suggest that this hypothesis (which many subsequent 
writers have been surprisingly ready to adopt) may, perhaps, be 
subjected to a crucial test, if an answer can be given to the fol- 
lowing query :-~When the south-east trade draws so far to the 
north as to be deflected into a south-west surface wind, what is 
the prevalent direction of the upper-current over the southern 
portion of the north-east trade? If it runs from south-west it 
will be difficult to resist the conclusion that Maury is right; if 
from south-cast it will appear probable that the upper-current is 
(principally at least) the north-east trade, deflected in the first 
part of its return course towards the north-west, just as it is in 
the subsequent part towards the north-east. | 

** Perhaps some metevrologist can give a definite answer to this 
question, The published data for its solution appear rather 
scanty; but, so far as my own limited information goes, the 
obscrvations are gencrally rather adverse to Maury’s theory.” 

TI would now ask what proof exists that the upper currents 
from the polar depressiuns and thuse from the equatorial depres- 
sium cross one another in the calms of Cancer and Capricorn so 
as subsequently to become the trades and anti-trades respec- 
tively? Since these upper-currents are understood to meet at 
the belts of trupical calms and there to descend, it is surely 
“more reasonable to suppose that their currents interminyle 
and that their mixed volume is then drawn off north and south, 
as required to restore the equilirium of the atmosphere.” These 
are Mr. Dighy Murray’s words in reference to the equatorial 
calms, and J tail to see why they will not apply to the calins of 
Cancer and Capricorn. 

The whole question of the cause of the prevailing south-west 
and north-west winds of the norch aud south temperate zones, 
and the relation which these bear to the polar areas of barome- 
tric depression, may be regaried as fairly solved by the re- 
searches of Mr, Ferrel, Prof. J. Thomson, and others. As 
regards the great intensity of the Antarctic, as compared with 
the Arctic depression, and the superior force of the we-terlies on 
its border, there is surely primd facie pround for believing that 
these are mainly due to superior evapotation in the aaterhenil: 
sphere gencrally, (I say “mainly,” because it seems probable 
that the comparative absence of surface-friction experienced by 
the atmospheric currents in that hemisphere tends to intensify 
the Antarctic depression.) That the evaporation from the warm 
surface-water of the North Atlantic is in excess of that fromthe 
relatively cold surface-water of the South Atlantic, mav be 
rendily admitted ; but the Atlantic represents, after all, only a 
small portion of the surface of the globe. Will anyone main- 
ta'n that the evaporation from the whole continent of Asia is 
equal to that which takes piace from the corresponding area of 
the South Indian Ocean ? W. CurEMenT Ley 
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Solar Physics at the Present Time 


Cg 

HAVING now read the Astronomical Negister's more extended 
account of the November meeting of the Koyal Astronomical 
Society, I found it very confirmatory of NATURE'S shorter, but 
more quickly produced, summary of November 23, especially in 
what was said in the discvs,ion upon Prof, Langley’s (United 
States) paper on Sun-spots and Terrestrial Climate, Wul you 
kindly allow me to remark :— 

r. 1 am extremely glad that Sir G. B, Airy is now finding 
from the deep-soil thermometer observations at Greenwich that, 
whatever may be the interior temperature of the earth, and the 
ternfic manifestations of it in, some special volcanic localities 
abroad, yet all the remarkable changes and occasional abnormal 
elevations of temperature in the Greenwich soil come from withe | 
out; for, Sir, that is precisely one of the earliest conclusions 
which I deduced for the Edinburgh soil, from the longer series of 
similai deep-soil thermometers there, and which I had the honour 
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wers of spot 


in themselves for prodpcing any notable change on 


tlimate ; because, Sir, in that paper of six years ago, and still | 
in the hands of the’ Royal Society, I deduced that sun-spots were | 
consequences, rather than causes, of the great periodical waves 


heat:which come upon the earth from without ; and I proved 


that conclusion three times over, or for three successive cycles of 


_ the eleven-year sun-spot period. 
3. As we are now on the commencement of another of those 
cycles, I must regret that the chief speakers seemed to intimate 
_ ‘that almost all their idea of further investigation into the origin 
.Of those mysterious heat-waves received by the earth from with- 
out and apparently from the sun, centred in causing to be made 
wore sun-spot observations ; for, Sir, not only did it sound very 
much like proposing to lock the stable-door as soon as it should 
‘be announced that the horse is no longer therein, but there are 
further features accompanying those occasional great heat-waves, 
showing that they must originate in something much more in. 
tense, viclent, and complicated than those comparatively harm- 
less little phenomena, the dark spots. © P1azzi Smyvru, 
Edinburgh, December 5 Astronomer Royal for Scotland 
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Radiant Points of Shooting Stars 


BETWEEN October 13 and November 28, watching for forty- 
nine hours, 1 observed 367 shooting stars, 306 of which were 
well seen and their paths registered. On going carefully over 
them some thirty-five radiant points are shown, about twenty-five 
of which are good positions, while the remainder are open to 

more or jess doubt. The following are the twelve principal 
ones :— 


Position of Radiant Point. 
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Pisces ue ee) fz fay’ Mean of two 
showers, very 

. slow meteors, 


2. Sept. r9-Nov. 8... 


4g. Sept. 20-Oct. a5... Musca ae!) 46+ 26 | tg ; Small rapid me- 
‘ { teors, 

4 Oct. 13-Nov. 23... Lynx... ‘ 2a5 + 47 | 17 | White rapid me- 

| | teors, mean of 

; twa showers. 

5. Sept. 18Nov. 8... Cassiopeta mf 52 so Small meteors, 

: mean of two 
' showers, 

', 6 Oct. e-Nov, & .. Gemini tla i ote ons) Mean of two 


showers, Very 
swift meteors. 


7. Nav. 20-28 o1s as Leo Minor .. 155% 3600 25 fine A.M. 
: ; , . shower, 
& Nov. 2008...) Ursa Major ' 908 -+ 43, ta; Just before sun- 
; i | ¥ise, amall, 
| ‘ ' short meteors 
. Nov ve oe; Camelopatdus... 69 + 66 | 10° An evening 
; 9 Nov, 7-8 | . ! | | “shower. 
t7-Nov. 20... Lacerta . . 345 +43 , 10: White rapid me- 
a oe ra on ’ ' ° teors, mean of 
. f : . two showers. 
qt. Nov. 22-28 5. | Auriga a 78 +43 5 9: Wee rape ae: 
i 3 keprs. 
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Several of shese positions are the mean of two showers, une seen 
alg October the die in November, and evidently identical, 
“No. 7 in the list 

fiom near Leo; the meteors were rapid and white, leaving 
phosphorescent streaks. No. 8 is quite new, and three other 
yadiants found on the mornings between November 19 and 28 

a3 Position. ; Ci. . 

1. Near + Leonis ... 170 + 4 ... 6 meteors, very swift, 
2. In Sextang.,...... 133 S 1 ... 6 meteors, 

9. @ Boiitig: "see BIZ + 1B. 7 meteors, 


of communicating to ‘the Royal ‘Society of London sir. years: . 
- ©. : : : ' s 


2. Tam also very glad that Prof. Langley‘has proved by his 
. Thogt refined and. crucial observations on the direct radiating 
: ot, penumbra and photosphere surface, combined. 
with the continuous register of the amount each day of the 
apotted portion of the sun, that sun-spots have no sensible power 








is possibly new, and was a very active shower. 
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The positions given are in most cases Very accurate, and each o 


thet represents a well-marked shower...” ‘The new radjaute ‘ar 
winible preceding sunrise, and this may ‘abcount ‘for: ar having 


| previously escaped detection, | : 


_ Generally the meteors of October-November. wars very smail 
The magnitudes of the 306 registered were ~ eae cease 
a ond mag. 3rd mag. 4th mag. gth nag. ’ 6th mag’. otal. 
Won. 49 .. GE.) WOR 2. 65, § mr 306. 
I have lately found meteors very much. more frequent after 
midnight than before it. In November, 139 hours watching, P.M, 
gave 79, while 12 hours watching, A.M, gave 133. Thus I have 
noted about doable the number in the mornings than in the 
evenings. I found a similar difference in October, though have 
made no special comparisons to find if it has also been shown in 
the other months of the year. I usually find meteors show a 
progressive increase in numbers as the night advances, being at 
& minimum early in the evening hours and at a maximum just 
before the moming twilight. 


Ashleydown, Bristol WILLIAM F, DENNING 


eiampien Tenet Chee 


The Atlantic Ridge and Distribution of Fossil Plants 


Ir has occurred to me that the discovery of the narrow belt of 
suboceanic highlands extending in a sinuous course down the 
length of the Atlantic, as shown in the CAal/enger chart, removes 
a difficulty that has been present to students of pet botany, 
When the area was land these hills would probably form a ridge 
sufficiently high to have a temperature cool enough to explain 
the migration across the tropics of plants living in a temperate or 
even cooler climate. M, 


Antedon Rosaceus (Comatula Rosacea) 


THE letters of Koa correspondents with reference to the above, 
seem to me to fail to prove that there is any public recorded 
instance of its capture in the stalked (brachial) form at Torquay 
before the instance noted by the Birmingham Natural History 
and Microscopical Society in 1873. Ot course if Prof. Allman 
took a specimen in the ee re stage there in 1863, and Mr. 
Gosse the adult animal in 1864, the stalked form (brachial) must 
have been there as well, but was probably overlooked. 

As to the change of name to which Mr. Thomas R. R, 
Stebbing objects, I certainly think that Dr. Carpenter, in 
his monograpn before referred to, has deduced ample 
reasons for the substitution of dtedon for Comatula, “‘on the 
grounds of priority, in accordance with the rules of zoological 
nomenclature, and in concurrence with the views of Dr, J. FE. 
Gray, Sir Wyville Thomson, and the Rev. A, Merle Norman,” 

Birmingham, December 10 W. R. Hucues 


“Towering ” of Birds. 


My experience goes to show that the towering action, although 
most frequent in the gallinaceous birds, is by no means confined 
to them. In the first case which came under my notice the, bird 
was the common godwit. It was feeding on the border of a 
marsh, and 1 being very young at the time, committed the wn- 
sportemanlike act of firmg at it on the ground. Immediately on 
being hit the bird rose perpendicularly to a Wright of about 36 
feet, then turned over on its back and fell dead almost on the 
spot from which it started. | - i 

Since then I have seen the same movemert in the dunlin and 
some other species of 7ringa, in the sandaling, the whimbrel, 
and, if I recollect rightly, in the lapwing plover, but in no other 
birds, excepting of course those mentioned by Mr. Komanes. 

I have never seen a towering shore bird, aftr being struck, fly. 
any considerable distance before towering, ani those which have: 
towered directly on being hit have alwaya recived:a slight wound 
at the base of the brain, oe) there cic sii ars palmonary 
hem e is the principal cause of this cyfious action. ; 

Deke 12 ae iy, W. Mupnerr || 


THE SPECTRUM OF THE NEW STAR‘. .. 
N OTWITHSTANDING the ‘bad wather and thé’ 
feeble light (4th to 5th mag.), 1 have been able 

to investigate pretty completely the spectum of.the fight 


ee ee a comatattarn du Cygne. ' Mote 
t Sard spectre de {etoile nouvelle de la . Degen mIKg, 
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i6f thig ‘new star with the Eastern Equatorial of the Paris of the slit relatively to the lines of the scale, introduces a 
‘Observatory. On the first evening of observation I was constant difference of one to two divisions in the direction 
only able ta establish the presence of ‘bright lines in the of the re-establishment of the coincidence with the line 8, 
'®pectrum, two days after the » atmospheric conditions . The sky being covered soon after that measurement, I 
enabled me to maké a more thorough examination, and to Jeft the spectroscope in position without touching it, and 
take measurements as exact. as the feeble light of the ape morning I compared the position of the Fraunhofer 
star. permits. The following is the result of the spectro- fines visible with the light of the clouds —~ ot 
scopic. investigations :— ae ae nats C D #(mean) F G 
' (The spectrum of the star is composed of a certain | 31 43'5 65°3 49'S 116 -_ 
number of bright lines standing detached on a sort of | phig is the spectroscope which I employed to observe 
Juminous. background, almost completely interrupted | she spectrum of the Aurora Borealis of February 4, 1872. 

: between the green and the blue, so that at first sight the | rhe relative distance of the lines C, D, F, was the same, 
spectrum appears to consist of two separate parts. In 2143 69, There may easily be deduced from these data 
order tosstudy. it qualitatively, 1 made use of a spectro- ; the correspondence of the divisions of the auxiliary scale 
scopic eye-piece, specially constructed, which utilises the | with the scale of wave-lengths. The following are the 
greatest portion of the light, and allows usto vary its con- | results calculated for the bright lines observed, as also a 
centration, For the measurements I employed a Duboscq | table of bright lincs of various elements expressed in 
direct-vision spectroscope, fitted with a scale visible by | millionths of a millimetre ;-- 
means of lateral reflection. The accompanying sketch | aly 


gives an idea of the appearance of the spectrum, and | QObserv. ... 661 588 Ae o 500 483. ; re 435 
represents the position of lines measured according to. Hydrogen ... 686(C) — oF awe 486(F) 434. 
the readings of the auxiliary scaly, in the most complete! Sodium ... — 589(D)— — RS ADO EL ae 
series of measurements, . _.| Magnesium... -—- —~ §17(2 mean) — ~- eo 

1 bave only noticed bright lines; the dark lines, if; Line in Solar: ed, See 
they exist, must be very fine and must have escaped me! Corona ... } = 532 == we 


on account of the very feeble light of the star. The order | Line in — a eee See 
apy... 6is that of their intensity, taking into account | mosphere. | 
the visibility of the colour. The following figures are the | Thijs comparison shows that if we take into account 
divisions of the scale which define thcir position :— the small apparent displacement caused by the obliquity 
a. 8 ¥ B n é E of the slit (which makes all the numbers a little too large), 
30 4 G0 G73 BN 03 | and the inevitable uncertainty presented by measurements 
The flame of.a spirit lamp, observed immediately after, ' of such feeble lights, it may be admitted that the lines 
gave. the line D at the division 42; but a slight obliquity a, 7, €, coincide with that of hydrogen, 5 with that of 
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sodium, and 8 with the triple line 4 of magnesium, The the great temptation there exists to draw from this fact 
feeble dispersing power of the spectroscope used did not inductions relative to the physical condition of this new 
enable me to distinguish whether the bright line was_ star, its temperature, the chemical reactions of which it: 
single, double, or triple, for any of the three cases may may be the seat, I shall abstain from all comment and all 
occur (Conples Rendus, t, Uxxiii., p. 332). hypothesis on this subject ; I believe the facts necessary 
But the most curious coincidence, which I give here to arrive at a useful conclusion are wanting, or at least at 
with much reserve, but which it will be interesting ulti- a conclusion capable of verification. Whatever attractions 
mately to verify, is the coincidence of the line y, very these hypotheses may have, it is necessary not to forget 
bright in the spectrum of the star, with the green line that they are unscientific, and that, far from serving 
A = §32 (1474 of Kirchhoff’s scale), observed in the spec- science, they greatly tend to trammel her. 
trum of the solar corona and in the chromosphere ; the ———-—— 





feebie band :@ corresponds also to a band A= 447 of the UST IN ONO Se it to 
chromosphere ; one is thus Jed to think that the line 3 R. STONE'S lectures on “Sound and Music,” just 


corresponds rather to the bright line of the chromosphere ublished, lead one to expect that notwithstandin 
A = 587 (helium), than to that of sodium, 589. If this the formidable ap earance of bien of the key-boards a 
interpretation be accurate, the bright lines of the spec- hibited at South Rensiagion, the cause of scientific music 
trum of the star comprehend exclusively the brightest and of just intonation in particular wall be materially 
and most frequent lines of the chromosphere. The fol- advanced by the Loan Exhibition. 
rie athe according to Young’s Catalogue of the Certainly we may look for something practicable and 
Chromospheric Lines (/ Atl. MM. ag.y November, 1871), 18 little short of perfect in the “ Natural Finger-board” of 
N of the brightest lines and their relutive Mr, Colin Brown, the Euing Lecturer on Music in the 
Andersonian University, Glasgow. As supplementary 
Fea - yey, 587 532 5176) 486(F) 447 434 to the descriptions given by Dr. Stone and by Mr. 
_ trequence ... I “100 75 #15 00 75 100 Brown himself, I trust the following remarks will help to 
AU the other bright ines have a relative frequency elucidate the construction of the instrument, and to make 
lower than ‘10, with th exception of the fourth bright line still more obvious its simplicity and “naturalness.” 


rerdreaay wins is to the extreme violet, whose tre- The vibration numbers of the diatonic scale being 
"Wg Tepresented by 100, I believe, moreover, that represented by 
12, 2, 


be aki elas cee dala’ a Qe - A é Ld 
: “~ this line’ without always being able to 9 $ 4 3. 5 
at pighe ee re : ea de ee eee a ae 
: 20 Say. up, the light of the star appears to PO | ir we build the sc: the dominant 2 the yibyation | 
(Sess \einactly he same qmpositicn’ aa’ that of the solar | 1 Oe 70He Cae Aone Span Ge cea Se 8 
“faveldpe'known..as the chromosphere. Notwithstanding | numbers will be— ae So 
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‘aad if we built it upon the subdominant ; the vibration | 


‘mimbers will be-- 


Or, more generally, if C,D, E, F, G, A, B, 2C, be taken 
to represent the vibration numbers of the so-named notes 
4n the scale of C, then the vibration numbers of the scales 
on G and F will be— | 

C, D, E,aF, G, BA, B, 2C, 

¢, 4D, EF, G, A, =B, 2C, 
where : 


i 
—"9 


‘=m 135 = 
a= oe” 
aand § being respectively the chromatic semitone and 
the comma. Here the law of the formation of the relative 
scales is so obvious that they can be written down suc- 

cessively at sight. — 

Now let the fifteen scales be written down from C to 
C@ in the one direction, and to Cp in the other, when it 
will be immediately apparent that the symbols are 
arranged in groups of threes and fours, and if we draw 
straight lines horizontal and vertical so as to enclose 
these groups each in a rectangle, we have at once the 

operly so-called “ Natural Fingerboard,” the rectangles 
‘being the digitals, of which the larger are white and the 

? coloured 
se : 


CH] aBC | «BD | ofE | aBF | ofG oa apB ee 
FH] aC [0 aD | ofE | a6F | a6G | a8! 2B | 208C 
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B | «BC | aD| SE] ofF [0 aG | ofA | BB | 206 | 
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Here all the scales are true and adjacent according to 
their a the fingering obviously the same for 


- all. . The relative minors are: provided ‘for by a round |. 


‘| Things,” by Mr. Colin Brown. 


_ things 


ts The intervals on the beard as seen above exnr . * them- 
_ selves ; moving from flat-towards sharp keys the ‘interval . 
‘from a white to a coloured digital is a, and from, coloured 


thy 


to white 8. 


Between digitals related as aG (G#) and =A (Ap), that 

‘is, between every pair similarly related in’ mutual azimuth 

(to borrow a term) and distance, the schisma occurs. The 

keyboard gives us the yalue of the schisma by inspection ; 

we may either take the route-— oe 
9. 


TAtoAs=a:AtoG= %: 
a 10 


G to eG = a, 

giving schisma = 2 Or thus— 

, 15 

16° 
giving schisma = ~308. This expression shows that the 


schisma also exists between any round digital, and the 
coloured digital next below, Or we may get an entirely 
numerical value thus :—Since from white to white is 8 ; 9, 


then from 3D diagonally to BA is (8 : 9)* and from BA 
back horizontally to aC, a minor sixth, is 8 : 5, the interval 
of aC and zaP is 


~AtoA =a:A toBA = 8: BA toaG = 


Schisma = 5(2). 


Again, the “comma of Pythagoras” being the excess of 
twelve fifths over seven octaves is expressed by — 


(3 y" T = ( oe 
2} 27 2). 2 
that is, it is the excess of six major tones over one octave, 
The keyboard shows this immediately; from gD diagonally 


to 2a8C is six major tones, thence back horizontally to a8C 
is one octave, therefore a8C differs from -_D by the 


“comma of Pythagoras.” And every pair of white 
digitals (or coloured, as al) and —. £) similarly related in 


azimuth and distance have the same interval. Obviously, 
by mere inspectioa of the board, the “comma of Pytha- 
goras” is equal to comma + schisma. In fact this key- 
board will well repay a very careful study. | 

Turning to the practical aspect of the subject, the har- 
monium on this principle must be considered “un fait 
accompli,” judging by the highly appreciative interest 
shown by the South Kensington audience, who remained 
long after the close of the lecture to listen to the instru. 
ment which was exhibited, and played on. 

When we count the number of wires that would be 
necessary for a piano, the prospect would be somewhat 
alarining, did we not remember that on account of the 
number of harmonics and sub-harmonics, or combination 
tones that would be called into play, probably oné wire 
to each digital instead of two or three would suffice. ~ _ 

The original account of this key-board is given in the 
second of two small pamphlets entitled “ Music in Common 
In these: the numerical 
basis of the diatonic scale as derived from ‘harmonics is 
laid down with remarkable perspicuity, and amongst other 

the reader will see, for the first time probably, 
that although the fourth and sixth of the scale are want- 


a 


‘ing as harmonics to the tonic, yet they come gut in the 


diatonic scale as harmonics to the fourth of the scale. 
Indeed the’ seven notes of the scale come out successively 
as harmonics to Fa in the fifth and sixth beyaves - 


AR, C 


Fa 





ANATOMY Of THE ee ia A 
_7T*O the. histologist, the zoologist, and the human ana- 
T ‘tomiat the eat are or eo swonsiderable interest, 
from the points of view of their minute structure, their deve- 
lopment, ogee bes their Mahara ie: bap peniod 
diseases to.which they are subject ; anc 
aa boen deficient in » work on “Dental Anatomy, Human 
and. Comparative.” Text-hooks, sich as Quain and 
‘Sharpey’s “ Anatomy,” give us full information with refer- 
ence to their structure, form, and seaitory bea in man, 
whilst in Owen’s superb monograph on “ Odontography,” 
as in his “ Anatomy of Vertebrated Animals,” their zoolo- 
ical aspect ‘is treated of in detail, Mr, Charles S, Tomes 
as filled the deficiency in the volume under considera- 
tion, in a manner so satisfactory that we feel assured that 
his work will take a high place among Messrs, Churchill’s 


valuable “ Manuals.” 


i 
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For some years past Mr. Tomes,"following his father’s 
footsteps, has been carefully investigating the structure 
and development of the teeth, not so much in man as in 
the lower vertebrata ; and his results have been published 
in the Proceedings of the Odontological Society, the 
Quarierly Fournal of Microscopical Science, the Transac- 
tions of the Royal Society, and elsewhere. In the work 
before us these results, many of them of considerable im- 
portance, are carton aglerty in the sections to which they 
refer, the book itself beiag an excellent epitome of our 
present knowledge of the development and structure of 
the teeth in man and the lower aninials, ; 
| It da evident to’ all that a thorough acquaintance with 
+ ipetatbre odontology cannot be obtained by anyone 
RO familiar with ‘the structure and development of the 
4%" A Miinoal of Dental Anatomy, Huma mpatative.”, By'C. 5. 
“Woines, MAC aad A. Churcaul: eye) tn comparetve” BY 
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| NATURE 


presence of enamel in the lower vertebrata, we 


6 





histological and embryological odontology are much. 
enhanced by a knowledge of the comparative anatomy of — 
the organs studied, as is the human dentition, although 
we would be among the last to make it a sine gud non 
that our dentist should be thoroughly informed on this 
large view of the subject. It is, therefore, on these ac- 
counts that Mr. Tomes’s Manual will appeal to more than 
one class of student. | 

‘The work commences with. an account of the teeth of 


ea 





man and of the bones with which they are associated, “ as 
being the standard with which the student is likely, con- 
sciously or unconsciously, to compare those other forms 
with which he afterwards becomes acquainted.” The 
dental tissiies are next described, followed by the deéve- 
lopment and eruption of the..teeth, the last two hundred 
pages being devoted to the Zoological aspect of the 
subject. 

The human teeth have been studied so thoroughly that 
Mr. Tomes has nothing special, to tell us with reference 


teeth, In the same way the facilities for investigating 
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tothem. As to their arrangement, his experience con- 
firms the fact that, from the parabolic curve in which they 
are arranged in the typical human jaws, tending to 
squarish in the lowest races, “a deviation in the opposite 
direction. is daily becoming more common in the most . 
highly civilised races, resulting in a cohtour to which in, 
extreme cases the name of V-shaped maxilla is applied, 
On the subject of the histology of the dental tissues we 
notice eral interesting points. With refer pele on a 
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on the density and thicknest:of the cloud below the point | The..Jarger {stones fall: faster. than ‘those. which .are’ 
frum which the drops started, | gmatie, “and consequently gay ceded them: an tet, 

“The author’ object is to-auiggeet that this is the ectual | = ee ee ee 
way in which raindrops and hailstones are formed,{. — i eee Vee, eae, : 
He was first led to this’ conclusion from observing 
closely the structure of eérdinary hailstones. Although 
to the casual observer huilstones may appear to have | 
no particular shape except that of more or less im- oo 
perfect spheres, on closer inspection they are seen al | 
to partake more or less Gf a conical form with a rounded, 
base like the sector of a sphere, In texture they have 
‘the appearance of.an aggregation of minute particles of | ee 
ice fitting closely together, bur without any crystallisation | | 
such as that seep.in the snow-flake, although the surface | : | 
of the cone is striated, the striz radiating from the vertex. | 
Such a form and texture as this is exactly what would , 
yesult if the stones were formed in the manner described | 
above. When a particle which ultimately formed the 
vertex of the cone, started on its downward descent and | 
‘encountered other particles on its lower face, they would 
adhere to it, however slightly. The mass, therefore, would 
grow in thickness downwards ; and as tome of the par- | 
ticles would strike the face so close to the edge that | 
they would overhang, the lower face would continually | ae be: 

a ow broader, and'a conical form be given to the mass | a ana : 
above. 

When found on the ground the hailstones are gene- 
rally imperfect; and besides such bruises as may be 
accounted for by the fall, many of them appear to 
have been impertect before reaching the ground. Such | descent; and then the smaller stones will stick to the 
deformities, however, may be easily accounted for. | larger and at once deform them, But besides the defor- 
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Fic. 3.~—Imitation ia Plaster of Paris. 








Figs 4—~Imitation in Plaster of Paris. 


mation caused by the presence of the smaller stone, the | case when the stones become large, as large as a walnut, 
effect of the impact may be to impart a rotary motion to | for instance. 
the stone, so that now it will no longer continue to grow | An idea of the effect of the suspended particles on being 
in the same manner as before. Hence we have causes | overtaken by the stone, may be formed from the action 
for almost any irregularities of form in the ordinary hail- | of the particles of sand in Mr. Tilghman’s sand-blast, used 
stosie. | for cutting glass, The two cases are essentially thesame, 
It ap from the numerous accounts which have been | the only difference being that the hailstone is moving 
published that occasionally hailstones are found whose | through the air, whereas in the case of the sand-blast, the 
form is altogether different from that described above. | object which corresponds to the stone is fixed, and the 
‘These, however, are exceptional, and to whatever causes sand is blown against it. 

‘they may owe their peculiarities these causes cannot affect | By this sand-blast the finest particles of sand are made 
‘the stones to which reference is here made. to indent the hardest material, such as quartz or hard 
Again, on careful examination it is. seen that the | steel; so that the actual intensity of the eta between 
ordinary hailstones are denser and firmer towards their | the surface of the particles of sand and that of the, object. 
‘bases or spherical sides than near the vertex of the | they strike, must be enormous. And yet the velocity of 
‘cine, which latter often appears to have broken off | the blast is not so much greater than that at which a Rood 
in ‘the descent. This also is exactly what would | sized hailstone descends. It is easy to conceive, there- 
result from the manner of formation described above. | fore, that the force of the impact of the suspended par- 
When the particle first starts it will be moving slowly, | ticles of ice if not much below the temperature of freezing . 
and the force with which the particles impinge upon it | on a large hailstone, would drive them together so as to 
will’ be slight, and, consequently, its texture loose ; as, | form solid ice. For the effect of squeezing two particles : 
however, it grows in size and its vélocity increases, it will | of ice together, is to cause them to thaw at. the surface of | 
strike the particles it overtakes with greater force, and so | contact, and as soon as the pressure is relieved they freeze 
drive them into a more compact mass. If the velocity | again, and bence their adhesion, 
were sufficient, the particles would strike with sufficient | ‘It is then shown that hailstones, such as those described, 
‘force to adhere'as. solid ice, and this appears be the | can neither be formed by the freezing of rain-drop#, nor by 
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na coridensation of vapour on.a nucleus of ice} and that | 
4s impossible that the particles of ice.cam have been 
rawn together by electrical: attraction~their conical 
kape, and the increase. in thet density. towards their 
ticker sides clearly showing that the, particles have aggre- 
ated from one dines, ‘pod ire an ingreasing force as 

e@ size of the stone has increased. 
rhe possibility of maktng artificial stomes is thus con- 
dered :—-if a stream of frozen fog were driven against 
ny small object, then the frozen particies should accumu- 
ate on the object ina Mass resembling a hailstone. Not 
eeing his way to obtain such a stream of frozen fog, the 
uthor thought it might be worth. while to try the effect of 
lowing very finely.powdered plaster of Paris. He there- 
sre introduced a:stream of this material into a jet of 
team, issuing freely into the air (which he hoped would 
aoisten the powdered plaster sufficiently to cause it to set 
rmly into whatever form it collected), The jet was 
lirected against a'splinter of wood.” 

In this way masses of plaster very closely resembling 
ailstones were obtained. They were all more or less 
onical, with their bases facing the jet. But as might be 
xpected, the angles of the cones were all sinaller than 
hose of the hailstones. Two of these figures are shown 
nthe sketches annexed: |e 

The stria were strongly marked, and exactly resembled 
hose of the hailstone. The bases also were rounded. 
[hey were somewhat steeper than those of the hailstone ; 
wit this was clearly due to the want of sufficient cohesive 
ower on the part of the plaster. It was not sufficiently 
vet. Owing to this cause also it was not possible to pre- 
erve the lumps when they were formed, as the least shake 
aused them to tumble in pieces, — 

Similar masses were also obtained by blowing the 
‘apour of naphthaline, but these were also very fragile. 
NVhereupon it is remarked :—At ordinary temperatures 
he powdered naphthaline does not adhere like ice when 
oressed into a lump. No doubt at very low temperatures 
ce would behave in the same way, that*is to say, the 
yarticles would not adhere from the force of impact. 
ence it would seem probable that for hailstones to be 
ormed, the tempcrature of the cloud must not be much 
velow freezing-point. — 

That the effect of the temperature of the cloud exer- 
ises great influence on the character of the hailstones 
‘annot be doubted. And if, as has been suggested by 
M, L. Dufour, the particles will sometimes remain fluid, 
‘ven when the temperature is as low as o° F., it is clear 
hat as they are swept up by a falling stone, they may 
reeze into homogeneous ice cither in a laminated or 
rystalline form. 

‘The author then proceeds to show that raindrops are 
Haase formed in the same way as hailstones; that 
dthough the raindrops have no structural peculiarities 
ike the hailstones, the aggregation of the particles of 
vater by the descent of the drop through the cloud is the 
mly explanation which will account for them, He shows 
hat, as Mr. Baxendell had previously pointed out, the 
mount of vapour which a cold drop could condense 
fore it becomes as warm as the vapour would be in- 
ippreciabie ‘when compared with the size of the drop, 
Nd since, in order that there might be condensation, the 
ir must: be warmer than the drop, the drop could not 
axt with its heat to the air. He also shows that during 
he time of descent of a large drop, the heat lost b 
aciation would not account for the condensation of suf- 
cient Vapour to make any appreciable difference in the 
ixe of the drop. Whereas if we suppose all the vapour 
thich & body of saturated. air at 60° F. would contain 
ver and above what it would contain at 32° to be changed 
ato a fog or cloud; then if a particle, after commencing 
o descend, aggregated to itself all the water suspended in 
he volume.of air through which it'swept, the diameter of 
he dap after passing through 2,000 feet would be (more 
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than an eighth of an inch, and after passing through 
4,000 feet a quarter of an inch, and so om. So ‘that m : 
passing through 8,000 feet of such cloud, it would acquire 
a diameter of half an inch. . oh ae , 
The fact that raindrops never attain the size of large. 


hailstones is explained as being due to the mobility in the |. 


case of large drops of the surface tension of the water,. 
y which alone the drop retains its form, to withstand the 
disturbing force of the air rushing past ; when the drop 
reaches a certain size, therefore, it is blown in pieces like. 
the water from a fountain. po 

The origin of drops and stones is then discussed—why 
some of the particles in a cloud should be larger than the 
others, as it is necessary for them to bein order that they 
may commence a more rapid descent. A cloud does not. 
always rain; and hence it would seem that in their 
normal condition the particles of a cloud are all of the 
same size and have no internal motion, and that the varia-~ 
tion of size is due to some irregularity or disturbance in 
the cloud. . 

Such irregularity would result when a cloud is cooling 
by radiation from its upper surface. The particles. on 
the top of the cloud being more exposed would radiate 
faster than those below them and hence they would con- - 
dense more vapour and grow more rapidly in size. They. 
would therefore descend and leave other particles to form 
the top of the cloud. In this way we should have in - 
embryo a continuous succession of drops. | 

Eddies in the cloud also form another possible cause of 
the origin of drops and stones. 


DALBERTIS’S EXPEDITION UP THE FLY 
| - RIVER, NEW GUINEA 
RECENT letters from Sydney announce the successful 
results of Signor L. M. D’Albertis’s expedition up the 
nue River, and that he was shortly expected back in 
ydney. 

The following letter from him te Dr. George Bennett 
has been published in the Sydney newspapers of October 
13:— 

“DEAR DocToR,—I! have written a letter to the Com- 
‘mittee, necessarily very brief, as I have but little time 
and a very scanty supply of paper. I am satisfied with 
the collection I have made, not for the number, but for 
the quality. I have four species of birds of paradise 
(Paradisea), the P. raggiana, the P. apoda, the twelve- 
wired bird of paradise (Se/eucides alba), the king bird of 
paradise (Cincinurus regius), and the rifle bird (Epimachus 
magnificus). Y got a perfect adult specimen of a casso- 
wary, which I think is Casuarius bicarunculatys ; also 
the Dasyptilus pecqueti, a new genus of P/ilotis, anda 
splendid new species of Gracu/a, and several other small 
but very interesting birds. I have seen many birds 
which are not included in the avifauna of New Guinea, 
as the Pelecanus conspicillatus, the Jabiru (Afycteria 
australis) and the pygmy goose (Netlapus pulchellus), 
Among my fishes I have some fine and large species, 
Of reptiles I have very few except a water snake, 
which I hope will be something exffaordinarily new. 
Among my insects I have some fine Coleoptera, but 
the season was not very favourable for them. I expect 
to have about five hundred species of dried plants and 
between twenty and thirty of living plants, collected far 
in the interior, many of which I did not get after- 
wards. I hope Mr. C. Moore will be satisfied, as 
I have some fine crotons and palms among them, 
also some ferns with variegated leaves, orchids, and 
several other plants with variegated or spotted foliage, 
&c., from the very centre of New Guinea. .1 hope Mr. — 
Moore has sent to Somerset some Wardian cases,so that. 
the plants may not be destroyed by the sea breezes during 
the passage to Sydney. I much regret that I cannot send - 


| you any specimens, but’ I have not a box to pack them _ 
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in 5. the few boxes I have are’ filled with earth and living 
‘plants: My cthislogew collections. are very. extensive 
Indeed ; I have Jiverally cleared all the houses, and I: 
“have the best collectionvof the stone implements of New’ 
Guinea ever seen, of every kind and description. Ihave 
also the ornaments used when dancing and when engaged 
‘in war, paddies ‘for their canoes, &c., &e. I procured | 
dresses of various patterns, some petticoats made of | 
human hair, others, of grass, both of the natural colour : 
and dyed; stone implements, finished and unfinished ; 
painted and carved skulls, stuffed human heads, arrows 
pointed with bone, artistically worked, and the cement 
weed in fixing the points. I am very anxious to show 
you everything, and see your surprise at the beauty of . 
‘my collection, as you can so well appreciate it. I hope 
my plan of the Fly River will be correct. I have noted 
mile by mile, and every day [ landed I recorded the 
nature of the soil, &c. I hope the Government, Com- 
mittee, and subscribers to the Expedition will be satisfied 
with the confidence they placed in me, and, more so, 
when I have time to publish my notes ¢# exfenso. I have 
investigated science in all its various branches, more 
especially anthropelogy. The presence of the great bird 
of paradise (Paradisea afoda, Linn.) in the centre of 
New Guinea, but at the same time in almost the 
sume latitude as Aru Island, is of the greatest im- 
portance after what Lesson has asserted, and which 
has been denied by Wallace. 1 have got specimens 
in every stage of plumage, and of both sexes, and I have 
no doubt it is the F, afoda, and nat the #. papuana, It 
is, nevertheless, much smaller than all the specimens I 
have scenin the British Museum, and in the collections of 
Mr. Beccari and Mr. Cockerell, and if with this distinction, 
when comparrd. any other difference may be perceptible, 
then it will probably prove to be a new species. For the 
present I believe it to be the Paradisca apoda. 1 have 
two beautiful male birds in full plumage, and also of the 
/*. raggiana, \ hope the Committee will be pleased with 
the short report I have sent, but at the same time must ask 
them to suspend their judgment of all that J have done until 
they receive a more extended and minuter account of the 
expedition from me.” [Mr, D’Albertis concludes his letter 
with a few Nines addressed to Mrs. Bennett, in which he 
says]: “Iam in good health and spirits, and remember 
your kindness, for | bought bananas, when I was starving, 
with the red worsted ribbons adorned with pearl shells you 
ave me to traffic with the natives. I also enjoyed the 
large plum cake for a month, apid finished it in the true 
centre of New Guinea, and wished I had another. The 
flag was the admiration of the natives of Moatta, and I 
bore in remembrance the ladies who presented oe aah 
OUR ASTRONOMICAL COLUMN 
Tue New STAR is Cyanus.—lIt is stated by Prof. Littrow 
(Bullen International, December 12) that this star, which on 
December 1 appeared of abont the same brightness as at the time 
af discovery on November 24, was of the fourth magnitude on 
December 2, and two days later had descended to the fifth. 
* Comparisons with neighbouring stars, using the magnitudes of 
the ‘“Durchmuster ng” on December 13, showed that the . 
estimate we gave last week was somewhat too low, being doubt- 
Jess influenced by the unfavourable conditions on the previous 
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night ; the star was found to be 5'8-—-6'0, but as before, without. | 


trace pf colour, 

The following position for 18760, will be rather closer than the | 
che given last week, R.A. 2rh. 36m. 50'415., N.P.D, 47°43' 21'S, | 
to which correspond annual precession in R.A. + 2°36%8, ia 
NPD, - 1637, We give M. Cormu’s spectroscopic remits 
in another colume, ! 
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Mieluse's second catalogue from ‘Besse? s: cong ‘dbservations 3 he. 
keys’ “sein Spectrum fit” dus ‘mevbeostiiesde “water cindcan 
tausenden, die ich bislang untersucht habe," end thinks the 
star may eventually prove to be varinble. . Haw this object been 
examined, hy any British spectroscopist? It "was: olweryed “hy: 
Bessel ag an eighth magnitude, October 26, 1893, and hie. 
position reduced to 18770 is inj, A, goh. 43m..aq'as., NBD. 
67° a7’ 36". a eee 


THE MInog Pane, No. 169.—-This last discovered member 
of the group of small planets which was detected at Paris'on 
September 28, bas’ been named * Zelia.” M. Leverriet’s- 
Suilletia of December 12, contains ample materials for the deter- 
mination of its orbit. a 


‘ 
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Newcomp’s CorRECTIONS TO HANSEN'S LUNAR TABLES, 
——Part IfI. of papers published by the United States Commis- 
sion on the transit of Venus, just received, contains an important | 
investigation, by Prof. Newcomb, of the corrections required by 
Hansen’s lunar tables, for the purpose of rendering the lunar 
ephemeris available for accurate determination of the longitudes - 
of stations not telegraphically connected with well-ascertained . 
positions. | 

Remarking that determinations of longitudes from moon cul-— 
minations have been found by experience to be subject to con-— 
stant errors which there is difficulty in allowing for, Prof. New- 
comb refers to its having been a part of the policy of the Ameri- 
can Commission to depend rather upon occultations. An-occulte- . 
tion of a star is a sudden phenomenon, and the time at which it 
occurs can be fixed by observation within a small fraction of a 
second ; wherefore, if the ephemeris of the moon is exact and her 
figure a perfect circle, the longitwle could be determined from 
such observations with a similar degree of precision. The ine- 
qualities of the lunar contour form a source of error that it is 
impossible to avoid, but may he consilered to be eliminated 
from the mean of a large number of observations, and the star’s 
position admitting of being fixed by the merdian i.straments 
with any required exactness, there remain only the errors of the 
lunar ephemeris to be dinsinished as far as practicable, and it is 
the object of Prof. Newcomb’s paper to reduce these errors to a 
minimum, | | 

The material principally relied upon is the series of meridian 
observations of the moon at Greenwich and Washington from 
1862 to 1874, but in order to verify the most striking and unex- 
pected result of the investigation, the comparison of Hansen's 
tales with the Greenwich observations during the twelve years 
1847-1858 has also been utilised. The result sliuded to is the 
irregularity in the moon’s longitude represented by 

1'“so sin (56°83 + 13° 124rge) | 
where ¢ is reckoned in days from Greenwich mean noon of 1859, 
January 0. The period of this incquality is a7'430q days, 

Prof. Newcomb remarks that ‘it would perhaps be premature 
to introduce 80 purcly empirical a term as this into lanar tables 
for permanent use,” but in the particular case to which his 


{ researches apply, where it is requisite to obtain the correclions 


of the tables with all possible accuracy for a limited period only,, 
he considers the evidence in favour of the existence of ‘the 
inequality sufficiently strong to justify its introduction, THe 
further observes that the only apparent’ cause for this term is 
‘‘the attraction of some one of the planets” 
‘Prof, Newcomb finds some support to # correction af the 
tabular longitude of node, as already auggested by Hansen in 
the Derdepung in connection with. his discussion of ancient: 
eclipses.’ The entire corrections to the tieon's longitude given 
by his investigation are given at p. 37, supplemented by avpiiliary 


tables for facilitating the calculation of, the corrections required 
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ReMarKaBew STAR Srecrxum,—D’ Arrest, writing in No- | by the tables as published, the arguments ip which extend. from 


dowerntene, Cen umbaes $n. Shia enecterm af the ater XK. 1206. of 


s8e0 to 800,, yr 


¢ 


Dav. 21, 1876] 


Tt will be remembered that Prof. Newoomb communicated his 
principal result to the Royal Astrongmical Society last summer 
(see ** Monthly Nofices,” vol. xxxvi. p. 358)- 


Pror, Firsrer’s Scimnriric Lectvrus.—-Under the title 
Sammbung wissenschaftlicher Vortrage, there has lately appeared 
# series of seven lectures on astronomical subjects by the director 
of the Royal Observatory at Berlin, It includes an address on 
‘The Astronomy of Antiquity and the Middle Ages in Relation 
to Modern Development,” notices of Copernicus and Kepler 
and their works, &c. 
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CHEMICAL NOTES 


Varnrations IN THE CRITICAL Potnt of CARBON Droxing 
IN MINERALS, AND DEDUCTIONS FROM THESE AND OTHER 
Facrs.~~Mr.W. N, Hartley has contined his experiments on this 
subject, and gives ina paper read lately before the Chemical 
Society further conclusions as to the existence of the expansible 
fluida in mineral cavities. Tle concludes it to be carbon diox- 
ide from the spectrum produced by the electric spark in a tube 
containing such gas as was liberated by the decomposition of the 
minerals ; the turbidity produced by crushing quartz under baryta 
water (Vogelsang and Geissler, 1869); the rate of expansion of 
the liquid in sapphire compared with that of carbon dioxide 
(Sorby and Butler, 1869) and the determinations of the critical 
point made by himself in 1875-76. ‘Io determine the critical 
point he uses small thermometers ma‘e specially for the purpose, 
one having a range from -- 20 to 140° F., the other graduated 
to register tenths of a degree from 25° to 33° C. The following 
table shows all the variations noticed in the critical point of car- 
bon dioxide existing in various minerals ; -- 
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Critical point. 


Topaz ... 28°C, 

Topar 28° C. and 265 
Topaz .. 249°°55 

Tourmaline 27°27 

Tourmaline 269 

Sapphire ax between 30°'§ and 31° 
Sapphire between 25°5° and 20° 
Sapphire 29°°5 

Rock crystal .. 30°°95 

Rock crystal .. 30°°95 

Rock crystal .. 32°°5 

Rock crystal .. 33°°7 

Rock crystal ... 3y° 

Rock crystal .. 30°'95 

Beryl... Ss 30° 92 


He discusses, from his conclusions, certain ideas with regard 
to the formation of diamonds, and believes that it is difficult to 
suppose that they are entirely formed by a process in which 
unoxidised forms of carbon are intermediate products, otherwise 
they would occur not unfrequently in the neighbourhood of coal 
formations. The theory that diamonds are produced by reducing 
agents on carbon dioxide very highly compressed and acted on at 
temperatures much above its critical point, introduces a condition 
of things highly suggestive of further speculation, and of experi- 
ments subject to conditions under which no chemical reactions 
have ever been made in the laboratory. 


THERMO-CHEMICAL RESEARCHES, -~Juliung Thomsen has 
found in some recent investigations that gold presents allotropic 
modifications according to the nature of the solutions from which 
it is obtained, and the reagent with which it is precipitated. The 
modifications he has examined are gold precipitated from 
solution of the chloride and bromide respectively by sulphurous 
acid, and that precipitated from the sub-chloride, sub-bromide, 
and sub-iodide, These modifications differ in the amount of heat 

| volved by each in similar reactions. As the energy shown by 
the gold precipitated from solution of the chloride by sulphurous 
i8 leas than tn the other cases, this amount is taken as the 


NATURE 





167 








| dean 


standard. The energy of the gold precipitated from the bromide 
ig greater by 3'200 jheat units, and that precipitated from the 
sub-chloride, sub-iodide, or sub-hromide by 4’700 heat wits per 
atom, 





Tueine in Tea.—As the amount of theine varies in various 
kinds of tea (according to different analyses) from one to six per 
cent., the question naturally arises whether the quality of tea 
does not depend upon the amount of theine it contains. Some 
time ago M. Claus arrived at the conclusion that the inferior 
kinds of tea contain altogether more theine than the higher, 
pointing out especially that the cheapest, the so-called brick-tea 
used in Mongolia and Siberia, and prepared from all kinds of 
refuse as dead leaves, stalks, &c., contains far more theine (3°3 
to 3'6 per cent.) than the higher qualities (1-0 to 1°3 per cent.). 
M. Markovnikoff, of Moscow, now arrives at different’ resulis, 
Having made a series of analyses‘of one kind of tea by the various 
analytical methods used until now, for ascertaining their compa- 
rative values, he proves the deficiency of most of these methods. 
Ether, for instance, extracts but one-third of the whole amount of 
theine, and benzole, one-fourth, Using, then, a more perfect 
method, and analysing six kinds of tea, selected from the highest 
and from the lowest qualities, he arrives at the result that the 
amount of theine in them varies but very little, from 2'08 to 
2°44, and that it regularly increases, with one exception, with the 
quality of tea, whilst the amount of ash given by each kind regu- 
Jarly decreases from 61 to §°7 per cent, The differences being, 
however, very small, M, Markovnikoff supposes that the quality 
of tea does not depend, or depends very little, upon the amount 
of theine, and far more upon the quantity of tannic acid and 
aromatic oils it contains, but that on the whole the teas made 
from younger leaves contain more theine than those made from 
older leaves. 


INFLUENCE OF PRESSURE ON Combusrion.—Some inter- 
esting observations have been recently made by M. Wartha, 
on the influence of pressure on combustion, Ue observed 
the burning of six stearine candles in free air, and in an 
iron case under a pressure of 1°95 atmospheres. They burned 
under this pressure with a flame 9 to 12 cm. Jong, and gave 
much smoke; their luminous power dimiuished, while the flame 
assumed a yellowish-red colour. The decrease of weight after 
one hour of burning was found to bejless than in burning in 
free air. This last result is opposed to the observations of 
Frankland, who has affirmed that the consumption of the burning 
material of a candle, or the like, is not perceptibly dependent on 
the pressure of the medium in which the combustion occurs. It 
is supposed that the difference of pressure in Frankland’s experi- 
ments (on Mont Blane and at Chamounix) was not sufficiently 
great to give a distinct difference in consumption of the burning 
matter. M, Wartha further, put a candle to burn under an air- 
pump receiver, with special apertures, and, with increasing 
rarefaction, the flame was seen to enlarge, and its luminous 
power to diminish. At a pressure of go mm., the greatest 
rarefaction produced, the luminous power was quite gone, and 
the fame, which had now assumed threefold size, appeared to 
consist of three parts, an inner bluish-green cone with a violet 
sheath, and a weakly violet mantle. The diminution of the 
luminous power in this case M, Wartha explains by the fact that 
under less pressure less of the products of combustion are sepa- 
rated in the form of soot. 
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BIOLOGICAL NOTES 
THE AMERICAN Bisons.—An important quarto memoir on 
the living and extinct Bisons of America, from the pen of Mr. J. 
A. Allen, has just been issued from the University Press of 
Cambridge, Massachusetts, it is illustrated by twelve platcs and 
a map of North America, in which the distribution of the bison 
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‘at. differént dates ig indicated by various: ‘colours, The material 
for the account of the fossil fortas, anmely, Bisow Letifrons and 


B. antiyuus, was obtained by Mr. N.S. Shaler, the Direvtor of 
"the Kentucky Geological Survey: during 1868 and 1869, at Big. 


Bone Litk. Independent of ‘its scientific interest the description 


of the chase and rapid diminution of the existing animal will wk 


found well worthy of perusal, 


CoLorAtion | ‘OF WaTeR py SALra.—Coral reefs, as is 
well known, give a grednish appearance to the surrounding water 
when they do not lie far below the surface of the sea, ‘The 
captains.of metchant-vessels are accustomed to report the obser- 
vation of such spots in the ocean when they are not marked on 
the charts. It has, however, frequently occurred, that subse- 
quent navigators are entirely unable to find at such points any 
trace of hidden reefs. Baron voa Schleinitz, commander of the 


German vessel Guss/ie, in the report on his late exploring | 


expedition, mentions that he encountered ten such places in the 
meridian 177° E, and 31° S. The lead was sunk to distances 
varying from 400 to 600 feet, at all these places, without reach. 
ing bottom. The green water presented an appearance as if an 
oily liquid was constantly rising.to the surface, and a quantity of 
it was secured for examination. Investigation showed the cause 
of the phenomenon to be the presence of a great number of 
small, transparent, spherical salpx. These were joined together 
in double rows of seve: each, and by simultaneous expansion 
and contraction maintained a regular and comparatively rapid 

Tue Evotution of THE CAMELID.2.—Prof, Cope traces an 
facodleration of the process of ossification of the cannon bones in 
Camelide, by which the three constituent metapodials become 
united at earlier and earlier periods of life. In the oldest genus, 
Poébrotherium, these bones are permanently distinct ; they are 
long distinct in Procamelus; and in Auchenia the bones are 
united before birth. There has been a concurrent reduction of 
the incisor teeth. In the Soup Fork genus Protolabis the three 
superior incisors persisted throughout life. In Frocemelus ovct- 
dentalis the second of these teeth persisted without being pro- 
truded till nearly adult age; the first incisor was very mall, and, 
with its alveolus, was early removed. In the existing Camelide 
the second incisor disappears in the same way. In ruminants 
other than Camelidz the third or external incisor has undergone 
the same process, while in the Buovide the canines have also 
been atrophied. 


SELF-FERTILISATION OF PLANTS.—Mr, Thomas Mechan, 
connate his observation. on this subject, has found that the 
flower of Cu umpanula pulherrins, when confined in fine gauze 
bags, seeded ‘perfectly ; the method of this self-fertilisation he 
has not discovered. le has observed the self-fertilisation of 
chicory, which has rather large white pollen grains. The whole 
proce's takes about two hours. About six o'clock in the morning 
the pistt! with closed stigmatic lobes elongates, pushing through 
the mass of polleff® and carrying quantities with it. About an 
hour after the stigmatic lobes expand, and the pollen falls into 
the cleft and on to the stigmatic surface. The flowers close en- 
tirely by nine or teh o’clock of the same day. No doubt pollen. 
eating insects visited the flowers, but when these were carefully 
excluded, all the flowers had pollen on their stigmatic ‘surlaces, 


mevertheless. (Proc. Acad Nat. Sci., Philadelphia, 1876, p. 142.), 


‘AN Unusvat Cast or Naturat Sevecrion.-~The usual | 


‘causes for the origin and increase of secondary sexual characters 
do.not exist among gasteropods ; there is no struggling between 


the males Jor’ possession uf the females, Mr. EK. S. Morse has’ 
described, (Proc: Boston So:. Nat. Hist, 1876, p. 284) 0 curious 


case ‘in which in « limited area the shells. of the males of 


Buccinwa ‘undatimn warcely equatied half the length of the. 
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“notky Jedge on which they'lived was at all tings. washed by dm. 
‘petuous currents, and the specimens of. ‘Byoctiom.1 were. always 


found hid in nooks and concealed in cracks: wid eravives.  Onlly. 


the smallest males could work thelr way into’ #ach constricted 


quarters to the females ;. thus a diminution of the ‘nornial size of 


the mele had arisen from a singular secondary jsexual cause, oe 


Gararixe IN RELATION TO Nurririon, —Proceeding | frm 
the supposition that the processes of digestion are merely decom- 
positions under the influence of water, which furnishes smaller 
and more diffusible molecules, that are afterwards componnded 
into the constituents of the body, M. Hermann recently (Mature . 
Jerscher) proposed the question whether it might not be possible to 
employ gelatine for synthesis of albumen in the system (its decom- 
position products being very similar to those of albumen), merely. 
adding tyrosin to it, the products of albumen-decomposition which 
are wanting. He accordingly requested M. Escher to make cer- 
tain experiments on the subject. For a number of days the same 
food, containing gelatine but no albumen, was given to animals, 
and their weight and urine were determined. Then, fora similar 
number of days, the same amount of food was given, with a 
small quantity of tyrosin added, and weight and urine again 
determined, If the above supposition were correct, the body- 
weight should diminish during the first period, and the excreted 
urine correspond to the gelatine taken, plas some albumen of the 
body ; in the period in which tyrosin was given, the body-weight 
should decrease less quickly or not at all, or even increase, and 
the urine be diminished so much as would correspond to the 
quantity of gelatine retained in the body together with tyrosin, like 
albumen. The experiments (nine series of them) made on pigs 
and dogs gave the following results :—1. Gelatine and tyrosin are 
absorbed in the intestine; they do not appear again in the exere- 
ment, 2, In food containing no albumen, gelatine alone cannot 
sustain the animal organism; the weight diminishes, 3. ‘The 
same holds for tyrosin in food that is without albumen, 
4. In food without albumen, gelatine and tyrosin may together 
sustain the organism; the weiyht of this remains stationary, or 
eyen increases. §, The addition of tyrosia to food containing 
gelatine, but no albumen, diminishes the excretion of urine, sa 
that less nitrogen is excreted than taken. 
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NOTES | 
NEXx?T month a new mineralogical journal will appear in Ger- 
many to be called Zeitschrt/t fir Krystallegraphie und Mine- 
ralogie. The editor is De. Groth, Professor of Mineralogy in 
the University of Strassburg. The most eminent Germen and 
foreign mineralogists have promised their co-uperation. 





Tu Nation states that the Trustees of the Johns Hopkins 
University are prepared, if convinced of the want of such a 
periodical, to assist in the publication of an American’ Yournal of 
Pure and Applied Mathematics. A circular to elicit an expres. 
sion of views on this subject has been issued under. the signatures 
of Professors J. J. Sylvester, Simon Newcomb, Henry A, Raw 
land, and William E.. Story. , 


Messrs. MACMILLAN AND Co, are about to publish. the first 
yolume of a “Treatise on Chemistry” by Prof. Kuscoe and 
Dr. Schorlemmer. The aim of the authors in this work has 
béen to furnish a concise but at the same time complete treatise, 
which they haope will serve as a standaxd for the use of thove who 
‘desire to obtain a more exiended knowledge thar cart be dedved 


from thé various excellent smaller’ tmanuals that cxist. Tae 


authors endeavour to give as complete. and . accurate “an “account 
as poraible . of purely chemical phenomeda, § ‘anda clear: Mescrips 
tion of the chief-chemical processes, Th the gase'ol etch clement 
and of the chief compounds a short. ‘historical, statement of the 
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} growth of our knowledge is prefixed to ‘the daseription of their | ing to the purity of the atmosphere. ‘The tims. of: stopping in. 
| cheraloat ‘properties, while in all cases of importance references far less irregular, having varied only from 3. 3Qt0O.4 PM. | cE 
-to-original memos sre given. ‘Special as hea been bestowed . Tre hall in which the Academy of Sciences meets seems {o , 
tes ae the illustrations. EC aa | A be one of the worst ventilated rooms in Paris, If the windowa 
a TH . f ollawin g are the arrangements for-the Friday evening | are closed the members are stifled with, heat and foul afr, ‘aad 
lectures ‘et the Royal Institution ;—January 19, Prof, Tyndall, many of the tnembers have a horrer of open windows. An ilhas. 
LL. D., E.RB.S., MBs January 26, Prof, Huxley, LL.D., | trious physiologist is specially remarkable for his aversion to a 
: E.R. $.3, February 2, Prof, Osborne Reynolds, “Voutex Mo- | current of fresh air, Ata pie sitting the following colloquy 
fon :” February 9, Francia Galton, F.R.S., MRL, ‘ Typical on this subject occurred — ‘M. Bouley : Nous sommes plongés 
‘Laws of TH eredity ,° February 16, Prof. F. Guthrie, E.R.S., daus un ait irrespirable ; ce n’est pas tenable; et, au liew du 
4g olid. Water 3” February 23, J. F. Moulton; March 2, Sir gaz, je désire qu’on nous rende les anciennes bougies, M. Le-. 
John Lubbock, Bt, M.P., F.R.S., MBL, ‘Ants ;” March, { vernier : J'ai réclamé I'dclairage par le gaz; mais javnis réclamé, 
Frederi¢k J. Bramwell, F.R.S.,M.R.1. ; March 16; March 23, | aussi un autre mode d’adration. Or, rien n’a cté changé sous ce 
. Prof, Gladstone, Ph.D., F/R.S., M.R.T. rapport. Cependant nous avons le général Morin, et en huit 
ha, ety: jours des appareils convenables de ventilation seraient installdg, 
M, Leverniae is setiing up, at the door of the Paris Ob- | gi t'on voulait. M. Morin: Ah! en huit jours! Uy adix ans 
 gervatory, a public clock for the use of clock-makers, who have que leur installation est décidcée en principe!!! °M. Leverrier :' 
- been in the habit of calling at a special room to see 8 chrono- Létat actuel est vraiment, honteux! Il n’y a pas de salle aussi 
meter regulated for their use. e has also issued a circular mal ventil¢e que la salle de /’Justitet !"" If M. Leverrier would, 
announcing that every commune which purchases a public! enter the meeting-room in the magnificent new buildings. of the 
eneroid barometer, places it for inspection in a public building, Royal Society during a meeting of that learned body, perhaps 
and enters into an engagement to send regularly weather tele- | he would be inclined to modify his statement, It is a curioug 
gram, will receive warnings, either directly from the Observ a° | commentary on the progress of science that in Paris and Londott 
tory, or through a departmental office established in each chicf | the most unscientificaily constructed buildings are those in which 
centre. the leaders of science carry on their delibera:ious. | 


. paaabas aco paronirier has been placed in the most |. BARON VON Hormann, presiden’ of the Oriental Museum in 
serine gee g ea rac eee a ated! Vienna, has received a letter from the Austro-Hungarian Consul 
people why come daily to sell their garden produce, Thedial | oy i nartoum iving souls detdllnnf the travele of Kayan Eiiad! 
is 1 metre 50 in diameter, and is lighted at right, (en Sduiieny “Ie Banvisited Useada. Usops,and-Uavor. 

Av the last meeting of the Netherlands Zoological Associa- and stayed fur some time with King Mtesa, whom he speaks ot 
tion (held on Saturday, November 18, in the Zoological Garden | 45 & most wonderful man, with a considerable proportion of 
of Rotterdam) the Committee of the Transportable Zoological | Abyssinian blood ia his veins, ‘This mixture of Abyssinian and 
Station (see NaTURF, vol. xv., p. 118) presented their first an- , Regro blood Dr. Schnitzer is inclined to think accounts for the 
nnal report, which wus received with enthusiasm by the members vaned traits of character which travellers tell us Mtesa exhibite. 
of the Agsociation, and will be printed in its Budddin. Next Ile speaks of him as a man of high intelligence, but like all 
year Flushing will see the station erected in its neighbourhood. | megroes, a child with tiger instincts ; his liking for Cluistianity 
With the addition of a fourth member, the Committee of the past | may possibly be an outcome cf his Abyssinian blued. Der. 
year was teselected for the year 1877, and consists now of Prof. Schnitzer states that if he gets safely to the end of his joumey 
Hoffmann (Leiden University), Dr. Hock (Assistant at the | through Nasiadi, Magango, over the lake to Duffla and Lady, 
Leiden Zootomical Laboratory), Dr. Hubrecht (Conservator | he will set about the arrangement for publication of his well- 
Leiden Natural History Museum), and Dr. Horst (Assistant at | filled diaries, Dy. Noll of Frankfort will publish the zoological 
the Utrecht Zootomical Labor tory), results of his travels, 


No less than twenty-nine medical men have been elected | A CoMMission for the investigation of the possibillity of 
members of the French Chamber of Deputies, and seven mem- | Making a canal across the Isthmus of Darien, left St. Nazaire 
bers of the Senate, One of these, Dr. Henry Liouville, suggested | 1st month. If their report is favourable it is stated that the 
the ‘establishment of an extra Parliamentary Conference of all ; work will be commenced next year. 
his pena a nite ace may into ee and the A SPECIAL society for sending n scientific and’ commercial 
conference of medical legislators has produced much useful | expedition to the unexplored parts of Asia is about to be formed 
work, Various impurtant bills hive been already prepared | > 

alae : é at St. Petersburg. 
and’ presented to the Chamber of Deputies by these medical 

members. The object of the Conference is merely to deliberate | Mr. Wii1sam JoLiy, H.M. Inspector, has reprinted the 
apon medical matters, all political subjects being excluded. | paper he read at the B.A. Glasgow Meetinfy, on Physical Edu- 


2 
t 


Members of all parties are admitted if they belong to the medical , cation and Hygiene in Schools. Kempster and Co., London, 
profession, The meetings of the Medical Conference are held | are the publishers. 
, worly sh : he residence of Dr, Henry Liouville. | In the last session of the Berlin Anthropological Society 


7 A PARISLAN optician recently ‘commenced to observe daily the _ V’rof. Virchow presented a communication from Dr. Maclay 
exact times at which a radiometer in his chap began and ceaced . 7 the results of his journey through the Malay peninsula, 
,fo rotate, ‘The results are published daily in the 7em/y, and | In his ziyzag course through the mountainous region he re. 
although different: radigmieters cannot well be compared with peatedly encountered savage tribes, displaying many points of 
each ‘other, ‘hese results are already interesting. Since Decem- resemblance with the Nigtitos of the Philippine Islands. Two | 
ber 1, when the tiret notice waa publiched, the radiometer stopped , very interesting physical peculiarities of these savages attracted 
‘twidge eatindly ducing the daytime-—on the Sth, during a thunder- the traveller's attention. The first was the unusually prominent. 
storey, “whidh Qnsted from £630 to $ #.m., and on the Igth, from . development of the so-called third eye-lid, a feature by no means 
80 %6:10;48' x.bn,, duting am ‘obsoatation produced by fogs: ‘The uncommon among many families of animals ; and the gee 
exact time of the first move varies from 3,15 to 10.25 A.M, eocopd. | semmatkable inclination sidewards of the three outer toes. This _ 


j 
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latter: peculiarity -has been noticed i several members of the 
ape family. In the course of his trip Dr, Maclay reached what 


he regarded as ‘the highest mountain of the peninsula. At its’ 


foot he found the ‘most numerous remains of the prehistoric 
Milanesiati inhabitants, and encountered the dreaded ‘‘ Bru,” an 
ape above’ the human size. His accounts possess a special 
interest, as they supply the first accurate description of what are 
probably ‘the only continental representatives of the insular 
tribes of the Malay Archipelago. Prof. Virchow exhibited also 
a bronze three-wheel vehicle, excavated: near the River Spree, 
which was ornamented with oxen heads and birds. Among a 
large number of anthropological objects shown to the Society 
were a collection of outlines of the feet of negroes on the Loangu 
coast, showing in the most striking manner, by comparison, 
with the feet of Europeans, the crippling effects of modern 
sostume. | 

Tue South African Exhibition is to be opened at Cape Town 
ym March 15, 1877. We believe that Messrs. R. S. Newall and 
-o., the well-known lightning-conductor manufacturers, have 
‘eceived the contract for supplying their copper-rope lightning- 
ionductors to the buildings. 

A MERTING was recently held in Birmingham of the Council 

a conection with the projected aquarium for that town, We are 
vlad to see that the arrangements for carrying the scheme into 
xecution are well forward, and a Committee was appointed at 
he meeting to make all necessary preliminary arrangements. 
“he proposed plan of the aquarium scems to us all that could be 
esired, and we are glad to see that Mr. Hughes, and other 
peakers at the above meeting, showed a laudable desire to make 
he institution serve important educational purposes ; we hope, 
t least, that it will not degenerate into a second-rate music-hall 
nd miscellaneous rendezvous. 
‘THe French government established many years ago at 
\thens a school to which pupils are sent yearly at its expense, 
» study, zs situ, Greek archeology. M. Jules Simon, when 
finister of Public Instruction, established a similar school at 
Lume, for Italian archeology. Both have been highly success- 
il. The number of works sent to France by them has been so 
reat that it was stated at the last sitting of the Academy des 
scriptions et Belles Lettres, that M. Waddington has deter- 
‘ined to issue a special periodical to be called danals of Arche. 
fogy in order to publish the contributions of the Fellows of the 
chools and of other French archeologists. 

'A CORRESPONDENT writes that on Wednesday, about ten 
vinutes to § 1.M., while at Blackwater, near Vorktown, Hants, he 
nddenly saw, not sixty yards off, what appeared to be a small 
all of fire falling from the heavens. It was of a pale yellow 
plour at first, changing to a lovely bluish green; then, as it 
pproached nearer to the earth, it became brilliant red, with a 
vil of fire of the colour already mentioned ; and finally, when 
bout a yard from the ground, it seemed to go out. There was 
o explosion, no hissing sound. There were thin clouds in the 
ky at the time, but‘so wind ; and very few stars had come out. 
t shortly became too dark to ascertain if any body had actually 
tHen, or if the exploding carbon, or whatever it may have been, 
ad left any mark on the grass, which was partly under water. 
everal friends had noticed an aérolite proceeding from north to 


yith in. the direction of our correspondent’s post, about the | by 


ime when he saw the fire-ball fall. 

“Tyee intensity, colour, and polarisation of the diffuse light of 
we sky in different parts has recently been a subject of study by 
[,. Wild, of the St. Petersburg Academy, who has endeavoured 
) ineasuve it with a somewhat complicated instrament devised. 
y him and named a-“‘uranophotometer.” Referring to’ the 


caderiy’s Aslfetin for the account of this instrument, we may | 


re give briefly the resilts at which M, Wild has ‘arrived :— 
" Peanceedine from the min ina vertical circle northwards. it is 
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‘found that the colour of. 
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red'end of.the spectram towards the violet, -and:-at\ about 86° 
distance from the sun, ‘it reaches about midway between 
Fraunhofer lines C and. D (corresponding to’ a wave: iano 


e a of 
07000528 mm.) ; from there on to the horizon the colour gr 





gots back towards the red end of the spectrom. Thua,/in St. 
Petersburg at the time of equinox, the sun having ébout 6c". 


zertith distance, the colour tone of the diffuse light at S0° angular 


distance (in @ Vertical circle) is mostly pure blue, and passes of 
either side into green. 2, The saturation of the, colour appears 


to reach its maximum at 90° distance from the sun ; where also 
the degree of polarisation is a maximum. 
this maximum the degree both. of polarisation and of saturation 
of colour decreases pretty regularly. 3. The intensity of the 
diffuse reflected light of the sky appears, on the other hand, to 
be at its least at about 30° distance from the sun, and from there 
it increases less quickly towards the horizon than towards the 
sun. Thus, while at 140° distance from the sun the intensity is 
about five times greater than at 80°, at 20° distance it, is ovet 
seven times greater. Southwards.from the sun the intensity is 
considerably greater than northwards for the same distance, 
Thus, at 20° distance southwards it is nearly twice as preat as 
the same distance northwards, These researches are being further 
prosecuted by the author, 


Tite “‘ photography of tones” has been accomplished by Dr, 
Stein in a way which he describes in Pogeendorff’s Annalen 
(No. 9, 1876). One variety of his method consists in fixing a 
tuning-fork horizontally with its branches in vertical planes ; 
there is a hole bored through the upper branch and a horizontal 
beam of light of somewhat larger section than the hole is directed 
on this from a heliostat. Part of the beam passes through to 
a sensitised plate in a case, which plate is made to move rapidly 
in a horizontal direction by means of a spring, or the like. Thus 
the luminous circle (on the plate) which, when the fosk is vibrated 
and the plate at rest, gives a vertical line, gives a horizontal sinu- 
ows line when the plate is put in motion. The rate of motion uf 
the plate being fixed, there will be a different number of undu- 
lations in a given space for each fork of different pitch. The 
curve has some interesting features ; thus, it is much brighter at 
the bends than at the intermediate parts, the motion having 
been slower at the points of turning. The gradual retardation 
and acceleration are clearly shown. Dr. Stein ,finds it pes- 
sible to photograph all ordinary musical tones, and even those 
vibrations which are above the upper limit of audition. He 
applies his method to strings also; fixing on these, with light 
supports, small square discs of blackened mica with a hole for 
admission of the light. Several cords in a row may have their 
periods photographed together on the same plate, the mica discs 
rising one above another. sooo SS 

THE additions to the Zoological Soclety’s Gardens daring the 
past week include 4 Sykes’s Monkey (Cercopithecus aljugulavis) 
from West Africa, presented by Mr. R, Payne ; a Vervet Monkey 
(Cercopithecus lalandii) from South Africa, presented by My, 
Thos. Mash ; a Rhesus Monkey (Afacacus erythrizus) from India, 
presented by Mr. J. H. Ivory ; a Hoffmaun’s Sloth {Cholopas 


Aoffmann:) from Panama, presented by Mr. L. R. Dickinson}. . 
Silver-backed Fox (Canis chama) from South Alrica, presented: 
‘Mr, Richard Ladd; a Common Paradoxure (Paradoxurus 
typus) from Bengal, presented by Dr, J. Bj Wilson ; a Black- 


headed Gull (Zarus ridibundus), European, presented by Mr, 


James Smart; two Jardine’s Parrots (PeacMbales gudielmt) from. . 
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On either side of . 


West Africa, two Indian Robins (Geocichla citrina), two Red- 


crowned Jay Thrushes (Garrulax ruficept), a Horsfield's Moun-- 


tain Thrush (Afycophonens horsfieldi) teow. Endia, purchaved.; a. 


Red Conti (Vasua: nasica) from South America, ‘seven Double 
spurred Franoolines (Francalinus bicelearatus) from Weat Africa, 


deposited. 
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‘4876, contains a paper on the absorption spectrum of the colour- 


fepri.’ The authors show that the colouring matter of the 
Zlysia viridis gives the same ebeorption spectram as chlorophyll, 
and that the colouring matter of other molluscs is identical vege- 
tuble colouring matters, or their derivatives.—A table of the 
solar spots und faculee observed at Palermo in August and Sep- 
tember, On at least half the days there was an absence of spots. 
The spectroscopic image of the sun’s limb as seen at Rome in 
January and February, 1875, accompanies this number. —Prof. 

erpieri continues his paper on the observations of the zodiacal 
light, by G, Jones : ; 
Oetober.-This number contains a very quaint drawing of the 
wun taken from Kircher’s ‘‘ Mundus Subterraneus,” It represents 
% sf al body covered with flames, bright spots of light, and 
pufts of smoke giving the appearance somewhat of facula, spots, 
and ‘prominences, Spectroscopic and direct observations of the 
gua made at Palermo in August and September last, by Prof. 
Tacchini. He remarks that the height of the chromosphore, 
about 12”, seems greater than is usual at the minimum sunspot 
petied where hitherto a diminution has been noticed, the eruptions 
were smaller in number. Prof. Serpieri continues his paper in 
this number. 


| Popgendorf’s Annaien der Physik und Chemie, No. 10, 
4876.——On the heat conduction of gases and vapours, and 
the dependence of their specific heat on temperature, by M. 
Winkelmann,—On the absolute changes of phase in reflection of 
Tight, and on the theory of reflection, by M. Wernicke.—The 
electric conductivity of chlorhydric, bromhydric, and iodhydric 


acid, and of sulphuric, phosphoric, oxalic, pyrotartaric, and acetic | 


acid in aqueous solutions, by M. Kohlrausch —On the transverse 
vibrations of liquid films, by M. Melde.—On the photography 
of the less refrangible parts of the solar spectrum, by MM. Vogel 
and Lohse.—On the number of electric materials, by M. Neumann. 
—~On anhydride sulphuric acid and a new hydrate of sulphuric 
acid, by M. Weber.—Remarks on M. v. Oettingen’s paper on 
temperature and adiabata, by M. Clausius.-On the smallest de- 
fiection in the prism, by M. Lommel.—On the momentary ilu- 
mination in observation of light wave streaks, by M. Mach.—On 
& radiometer experiment, by M. Kriiss,—Safety arrangement for 
hydrogen-making apparatus for avoidance of oxyhydrogen explo- 
sions on mixture of the gas, by M. Rosenfeld, 
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‘SOCIETIES AND ACADEMIES 
LONDON 


‘Royal Society, December 14.‘ Note on the Photographic 
open of Stars.” By William Huggins, D.C.L., LL.D., 

in the year 1863 Dr. Miller and myself obtained the photo- 
graph of the spectrum of Sirius, 

"On January 27, 1863, and on March 3 of the same year, 
‘when the spectrum of this star (Sirius) was caused to fall upon 
a sensitive collodion surface, an intense spectrum. of the more 
tefrangible part was obtained. From want of accurate adjust- 
sient of the focus, or from the motion of the star not being 
‘exactly compensated by the clack movement, or from atmo- 
spheric tremor, the spectrum, though ‘tolerably defined at the 
‘ edges, presented no indications of lines. Our other investiga- 
tious have hitherto prevented us from continuing these experi- 
ments further ; but we have not abandoned our intention of 
ween, 

‘on ave recently resumed these experiments by the nid of the 
18-inch. épeculum belonging ‘to the yal Socicty’s telescope in 
my possession. Considerable delay.has arisen from the necessity, 
for otk ne. Observations, of a niore uniform motion of the driving 
clock, For this purpose Mi, Howard Grubb hes successfully 
Spplied to ‘the clock the, control of a seconds pendulum in electric 
et ‘with'a sidereal clock, This system works quite satis- 
_; The prisns employed are made of Iceland spar, and the lenses 
OF quartz, «After ame trial of different photographic 





‘Prporanes, preference has been given to dry plates. ae 
The axatis le so atranged that a. délar or electric spectrum 
‘taken'on the seme plate, for’ the purpose of comparison, 





* 1 


1  & Phae Drant. Bay B, gas 


NATURE 

x + with the spectrum of the star. Spectra have’ been obtained of 
ithe Societe degti Spettroscopist: Haliani, for September, 
matters of several molluscs, by Antonio and Giovanni De-- 


side vf the aquare ‘thus 


ay e 


Sirius, Vega, Venus, the moon, &c. ; 7 | 
T do not purpose in this preliminary notice to describe in detail 
the arrangements of the special apparatus which hes been con-_ 
structed, nor to offer in their present.incomplete state to. the. 
Royal Society the results of the experiments. Still I ‘venture 
to hope that even in this early stage of the inquiry the enlarged 
copy of the spectrum of Vega '(a Lyra) which accompanies . 
this noté, may not be regarded as altogether unworthy of 
attention. 

After exposure to the light of Vega the dry plate was allowed 
to remain in the instrument until the following morning, when 4 
solar spectrum was taken upon it through the half of the slit. 
which had remained closed when the instrument was directed tu 
the star. 

The photograph shows seven strong lines all of them slightly 
shaded at the sides, The two lines which are least refrangible 
coincide with ‘two known lines of hydrogen in ‘the solar 
spectrum. | 
It is expected, by means of an apparatus now in the course of 
construction, to obtain also any finer line which may be present 
in the spectrum of this star, as well as to extend the photographic 
method to stars which are less bright. 

I need not now refer to the many important questions in con 
ne with which photographic observations of stars may be of 
value. 


Anthropological Institute, December 11.——Col, Lane-Fax, 
presicent, in the chair—The following new members were 
announced :—Rev. A. H. Sayce, G. Tippets, and T. F. Pea- 
cock. The following paper, by H. H. Howorth, was read :— 
On the ethnology of the Germans; Part I., The Saxons of 
Lower Saxony. The author contended that the Saxons north 
of the Elbe were immigrants, and of the same race as those 
south of that river, and that the Saxons were not indigenous to 
Hanover or Westphalia, but colonists or invaders. This he 
proved by the topography of those districts and by the names 
of men, things, &c. He pointed out also the strong differences 
between the old Saxons and the Saxons who invaded England. 
He referred to Sprunec's Historical Atlas for the definition of 
the ancient limits of the Saxon peoples.—In the discussion 
which followed Mr. Hyde Clarke opposed the author’s views, 
and considered that in these matters we had no better authorities 
than those heretofore accepted.—-A paper on the Javanese, by 
M. Kiehl, who had resided there for some time, was also read, 
and interesting accounts of the religion, customs, agriculture, 
&c., of the Javanese were given, Mr. Campbell also spoke on 
the subject, 


Physical Society, December 2.—-Prof. G. C. Foster, presi- 
dent, in the chair.—The following candidate was elected a 
member of the Society :—G. Waldemar von Tunzelmann.——M. 
Janssen made a brief communication, in French, with reference 
to a method which he has proposed to the Académie des 
Sciences for ascertaining whether planets really exist between 
Mercury, and the Sun. After mentioning the importance of 

hotography from an astronomical point of view he explained 
is reasons for hoping that a series of solar photographs, taken 
regularly at intervals of about two hours at 2 number of places 
on the earth’s surface would enable us to determine this question. 
As it is necessary that such observations be made at several 
places and in several countries, M. Janssen hopes that other 
countries besides France, will ere long arrange to have sucha 
series of observations taken, and he considers that io a few years 
the circumsolar regions would thus be exploféd with a certainty 
which could not ‘possibly be attained by any other method. He 
exhibited same of the original photographs taken in Japan of 
the transit of Venus, and explained the advantage of placings 
ting in the focus of the camera, in order to eliminate distor- 
tion.---Mr. Crookes showed the spectrum of a small specimen ot 
chloride of galliam which he had received from its discoverer, 'M. 
Lecoq de Boisbaudran. The discovery of this metal is of peculiar 
interest, as M. Mendelief had previously, from theoretical consi- 
derations asserted it to exist, and had also correctly given some of 
its chemical and physical properties. The mostprominent line in 
the spectrain-was a bright line in the blue somewhat more reftan- 
gible than that of indiam.—Mr. Lodge briefly described a model 
which he has designed to illustrate flow of electricity, &a, and — 
he showed how similar considerations can be 5 pre in the case 
‘of a = The mote in Its wis pres 
consists ‘of ar endless cor passin over four pullies, and on.one 
: ag imseie it passes through a series of. .. 


- according as they represent layers ofa conducting 


the atmeunt of deflection decreases, 
“Themson to cdiseover the convection of heat by eleotriciry ; 
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buttons held in their positions ‘by:tigid rods or elastic strings, 
ducting substance. When considered in connection with therino- 
electricity, the buttons aré.aswamed to oscillate on the cord, and 


other, the cord will tend to move in the former direction. Now 
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{ tinuously, On some 
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if they move in one direction with greater velocity than in the. | 


nt a junction of copper and iron aa unsymmetrical oscillation of . 
the molecules maust enzue, and the cord, or electric current, will , 


advance when two junctions are at different temperatures.. Mr. 
Lodge showed experimentally that for a given difference of 
Lanpetature the maximum thermo-electric current is obtained 
when one of the junctions is at 280° C,, and beyond this point 


that: is, if we have a circuit composed of copper and iron 






and one of the junctions be at the above temperature, the cur- 


rent in passing from hot to cold in the iron, or from cold to hot 


in the copper, absorbs heat. This fact was experimentally illus- 


This fact led Sir W. | 


trated by Mr. Lodge. A strip of tin plate is symmetrically bent | 


BO as to nearly touch the two faces of a thermopile and is heated 


et the bend by steam passing through a brass tube on one side 
(not end) of the thermopile and kept cold by a current of water 


on the other side. As the arrangement is symmetrical no current 
is found to pass through the thermopile, but when a powerful 
voltaic current passes through the stnp of metal, a distinct de- 
peciaas of the needle ie observed in accordance with the above 
AW, | Be 
_ PHILADELPHIA 

Academy of Natural Sciences, June.—Prof. Cope’s fourth 
contribution to the history of the existing Cetacea, describes new 
species of Globiocephalus, Phoctuna, and Lagenorhynchus. He 
also described (July 25) a new fossil genus of Camelida, Proto- 
labis, with three upper incisors on each side. 


PARIS 


Atademy of Sciences, December r1.—Vice-Admiral Paris 
in the chair.—The following papers were read :—Theorems 
relating to couples of segments miking a constant length, taken 
the one oh a tangent of a curve, and the other on a normal of 
another curve, the two curves being of any order and class, by 
M. Chastes.—-On the composition of glass and crystal among the 
ancients, by M. Peliot. 


analysis that the glass of the ancients differed importantly in 
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prgoesses sndieate by Florentious for pies 
an'of for the manufactere'of wines, by Mt, 
Padtet,—-On the peomettic vonstruction of the oreisures which 
gad several plate “elements which ot the’ eathe 

; net ¢ 


| , ‘Cron. at the: eathe 
dint of a body, by M, Boussinesy.—-Note on the integration of 
‘the eguation— a eth aa cts 
(ody -- ydrd(a t be + cy) - dpa’ + bx toy) balala" + Pb Myierg,, 
by M. Allégret.—On the apectram of the ew star of ‘the con: 
stellation of Cygaus, by M, Cornu. {Sre.separate article. }—~Note 
on the correction of variations in the working of astronomical 
oo arising from differences of atmoapheric prexnure, by 
.Redier, Above the bob is fixed an anerdid barometile cage, 
and a mass connected with the flexible wall of this rives or falls; 
thus compensating the effects of the presmre.—Note on the . 
theory of the radiometer ; extract from letter of Mr. Crabked to 
M. du Moncel,—Liberation of ammonia observed after raptare 
of certain hars of steel, by M. Barré. This was verified with 
red litmus and yellow turmeric paper; which applied to the 
moistened fracture, changed to blue and brown respectively. 
Bubbles of gas rose from the moistened surface during a quarter 
ofan hour. The effect is pot ia Ressemer steels, and in steels 
obtained from the Siemen’s farnace. M, Daubrée remarked that 
M. Fremy had obser ved the liberation of ammonia from steels 
in the cold state in presence of steam, M, Bougsingault had 


‘servation of the vines 


eens 


| discovered nitrogen in al! the meteoric irons he had ex. 


He proves by quotation and chemical | 


composition from the ordinary glass of to-day ; the proportion | 


of time wag much smaller (our good glasses contain 12 to 15 


per cent, of ther weight of it). Further, no teat or analysis | 


proves that the true crystal, the English et glass, was known 
lo the ancients. The honour of its invention belongs to us.--- 
General method of analysis of the tissue of plants, by M. Fremy. 
He finds the principal tissues of plants, after exhaustion by neu- 
gal solvents, to be formed by organic association of (1) celluln- 
Bebodies (cellulose, paracellulose, metacellulose) ; (2) vasculose ; 
8} cutone, (4) pectose, (5) pectate of lime, (6) azotised substances, 
{7) various mineral matters. He isdicates the reagent for each. 


wen a polymer of oxide of ethylene, by M. Wurtz, —Kesults 


“history of hybri 
. the structure, the modes of 


| The urn isa special formation, 


. The vomplex liquid of the uras 1 : 
 fignid Set kes the urns is partly absorbed.—-On the caries of 


4 Aeihoers {third communication), by M. Balbiani. 
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obtained on phylloxerised vines by their treatment with sulpho- 


_ carbonates, manures, and compression of the ground, by M. 
‘Marés.—M. de Lesseps presented a report by M. Roudaire on 
“ @ae repalis of bis exploration of te Tunisian Chotts. An extract 


from an Arabic manuscript found at. Nafta shows that the sea at 


‘one time reached to that place, M. Roudaire points out the ad- 
vantages of the new 


roject.—On the laws of impulse (edracne 
M. Baillou.—~A ‘new chapter added to the 
Asyilops, ty M. Godron.--Researches on 
formation, and some points relative 
by M. Faivre. 


meet) im plants, | 


to the fanctions of the urns in Vepenthes distiliatoria, 


to the folinceous type, derived from the pedicle, which 
median nervure ef the foliar lauina. 
proceeds from the plant itself; and 


cal 
iteel{ is a continuation of the 


M. Brame,—-Researcheson the vitality of the, eggs of 
dered nile; aS" 
ieet of temperature, at which the eggs are rendered aterile, is.gg°. 
(The cxperteaate were made with hot water.) . The eggs. and 
insects broaght ost of the ground die quickly on being exposed 
in'a dry-plane. ‘The eggs by (reason of the chitine of ‘their outer 
neh preuent muck greater resistance to destructive | 
tatly developed ; ami the gerta. or embry 
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amined, and M, Cloéz had found ammonia in the state of chlor- 
bydrate and carbonate, in the meteorites of Orgueil. He thinks 
the gaseous bubbles indicated also tha presence of a gas ‘less 
soluble in watcr than ammonia,—Researches on the urea of 
the blood, by M. Picard. There are in arterial blood two dif- 
ferent substances, both decomposed by Milon’s reagent; the 
one, very destructible, disappears almost completely in the ctpil- 
laries ; the other is fixed, resistant, and exists fn venous blood in 
the same quantity as in arterial (it is probably the nrea of the 
blood) —On the fixed cells of tendons, and their lateral proto. 
Haus expansions, by M. Renant.—Oa a dust shower at 
Roulogne on October 19, and on the mode of formatios of earthy 
rains Im general, The dust was mostly of débris of various 
microsenpic algee, with grains of atlica and lime ; it was probably 
raized from the beach. He thinks the organic matter in auch 
showers is not, as often supposed, derived from the air,—The 
height of the quaternary glacier of La Pique, st Bagnéres-de- 
Lucthon, by M. Piatte. eS 
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DR: SCHLIEMANN'S DISCOVERIES AT . 
wea MYCENAG OT : 


“\¥F all the archwological discoveries which this nine- 
.,deenth century has’ witnessed, that which Dr. 
Schliemann has just reported from Mycenze will certainly 
be'reyatded as among the most important. Indeed, as 
throwing alight on'those ¢arly days of Greece, the glories | 
of which ave reflected inthe Homeric poems, it will stand 
preeminent, and cast even the researches made by the 
same ardent éxplorer at Hissarlik into the shade. There 
was in that case always some degree of uncertainty, and 
even his most sincere admirers and sympathisers could 
not bat feel that among the successively disinterred cities 
it ‘was ‘doubtful which, if indeed any, was the Troy of 
the Iliad, and whether “the treasure of Priam” was in 
reality that of the unburied father of Hector. 

At' Mycene, on the contrary, the claim of the 
ruins which bear that name to be regarded as the 
representatives of the ancient city founded by Perseus, 
the massive walls of which were built by the Cyclopes, 
appears to be indisputable. It is true that Strabo relates 
that not a vestige of the town had survived to his time, 
but the account of Pausanias fully identifies the spot 
where modern geographers place Myceni as having been 
in his days the traditional site. of the city. 

“In returning to Tretus, on the way to Argos, the ruins 
of Mycena: are,” he says, “seen on the left, nor is there any- 
thing recorded of greater antiquity in the whole of Argolis. 
‘When Inachus was king he called the river which flows 
by after his name, and consecrated it to Juno. In the 
ruins of Mycena:is the fountain called Perscia. There 
are also the underground buildings of Atreus and his sons, 
in which were kept their treasures. There is, too, 
the tomb of Atreus and of all those whom gistheus 
slew at the banquet after their return with Agamemnon 
from Troy.: As to the tomb of Cassandra, it is dis. 
puted by. the Lacedwmonians who live about Amychi. 
But there is the tomb of Atreus himself and of the 
charioteer Eurymedon, and that in which Teledamus 
and Pelops lie together (who were the twin sons of 
Cassandra, and were slaughtered as infants by A®zis- 
theus at their parents’ tomb), and the grave of Electra, 
But Clytemnestra and AtQgistheus were buried a little 
without the walls as they were not thought worthy to be 
interred within, where Agamemnon himself, and those 
who were slain with him, lie.” 

: Such was the legend. 1,700 years ago, and making 
all allowance for the ‘reconstruction of history or legend 
to which local guides are so prone, there is enough to 
show that a strong tradition remained upon the spot of 
an eatly race of kings whose deeds were famous in the 
then remote days when the Iliad was composed. 

‘Even now the gate with thé lions still stands in the 
Cyclopean walls, the subterranean buildings and various 
sepulchres ‘Stl! exist, and'the traditioh of the treasures of 
‘Atreus and his sons appear¥ not to have been without a 
good foundation, Who ‘webe'the occupants of the tomhs 
now tified by Ts, Schliemann must of course be conjec- 
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for Egyptian influences. The bronze knife, the curious 
bronze dagger, the bronze swords and lances, the former 
having scabbards ornamented with gold, the gold-covered 
buttons, which from the description would seem to be 
not unlike those found by Sir R. Colt Home in some of 
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'} one. of the ‘Kings of the golden city; sore than one |”: 
| Basra wokixpuonie Munpyas, eh 
1. Uintil we receive photographs of the various objects 
discovéred.in the tombs it is idle to speculate upon “their, 
forms, which are of course but vaguely described ‘in a hur- 
ried account such’as that furnished to the Timer by Dr. |,’ 
Schliemann, Though many of them appear to be novel... 
in character ‘and the general contents of the graves rich’. 
beyond all comparison, yet the results of the excavations. 
do not as yet appear to be at all out of harmony with ‘.. 
what might have been predicated of the contents of a — 

royal tomb belonging to what prehistoric archeologists 

would term the close of the Bronze period of Greece—a — 

country where notoriously much allowance must be made 


a 


our Wiltshire barrows, the long flakes or knives of obsidian, -. 


the style ot ornamentation of the gold with impressed 


circles and spiral lines, are all in keeping with such a | 


period. But though in general harmony with what might 


have becn expected, there arc, as already observed, also | | 


important and special features of novelty in the dis- 
covery, : | 

The unprecedented abundance of the gold ornaments, 
the masks, the great diadems--which possibly may throw 
some light on the Scandinavian bronze ornaments which 
go by that name, and also on the Irish gold “minds” and 
the golden crosses in the form of laurel leaves—the silver 
sceptres with the crystal balls, the engraved gems, the 


vases, the great gold pin with the female figure crowned 
with flowers—possibly the Juno Antheia worshipped in 


the city of Argos—in fact the whole find will attract the — 


attention of both classical and prehistoric antiquaries, . . 
The pottery discovered appears also to be of peculiar 


fabric and material,‘and will no doubt contribute mgch | 


to our knowledge of ancient fictile art. As all the originals . 


will go to enrich the already important Museum of: 


National Antiquities at Athens, it will be mainly 
photogray hs and drawings that these wonderful obfaitey. 
will be known in this country. Let us in passing express 
a hope that the photographic and artistic representations 
of the Mycenz treasure may be more satisfactory than 
those which constitute Dr. Schliemann’s Hissarlik Album, 
With regard to the antiquity to be assigned to these 
interments, it will be well to bear in mind that they lay at 
a considerable depth below the slabs first discovered by 
Dr. Schhemann, the ground beneath which he. origi- 
nally regarded as virgin and undistitrbed ; that above 
these slabs lay a great thickness of «dééris, probably 
accumulated at a time when the city was inhabited, and 
yet that Mycenze was destroyed by the Dorians of Argos, 
about B.C. 468, at a period so early in Greek history that 
no authenticated coins of the city are known. It seems 
to have been from the depth at which the interment lay 
that they ‘escaped the researches of former excavators, | 
including Lord Elgin, upon the site. The reputed tomb | 
of Theseus, which’ wag rifled by Cimon the Athenian — 





the year after the destruction of Mycens, must have _ 7 
teed: Wut he eaenie tat , ec» | dain nearer the surface, but the bronze spear and sword: - 
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“chohes.in triumph from Scyrns to Athens, point to its 
_- “haying belonged to much the same -period, The spear of 
_. Aghilles in the temple of Minerva at Phaselis, and. the 
' Sword of Memnon in the temple of Aisculapius at Mio-" 
-. wnedia, were also of ‘bronzé, of which metal, as Pausanias 
| “Observes, all the weapons of the heroic age were mage. | 
_ Had Angustus but known of the buried treasures of My-. 
~ cenze when he was collecting’the 4rexna Heroum for his. 
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“are of little value, » It is-only"by'a Jong’-reyidence  anisig . 
'& people, by travelling’ through’ the -whols. district they: 
iahablt, and by a more or less accurate imowladge of the 
surroysiding tribes with whom ‘they miy be dntermixed, 
that the observer is enabled to. disestangle ‘die’ Cotaplesi- 
ti¢s they présent, and determine with sonte appréach to 
accuracy the limits of variation of the pute: or typical 
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' Nouseutn at Caprea, the researches of Dr. Schliemann. 

might have'been in-vain. a 
, Agit is, he is to be congratulated not only on the ex- 
"tent and importance of his discoveries, but also on his 


"investigation having brought to light those horned Juno: 
idols which he anticipated finding... His theary of some | 


_, of the owl-like figures from Hissarlik bearing reference 
‘to the name of vAavxdmis “Adin has met with more 
Tidicule than it deserved, and if the discovery of 
these horned figures of Booms aanaa “Hpn should be 
substantiated, Dr. Schliemann will be fairly entitled to 
claim the victory over his adversaries, Under any cir- 
cumstances both he and his no less enterprising help- 
meet deserve the most cordial thanks of all scholars and 
“ antiquaries, | J.E. 
- PESCHEL’S “RACES OF MAN” 
The Races of Man and their Geographical Distribution, 
From the German of Oscar Peschel. (London: Henry 
S, King and Co., 1876.) 
fb book appears from the preface to be founded on 
_ dt General A. von Roon’s “ Ethnology as an Introduc- 
' tion to Political Geography,” though it is substantially a 
new work intended to form a complete manual of ethno- 
logy. The actual title is somewhat misleading, as no 
"special prominence is given to problems of geographical 
‘distribution, while languages, myths, and mere tribal 
‘distinctions, are treated with great and somewhat bewil- 
dering detail, The ‘perusal of a work like the present, 
which, with great labour attempts to bring together in a 
compact form, all the existing information as to the 
“physical and mental characteristics of the various races 
. of mankind, impresses one painfully with the still chaotic 
“state of the infant science of anthropology. With an 
overwhelming. mass of detail as to secondary and often 
unimportant characters, we find a frequent want of exact 
knowleiige as to the chief physical and mental charac 
teristics of the several races and sub-races, 
" ‘Language, myths, habits, clothing, ornaments, weapons, 
ate described in detail, while we are, left without, any 
sufficient information as to the stature, bodily propor- 
‘tions, features, and broad mental characteristics of many 
important groups of men. The reason is obvious. The 
“former class of facts can be readily obtained by passirig 
‘travellers ; while the latter require the systematic obser- 
‘gation of an intelligent resident and more or less skilled 
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_ eaefl measurements and long-continued ‘observations. 
« J¢ is not sufficiently considered that in almost every part 
"of ! es 
” jpronght about by various causes—as slavery, war, trade, 
and accidental migrations. 
passing travellér is altogether’ deceived as to the cha- 
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janthropologist, and can only’be arrived at by means of 


the world there is more or less intermixture of races, 


Hence in miany cases the 
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race. Unfortunately this has yet been done in compara. 


tively few cases ; but anthropologists are now-hecomitg 


impressed with its importance, and we may soon hope to 
obtain a body of trustworthy materials, which mdy chable 
us to determine, with more confidence than is yet possible, 
the characters and the affinities of many of the -best 
marked races of mankind. == a ee 
We will now give a sketch of the mode. in which the 
subject is dealt with in the present work, and point eut. 
some of the more striking merits and defects it possesses, 
The first and larger portion of the book treats of the 
various physical and mental characteristics of mankind, 
the latter portion being devoted to a systematic review of 
the races and tribal divisions. The introductory chapter 
treats of man’s place in nature, origin, and. antiquity ; 
and while adopting the developmental theory as regards 
animals, argues with more or less force, against the Dar- 
winian theory of the animal origin of man and especially 
against the influence of sexual selection. The hypothetical 
continent—Lemuria—is suggested as the most probable 
birthplace of the human race, and it is explained that this 
locality is“‘far more orthodox than it might at the first 
glance appear, for we here find ourselves in the neighbour- 
hood of the four enigmatic rivers of the scriptural Eden 
the Nile, the Euphrates, the Tigris, and the Indus.” The ' 
unity of mankind as constituting a single sfectes, is 
strongly urged, while the evidences of his antiquity are 
briefly but forcibly set forth. We are glad ito see due 
weight given to Horner’s borings in the Nile valley, which 
we have always thought have been unduly depreciated. It 
is well remarked that the suggestion of the piece of pot- 
tery found at a depth of 39 feet having fallen into an 
ancient well or tank, is altogether groundless, because 
this is only one out of a large number of fragments of 
bricks and pottery found at various depths over an exten- 
sive area, and there is certainly. no reason why the one 
found at the greatest depth should have fallen into a well 
rather than any or all ef the others. It seems not to have 
been considered, by those who have advanced this view, 
that a well at Memphis, close to the Nile,‘could not have 
been very deep, and that if it had been it would probably 
have been in use for many centuries, and would. have 
become the receptacle, not of a solitary fragment of pot-. 
tery, but of a whole collection of utensils, ornaments, and 
‘domestic implements, such as invariably fall into wells in 
the course of time, Moreover, a well 40 feet deep.in, the 


“soft alluvium of the Nile must certainly have been ned. 


with stone or brickwork, and have been'protected at the 
top by some inclosure solid enough to have resisted the. 
‘muddy intadation water, and it would ‘almost certainly. , 
have'been covered over to keep out sand and ‘dust inthe - 
dry season.’ It would {therefore be alinost'impassible tp. 
bore on the site of an ancient well-withont knowing, i 5. 
‘so'that no-more hasty and unsound suggestion to, a¥eid | 
a supposed difficulty was ever made: than’ this “well 
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vereally adopted ‘ ‘as ‘fatal ta all | Gateaaos otadad on | 
“thease careful "borings, It seems..to: be thought that 
“although: we must have- ‘faces, to. ‘establish a. theory, we. 
need only. have ‘suppositions to overthrow. them. 

The next chapter—on the Physical’ ‘Characters of the 
| “Races of Mankind—treats. pretty fully of the brain and 

cranium, and also of the hair, but fay less satisfactorily 
‘(owing to ‘absence’ of material) of other physical charac- 
“ters ; and the conclusion arrived at is “that neither the 
shape Of the skol! nor any other portion of the skeleton 
has afforded distinguishing marks of the human races ; 
‘that the colour. of the skin likewise displays only various 
- gradations: of darkness, and that the hair alone comes 
to.the aid of our systematic attempts, and even this not 
always,'and never with sufficient decisiveness.” 

The next chapter treats ‘of Linguistic Characters, While 
» speaking favourably of the imitative and interjectional 
{heory of language, its powers are unnecessarily “limited 
to.events connected with the production of sounds, for 
no such fepresentation is possible of that which is per- 
ceived by sight or the sense of touch.” It has, however, 
‘been often shown that roots derived from sounds or emo- 

tions may soon be applied by metaphor, analogy, or con- 
trast, to a wide variety of meanings ; and it may perhaps 
be something more than a coincidence, that the languages 
which possess the smallest number of primitive sounds— 
the Polynesian—belong to an area where from the total 
absence of mammalia and paucity of birds and insects 
the variety of natural sounds is. extremely small. The 
chapter which treats of Social and Religious Develop- 
ment is very voluminous, occupying considerably more 
than one-third of the whole work, while more than seventy 
pages are, occupied with an account of the various reli- 
gions, a large part of which is modern history and has the 
srnallést possible connection with ethnology. This chapter 
is fall of facts intermingled with a good deal of more or 
less doubtful philosophy. We may call attention, how- 
ever, tothe view that cannibalism is not a character of the 
lowest state of savagery, but is “ more frequently encoun- 
tered exactly among those nations and groups of nations 
which are distinguished from their neighbours by their 
abilities and more mature social condition.” The ancient 
Mexicans, the. Fijians, the Battas of Sumatra, as well as 
the Fans, Niamniams,and Monbuttos of Central Africa 
-are adduced as examples, and as likewise proving that it 
is not the absence of animal food that has led to the 
fortnation of the habit. On the question of the first 
discovery of fire there is much wasted argument, founded 
on the’ erronequs, assumption that to obtain fireyby friction 
‘i @& most rious operation and always requires the 
goribined labour ‘of two persons (p. 143). On the con- 
teary, either by the hand-d@rill or by rubbing it is effected 
~with great, rapidity by one individual, and there is really 
aro yeason: why it might not have heen independently dis- 
‘covered in different farts of the world, 

“Que of the best. passages. in. this part of the work is 
Abst: which ‘treats of the influence of commerce on the 
thigrations | of. nitions (pp. 210-214). Humboldt has 
 temniatked that-had not Columbus altered his course a few 
dow ‘before sighting America he would have landed in 
Mlovida, aid. the Spaniatds would have peopled the United 
stead of Central America, and the New. World 
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Sore hdd quite | jdifferent ethnographical fea: 


i fares, “This was a vety cradé and ssphilosophica senna: 
| of ‘Humboldt's, for, as our aithor: ‘shows, the portion: ‘of 


America to be colonised by Spaniartls was almost wholly.” 


‘determined by the presence of the precios’ ‘mhtals, | 


Wherever these were not found they marked on’ their 
charts as worthless territories,” and had they ; first dis- 
covered the present United States they would certainly . 
have | at once abandoned them. Agricultural colonies © 
were not possible at that early period, and the first settle. ’ 
ments of the French and English literally perished ot ° 
starvation. Tebacco as a valuable article of commerce . 
first made Virginia flourish, The demand for codfish in: 
France caused Canada to become a French colony. The: 
Russians have settled wherever furs were obtainable. 
Spices caused the Portuguese and Dutch to settle in the 
far East, while in modern times the attraction of gold has 
led'to the peopling of California with Anglo-Americans, 
This interesting discussion is summed’ up cas the re- 
mark :— 

“We thus see how much we owe to the rare and: 
precious products of the animal, vegetable, and timeral 
kingdoms, as the means by which human culture was 
spread, and as the baits which attracted national migra- 
tions, and we perceive that the regions which were. for- 
tunate enough to possess such treasures were the’ first 
to be drawn into the sphere of a higher culture; the 
direction in which civilisation has moved has frequently 
been prescribed Ly this influence.” —~ 

In the last part of the work, devoted to a detailed eX 
position of the races of mankind, we have a somewhat 
peculiar primary division into seven groups, The first 
includes the inhabitants of Tasmania and Australia; the 
second, the Papuans of New Guinea and the adjacent 
islands ; the third, the Mongoloid nations, including the 
Malayo-Polynesians and native Americans ; the fourth, 
the Dravida of Western India ; the fifth, the Hottentots 
and Bushmen ; the sixth, the No egroes 3 and the last, the. 
Mediterrancan nations, answering to the Caucasians or 
Indo-Europeans of other ethnologists. The Tasmanians 
are said to have “exactly resembled the Australians in all . 
points, except that the growth of the hair was more 
Papuan in character.” The supposed resemblance of 
Australians to the aboriginal inhabitants ‘of Central India - 
is set aside as entirely without foundation, while they are 
said to be decidedly nearest of kin to the Papuans. These 
latter are associated with the Negritos and the Andaman 
Islanders. Notwithstanding that a wide-spread relation- 
ship between Papuan and Polynesian languages is affirmed 
(p. 342), yet the Polynesians are associated with the 
Malays as a Mongoloid sub-race, the Malayo-Polynesians, 
an association which the present writer holds to be radi- 
cally erroneous, The American tfibes are treated as 
a single homogeneous group which entered the conti- 
nent from the north-west, and little weight is given to 
the great differences of mental and physical character 
which exist and which are certainly greater than can be 
explained by a comparatively modern origin from a single 
stock. Very much yet remains to be done in determining | 
the successive waves of migration which have flowed into . 


the American continent, and we hardly think our ‘author. 


is justified in ranking. the American aborigines. as far . 


| higher than the negro¢s, on the ground that the former, © 


have, quite independenily, reached a much higher ¢ civilisa. 
tion, Throughout: aul ‘this. “portion of the ‘book. * vant: 


t76 


; ennsdemvoliinaiermnt - nt — 


thas ef information is given jag tO ‘the tribal divisions, 
"habits, languages, and ntigrations of the several groups ; 


Wat these details often obscure those broader features of 
“physical and mental peculiarity which are of most im- 
‘pértance in arrivitig ‘at ‘correct conclusions as to the 
_ ‘primary divisions: of, mankind and the true affinities of 
' the various races, 


- Tt isimpossible here to notice the many interesting | 
. questions which arise as we peruse the mass of facts and. 


‘@pinions set forth in such a work as this. Although un- 
_ equal'in treatment, and in many respects imperfect, it ex- 
hibits much labour and research, and treats in more or 
 Jessdetail every branch of the great and rapidly-developing 
_selence of anthropology ; and it forms on the whole as 
” good a manual of the subject as we are at present likely 
‘to obtain from a single author. It is to be hoped that 
‘when another English edition is required some well- 
instructed anthropologist may revise and edit the work, 
So as to modify (by means of footnotes or otherwise) the 
unusital treatment of many questions of which our author 
gives a miore or less one-sided exposition. 

hed a ALFRED R. WALLACE 
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ae acs OUR BOOK SHELF 
 Ostrishes and Ostrich Farming, By Messrs. De Mosen- 
_ ‘thal and Harting. 8vo. pp. i.-xxti, 1-246, (London: 
" Tritbner and Co., 1876.) 
Iy ornithologists have regretted the apparent retirement 
of Mr. Harting for the last few years from the field of 
scientific research, they will find on consulting the pre- 
gent volume that his devotion during that time to popular 
‘science has not impaired his powers, but has perhaps 
tended to intrease the gift which he always possessed in 
a high degree, of being able to present to his readers the 
details of science in interesting and attractive language. 
Wre have been induced to make the above remarks, inas- 
much ag ho one would suspect that under the above title 
is comprised a very complete monograph of the Siru- 
thiontace from the pen of Mr, Harting, but such is really 
the case, for, out of a volume of some. 250 pages, three- 
fourths are occupied with the history of the ostrich and 
its‘ kindred. This portion of the work is entirely written 
“py Mr. Harting, and, like everything he undertakes, is 
executed with thorough conscientiousness, The true 
“Ostriches (Struéhia), the Rheas (hea), the Emu (Dre- 
mens), the Cassowaries (Casuarius), and the Apteryges 
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are all ‘passed in review, and a complete monogra hic 
‘account given of each ; the history of the ostrich and its 
ex- 


distribution im times past and present being ve 
haustively compiled, . We can heartily commend the 


' % The translation is from the second edition, yet there ‘are a considerable 
mumber of errors and Overt some of which if may be useful to point 
‘out. First we muat notice that the copious table of contents is rendered, 
quite useless by the absence.of a single reference to the pages ‘at which the 

. several chapters and seations begin or end, Among errors of fact we notice 

Tye p. 2) that the Hylobates is said to “stand far nearer to man than the 
ahs three highest apes's”’ at 
tie Bast; af p. ary, that the , 
ax three sdones chickens,” the fact being 

| fansitowmte objects only, Aci for living things, was “three pails ¢ 

" ain. el " the Sunda, Banda, and Molucca Islands," are said to 
: niexly ny) 

S gtorins Of islands in a shallow seay” aud again, at p. sug, the Gulf of 
" wheter and Caribbean Seas are both said to be skedlaw, and to show'a: 

‘ foriaee ‘cannection with the continent ; 
rion ees thie Z think is quite erronequa, 
brought them uy the M 


alays always the word 
t 


have for. 


ougtt on the coast they work iron 


.. the Malays and traders; at p. 344 the Papuans are said to - 
souttivate fees, aed to possess “ only seediess varieties of the bread fruit,” 4. 
at p. 473 guinea-fowls are put as natives” 

dogs” as damestic animals; at p. 414 the. 
are 


“ithe exact cousrary. be 
a ounce ” it put-for the “‘Jeguar 5” at p. 4ag ",(Crae) guine 
\, Said 20 "be bred ‘for Food. * ights or mistratslations we notice at 
Ey ee ree meee mee ae 
pains an tae omen,” 


the fact; 
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- Various Mmemivirs on the Sérwthiounde’ to be’ 


| neither order is “binding on us,” 


. 20, that the Dutch are not acclimatised in , 
stone ka counting ° 
at stone or sevd is -used for , 
chickens,” &e, ; 


nd together Asia and Australia, but by subsidence have become / 
343, Papuans ace said to smele i 


As an eothusiastic _ponateur sea-fisher donit’ twenty 
_on the Canadian ¢onst of what the Americans call the 
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of the ‘principal Struthious forms, hayin "Pee 
by Me, EW Wood, while “the Zoolngis jet, ‘has 

lowed the woodcuts which ‘have illustrated Br Helens 

et | utilistd, so. 

int very ‘complete monograph of thesé birds: isthe 
_ Mr. De Mosenthal’s portion of the work is confiied. to’ 
the practical “Ostrich Farming,” and seems. to be. exe 
tremely well worked out, giving a history of the develop 
ment of the pursuit from its first commencement” The’ 
author’s personal experience has been. confined to South 
Africa, where ostri¢h-farming has acquired its ‘chief im-° 
portance, but the statistics of the exportation of ‘feathers. 
from the other parts af Africa show that .at present the 
greatest trade is done through Egypt, the annual value of 
the exports from this country being 250,000/, The Cape 
comes next with exports to the value of 20,000/, less, 
while from Barbary the-value is 100,000/. annually, from 
Mogador 20,000/,, and Senegal 3,000/, The whole of the 
process of the artificial incubation of the eggs is described 
with minuteness, and altogether the contribution is most 
entertaining and instructive. The volume concludes with | 
an appendix giving consular and other reports, all of 
which supply important statistics and interesting ‘histori-' 
cal mattcr bearing on the subject. 
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Lie Darwin'sche Theorten und thre Stellune sur Philo- 
sophie, Religion und Moral, Von Rudolf Schmid, 
Stadtpfarrer in Friedrichshafen. (Stuttgart, 1876.) _ 


A GLANCE through this book will not satisfy the reader 
that the great problems of modern thought are to be 
settled even by the well-meant essays of a well-read 
pastor. It is one of the ‘reconciliations ” of science and 
religion, so common in England, but Jess so in Germany, 
where people are in general unwilling to check views on 
scientific questions by their relation ta theology. Thé 
author impresses on his readers that the theory of uni- 
versal law is compatible with the Christian doctrine 
of miracles, and that the Darwinian hypothesis of deve- . 
lopment may really receive strong support from the 
doctrine of human development in a future state But 
his arguments prove little or nothing one way or the 
other. Next, turning to the Creation, we find him placidly 
remarking that the order of its stages is given differently 
in Genesis and again in Job, his inference being that 
The six days, in his 
opinion, are not natural days, nor are they geological 
periods, for neither would this fit with the geological. 
evidence; he therefore concludes that they are “divine 
days,” whatever that may mean. Such reading ought to 
suggest to religious minds the serious question whether . 
disbelief can do so much harm as the habit of perverting 
and mystifying belief, We may hope that when theo-— 
logians have become more familiar with the theory of 
evolution as manifested in the development of religious 
ideas themselves, their reconciliation of man’s ‘religious — 
tendencies with his scientific knowledge may be placed on © 
a higher basis than in such attempts as this, of which the . 
Ww ess is only made more conspicuous. by its good, 
intention 7 : Es B.f, a 
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[The Editor does pot hold himself responsible for ear expressed 


. , by Ats correspondents, Nather can he undertihe to return, 
pr to correspond with the writers of, rejected manuscripts, 
| No notice te taker of anonymous communication.) 
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Tettbat dd lente oboe od ood wad the worde seu faeries” 
‘Have not altogether lost’ their ‘charm; ‘but 1 confess T wholly 
‘eyerlooked ‘Prof, Newton's interesting letter on the subject, and 
‘turned back the file of NAvuRE’ and tead. the letter in connec- 
tion with Mr. Holdsworth’s, . The theory of the former appears. 
to me to pe the correct One. ; ‘the’ Atlantic 86a fishery 18 being 
t ly played ont, on ene ue ae 
: T dos has pare we ean ‘anywhere along its extensive coast 
now meet.with “ghoals” of mackerel or ‘* schools” of herring 
‘several miles in breadth, forming a mass of so compact a nature’ 
that enuall vessels had almost as much difficulty in getting through 
them as ‘Sir George Nares had in getting through the so-called 
paleocrystic ice, or hear of single hauls of 1,000 barrels! And 
yet, such was possible not twenty-five years ago. ; 
The great mischief is done, certainly in America, by trawling, 
Thin must de evident if one will but consider the modus operandi, 
by which the female fish are captured just before they have de- 
posited their spawn, a few thousand fish so taken representing 
the non-existence of many millions. The subject has received 
the most.serious attention of the Canadian Government, and has 
by it been, brought under the notice of the United States and 
French authorities. — hae 

Mr. Holdsworth appears very much amused to find that Prof. 
Newton has discovered a use for dogfish over and above his own 
instance, in which it served as “salmon” for the Preston weavers. 
But-as we have never heard that the fishermen of Morecambe 
Bay were charged with felouivusly administering a poison to the 
said weavers, we must conclude that dogfish is a wholesome, but 
perhaps not a toothsome, article of food, 

Mr. Holdsworth says that with this exception he has never 
heard of a case in which “ the hated dogfish was not knocked on 
the head and thrown overboard whenever there was a chance of 
so doing.” I can tell him one. Along the American cuast the 
dogfish ts certainly knocked on the head, but the fishermen there 
know its value too well to throw it overboard ; they keep it, and 
it yields an oil ; and of the many millions of gallons of “fish-oil” 
in the returns,  dog-oil” forms no inconsiderahle portion, 

There can be no doubt that the American fishermen, if they 
had had their say in creation, would have vetoed dogfish ; but 








as.they had not, they came to the conclusion that there was 
doubtless some wise purpose even in that creature; a thorn in 
the flesh to try their tempers and theie nets, but one which they 


forced to bear fruit. 


If it is true that the nets of the Donegal fishermen in 1875 


‘were constantly full of dogfish, and they driven to their wits’ end. 
I hope some Donegal reader of Nature will kindly read them 
this Jetter ; it may be the means of opening up a glorious future 
for Ireland. Yerhaps too some Lancashire reader will give the 
Morecambe Bay fishermen a hint, in case the Blackburn weaver 
should hereafter have a surfeit of ‘‘salmon,” and those practical 
jokers’ occupation te gone, 
May 1 in conclusion he allowed to dissent from Prof. Baird’s 
plural of “‘alewife?”’ He calls it ‘‘alewives.” There is nothing 
of the’ meaning of wifein the word, This species of herring, 
which usually goes by the name of gaspereau, is also called ale 
wife, which is a corruption of the Indian word for a fish, aZoo/, 
The‘plura, I think, should be “alewifes,” _B. G. Junxkins 
Dulwich, December 18 


A rigiene eeperenneventt 


. Sense of Hearing in Birds and Insects 


t do not know whether omithologists are acquainted with the 
rmenmet, in which curlews frequently obtain their food 


peculia 4 
on sandy fats which have been left bare by the tide, The birds 
bills into the wet sand as far as the nostrils, and 


foree. their lon 
then again withdraw it, leaving a small hole ,which, when probed, 
ia fonnd. to ‘be only just large enough to have taken in the bill. 
The animal, there ore, can Only have made a single prolonged 
| part without adding ey lateral or explorisig movements of the 
Dill, as ‘birds which feed in mud may be observed to do. Now it 
‘cannot be supposed. that curlews ‘adopt this mode of feeding 
_Stithout obtaiting from it some degree of profit, Neither can it 
Pe Supposed that they make their thrusts into the sand at ran- 
Gon ee their bills being so pointed and slender, the birds would 


’ 


‘Require to.make a-vast number of ineflectual thrusts before 


‘they happened to hit upon a worm or other edible object. The 
| qusstion therefore ix How do: the birds know the precise spots | 
wher their yiotina Hie burled in the sand? ‘That this knowlédge 
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Ping on traots of saud which, in virtde of ‘their ig le pal 
sented a perfectly smooth and uniform surface, can thersfote 
‘only sappose that the birds are guided in thelr probiage by thele .. 
sense of hearing. Doubtless it is dificult to believe ‘that this‘. 





Net derkved ‘by sight Tani ‘quite sure, for | have repeatedly | 
mpediarumerable carlew marks of the kind desoribed occur: | 
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serise is go delicate and precise as to enable the curlew.to per. 
ceive So exceedingly slight » sound as that which must be caused . 
by the movement, say, of a small worm at a distande of ten or 
twelve inches from the surface of the sand, and at the same time 
to localise the exact spot beneath the surface from which so 
slight a sound proceeds. I cannot see, however, that: any other. 
explanation is open, and perhaps the one now offered may not” 


seem so incredible if we remember the case of the thrush, Noone, 
I think, can observe this bird feeding and doubt that it finds its 
worms and prabs almost exclusively by the sense of hearing, And if 
the distance which it runs between successive pauses for listening 
represents—-as we cannot but suppose it must-—-the diameter of 
the circle within which this bird is able to hear the movements | 
of a worm, 1 think that the hypothesis I have just advanced with 
regard to the curlew ceases to be improbable. . | 

It seems worth while to add a few words with. respect to the 
sense of hearing in insects. So far as lam aware, the occurrence 
of such a sense in this class has never heen actually proved, 
although on 2 priori grounds there can scarcely be auy doubt 
concerning the fact of some insects being able to hear; seeing 
that in so many species stridulation and other sounds are made 
fluring the season of courtship. In the case of moths, howéver, . 
I believe that sounds are never emitted-—-except, of course, the’ 
dleath’s-head. It therefore becomes interesting to observe that | 
an auditory sense is certainly present in these insects, Several 
kinds of moth have the habit of gently, though very rapidly, 
vibrating their wings, while they themselves are at rest on @ 
flower or other surface. If, while this vibrating movement of 
the wings is going on, the observer makes a sudden shrill note 
with a violin or fife, &c., the vibrating movement immediately 
ceases, and sometimes the whole body of the insect gives a 
sudden start. These marked indications of hearing 1 found 
invariably to follow a note with a high pitch, but not a note with 
& low one. Georce J. RuMANES 


Poaetwaraes stat, 


** Towering ” of Birds 


Trave read Mr. Romanes’ communication on the “ tower- 
ing’ of grouse and partridges with much interest. As he re- 
quests further information, may I be permitted to contribute the 
following :—TI once observed a phensant which, after being shot, 
flew apparently untouched for about one hundred, yards, then | 
towered ten or fifteen yards, and fell dead. As a rule birds that 
have towered are picked up dead, as Mr. Romanes states ;' but 
such is notinvariably the case. A correspondence took place in, 
the /Yed some weeks since in answer to the question: ‘!Do 
towered birds ever rise again,” and several replies were elicited 
in the affirmative. The conclusion warranted by that correspond: 
ence seemed to be that towering arises from at least two distinct 
kinds of injury, In the first, the common form, the bird is 
struck in the dac#, and is always found precisely where marked 
down, It seems to me that in this kind of towering the Jarpen- 
dicudar flight may be attributed to a cause perhaps other than, 
or at all events additional to, f/monary haemorrhage. I con- 
sider that haemorrhage is a necessary factor, and Mr. Romazes 


j makes but a very strong case in favour of its being into the 


lungs, That the movements of the wings are convulsive, and the 
explanation of the towering, Iam not inclined to dispute, but I 
think it has yet to be proved that the convulsive flapping of 
wings (the directing power of the braie being in abeyance) | 
always produces perpendicular and never merely erratic flight. 
Every towering bird acts in a precisely similar way. Are we to 
take it for granted that in asphyxia itis only certain sets of 
muscles, and these always in the same and to an equal degree, 
that are spasmodically affected ? . [ have noticed that a towering 
bird very often has his legs hanging straight down (I do not | 
allude to those cases where they are palpably mutilated), and it 
strikes me as being likely that paralysis of the legs and lower _ 
part of the back may have something to do with the flight being ”. 
upward, A man who, has paraplegia always complains that he 
cannot move his legs because they are so Acdz'y, This sensation , | 
would doubtless be felt by a bird paralysed behind, and this, in 
addition to the loss of its.steering apparatus and the oe a 


contractions of the posterior muscles, would produce @ loss Of 
‘balance with much the same elfe r pasts Hag 
' really become disproportionately heavy. I have no desixe to be” 


efleet as though the after parts had 
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Mogtaatic, ‘bat merely offer thisas ‘a possible assisting factor in 
"0 Mek towering from the second Kind, of injury, thedhird.can aid 
‘“didnietimes does fly away ‘fram the ‘place where it fell, and, after 
"#etrieving, concordant testiinony.dhows lesion in the neighbour: 
hood of the ges, whence blindness has been assumed to be the: 
_ Gause, “The: fact that this very rarely ‘occurs, perfectly (agrees 
with the objection that the amalliiess of the’head is advérse’ to: 
’, the theoty' of, cerebral injury being the invariable cause, It hes: 
farther been. noticed that these birds seldom move until they are 
touched. - ‘Whether, attention having been drawn to this subject, 
- future observers will detect a difference in the towering of hirds 
‘that may, and those that cannot, rise again, is hard to say, but I 
: ..in the interests of science, all pertinent observations will 
' be 90; ted and admitted into the columns of NATURR. 
 ‘Haringdon, Berks, December 11 J. Hopxins WALTERS 
a a. ‘The Tasmanians | 
” . T spx it stated in Naturs, vol. xiv, ena (which has just 
‘reached ue), that M. Castelnau, French Consul at Sydney, states. 
din a letter “to the slg Society of Paris, read at ity last 
Sitting, that the only four: Tasmanians living were presented at 





' ‘the last levée held by the Governor of Tasmania.’ 

| ‘I cannot imagine how M. Castelnau can-have allowed himself 
_ to propagate such an error.’ It is quite true that four Tasmanian 
aborigiies were presented at-a governor's levée, but the presen- 
tation occurred. just’ ten years ago, and all the four have long 
since beeh gathered to their fathers. 

' day’ yeference ‘to the last paragraph in your note, I regret to 
viey, that. we really ‘" have seen the last of them,” The sole sur- 
'vivor of this singular race, a female, by name Trucanini, died a 
‘few ‘wonths ago at the age of seventy or thereabouts. The 
.*peteltimate” aborigine was King Billy, who preceded 

Trucanini‘to the grave three years ago. W..W. Sricey 
re Town, October 21 — 
| Algoid Swarm-spores 
‘Dw a note on algoid swarm spores, published in NaTURE, 
‘Wall xv. p, 15, reference is made to the new inveptigations of 
‘RL, Sachy, who considers the motion and accumulat\pa of spore 
ag'due.to currents produced by differences of temperQjure in the 
‘water, and not at all to the action of the light causingWhe living 
‘pwarm-spores to move. I do not know the experimdnts by 
which this result has been reached ; but the following seers to 
‘me @ confirmation of the new theory. 


™~ ‘ 
At adistance of about 5 fect from the window of my room is, 


u 


a* t 
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placed « cylindrical glass vessel of 1 foot in diameter, and con- } 


taining only some sphagna and microscopical crustacea. This 
aquarivm has been kept unshaken for four years. 

Now a great quantity of green alga is collected on the side 
opposite to the window, while the side turned towards the light is. 
eavered with a considerable number of little particles of an 
“Bmobrphous matter, arranged in pretty regular cloudy forms, con- 
Brae nothing but débris of plants or animals, and a few 
a dire, nat 


"These particles, which cannot be considered as Aving matter, - 
ise from the light mud which covers the sand at the bottom of 
the aquarium, The right and left sides of the vessel remain quite 


| should auch like to know if any of your readers have ob- 
served similar facts, a. ‘§ E. RODIER 
29, rue Saubat, Bordeaux, December 17 


. Meteor 

wT saw the meteor spoken of by your correspondent, (ant, , 
“>. LO) at Blackwater on Wednesday the 13th mat. at 4.45 P.M. 
.a& 1 was passing down St. James's Square, It was apparently of 
womewhat greater magnitude than the planet Jupiter, and passed . 

‘from worth to south, tll it disappeared behind the houses, 
* Your correspondent will find two notices of the same, meteor 
An the Zimes of the 15th inst. P. 1 SCLATER, 
i 
“OW THE RELATION BETWEEN FLOWERS 
pee VD INSECTS* ¢° 3 | 
ST HE habit possessed by our honey-bee of fedding. 
T _ itself from Bowers, ‘and its gag tected faculty of 

‘deciding amanget diferent species and divining'the situa 
OF Abatwace olf wit athe dn she Bictcen Zeitung by Dy. H. Maflar, 
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been developed at a later period . He, SPecies, 
rmianopeeen’ had developed to the point of preparing & 
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, erectrom them passes to the gall-flies, the joka joa : 
ae a 


é Ronting-wasps, from’ which latter it. goes. to th : | 


 tamailies of Hymenoptera feecing on the honey and:pat 


fameay 


. trae is € 
‘gpecies of ants and pees, : We. may see all these. 
4 . 


‘of flowers, atid manifesting a certain, if not. abengs vey 
ite a 


ébvious, intelligence in choosing the flower’ to :be. visi 


* 


.” “Phe various families of wasps differ amongst each other’ 


‘as to their ingenuity in finding the honey, but it is in-the 
bees that we first arrive at the more sera usé. of ‘the 
food, #.2., not merely for the insect itself, 


ut alsd for its . 


young, combined with such intelligence in its discovery, | 


as Groves that the most highly developed form of insect’ | 
is 


e one which profits by the honey lying most con: 
cealed. The following observations may throw some 
‘light on the foregoing statements :—- : aS 


I come to the conclusion that: the ot Anntied daa enw 


merated have a certain degree of intelligence, at least 
with regard to honey that is in sight, from never having 
seen leaf-cutting wasps or ichneumons, and still less 
hunting-wasps or bees, seek honey so long in flowers 
where it does not exist as is the case with some species 


of beetles, which feed frequently or exclusively on the | 


nourishment derived from flowers. | | 

However, even very highly-organised insects are at 
times misled, and Dr. Muller cites one case in which 
Melampyrum arvense was surrounded by a crowd of ich- 
neumons, bees, &c., seeking the honey in vain, the only 
one which succeeded in obtaining it being Bomdus hor- 


torum, which has the longest proboscis of all our humble- 


bees. , 
It cannot be said either of the leaf-cutting wasps or of 


the gallflies that they attain a high degree of intelli- | 


gence in finding concealed honey, and to these we ‘may 
add the ichneumons which are frequently found on plants 
with the honey easily seen (Umbellifera, Listera, Ruta, 
&c.), much more rarely on those where it is partially con- 
cealed (Cruciferse, Spirwa, Salix), and quite as'an excep- 
tion. on those in which it is completely hidden (Gypso- 
phila, Malva, Mentha.) 


When once a family of Hymenoptera has attained to 


the point'of intelligence of providing food for its young - 


and placing it along with the eggs, we see it develop 
greater dexterity in its search for honey. In comparing, 
for instance, the statistics of the visits of the Jeaf-cutting 
wasp and the hunting-wasp, we find that even the most 
developed leaf-cutting wasp only attempis to rob those 
flowers whose simple form renders the honey easy of 
accdss. Even those of Bryonia and Reseda seem unat- 
taindble by them. On the contrary, we sec the hunting- 
wasps attack not only these, but also flowers specially 
adapted to the movements of the fossorial Hymenoptera, 


and also the pendent bells of Symphoricarpus, which 
only allow ingress to the honey from below. It must.be 
deduced from the above statements that flowers and the 
ingects which visit them are adapted to each other, and’ 


view ofthe origin of the Hymenoptera is correct, there has 
nly Hymenoptera ; and when only regu 


hium, the Labiates, the Papilionacets, &¢., &¢, have. 
rel d after the, species of 


place for their young, — 






4 
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to 


Hike family; dexterity in acquiring: the 
es qoostn 


~ 


for example, Echium, the Labiates, and the Papilionacez:, - 


havy gone through corresponding degrees of development 
at each period of the world’s history. For example, if my’ 


been a time when species with an ovi  wageond ber Se: , 
ar,’ CURR 
ie J 


up flowers of as low a form as Salix existed, while: Reseda, 
¢ 


" 'Weé nay therefore see how through the transition of; 
hunting. seep 1 the habits of bees, Hid-ferther, within: 
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gai the: same footirig with ibe -b 


‘the length “of its tongue, is. eves ‘Dut athe 
developed. The assiguity with which & visits the flowers, 


its practice in secking those where the honcy is con- 
pe ed, its weltestablished ‘Babi oF feeding Its young 
‘entirely on fond derived from’ rowers; , 
Pring bhi of its ancestral species. - Even, however, 
‘among, these Src ei el 
cer itt 3 ‘ venar ‘a ’ ‘ * 
srabirohagieralongey family, and ' these, favoured by their 
fee size “arid. Jength of tongue, have attained still greater 
‘dexterity in getting at concealed incioe than Prosopis. 
‘Out of ‘eighty: we visits to flowers by different species, 
there’ were of Prosopis: — | | 

: Op fowers with the honey apparent, 19 =, 22'4 per cent, 
ny oS with the ‘honey somewhat concealed, but 
‘ptilt fairly apparent, 19 = 22°4 per cent. 

: On Mowe with she ane concealed, but easily reached 
through the formation of the mouth, 28 = 32'9 per cent. 

Qn flowérs with the honey entirely concealed, which 
are specially adapted to the burrowing Hymenoptera, 
8 = ‘4 per cent. : 
On flowers without honey, or at least only having pollen 
as far'as Prosopis is concerned, 11 = 12'9 per cent. 

Some of the hunting-wasps appear to show even more 
intelligence than Prosopis in the search for honey, and 
this ‘will appear still more forcibly if we leave out the 
flowers which only yield pollen, when the total result is for 
the wasps 35°3 per cent, for the Prosopis 48°6 per cent. 


‘The following table will show at a glance how far the 
hunting-wasps are above the leaf-cutting wasps, how far 
the former are surpassed by Prosopis, and how far the 
hunting-wasps, most eager for flowers, again surpass the 
Prosopis. 

a ao 6 atboee d ctd ¢ SP 
pa ie a wasps ou a Gr 16°93 By 1900 ZG 
sare 12 sone a ea $§°3 378 gF1 240 Io a5 QO — 
Principal hunting wasps. 44°57 190 637 goo 4834 
Prosopis: PTT Tr, eee | i ae yo ae Yo 32'9 4 42°35 12°Q 0 
te Naspa mom CAGE 1 ios ayy 339 4y'2 109 62 — = 


If we look down the perpendicular lines of this table 
from top to bottom we shall see the frequency of the 
visits to the flowers with the honey apparent (a) even if 
we add the visits to the flowers with the partially seen 
honey (7-+ 4) steadily decline, though the visits to the 
flowers with partially concealed honey (é) steadily in- 
crease, In still more rapid»ratio the frequency of the 
visits to the honey entirely concealed, increases (¢-+- a’), 
both in the case of those flowers whose honey is easily 
attainable through the simple form of the corolla (¢), and 
those specially adapted to the burrowing Hymenoptera (17), 

With regard to the flowers yielding only pollen (¢), the 
Prosopis shows a remarkable advance on the other 
‘Hymenoptera, probably caused by the great need the 

young fed from flowers have of the pollen. 
. Phe results of a careful series of observations, pro- 
Aonged over a. course of five summers, brings us to the 
following conclusions :-—- | 
in wi The Terthredos stand, as regards the rearing of 
‘thei 
_in their capacity of finding and acquiring concealed honey, 
the lowest of all the Hymenoptera ve have considered. 
Greens flowers with the ‘honey altogether apparent 
inuch thore frequently than those with the honey wholly or 
partially. concealed, and the latter only in the case of 
those, ith a low and simple organisation. 
vay The, honting-wasps, which, as has been previously 
“shown, stand decidedly ‘above the Tenthredos, show also 
ak Sesitedly ‘higher powet of finding honey. Even when 
the. most intelligent: and flower-loving families are ex- 
‘tluded; @. :hig , Pefcentage amo 
: ing. lowers with concealed honey, anda 
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5: | ‘appears still more remarkable when. 
“Mttle moré highly | 


place it above | 


hunting-wasps—are | 
as far surpassed their - 


| humble hive bees. 


young and in their, general intelligence, as well as + 


among the ge | 
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cwhere the, honey is apparent ; they-even, 
Rowers whose formation s thenrto be] 
fusdorial Hymenoptera, All this progress |. 
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“3: Prosopis, ‘the least highly-developed, ‘be 


either. in-general capacity or ‘in care for its | 
compelle 
ani their need of pollen, to visit 


p 
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group of Tenthredos with thewhole group of huating-waspe, 
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Bate j : ue ut 
ate the whole’. 
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4g : a3 yee; atid ‘one: 
{ which does not stand higher than the hunting-wasps,. ‘ 


; t . young aE; is yet 
, through the greater requirements oft je Jatter 


4 
if 


t 


oth flowers with can- . 


cealed honey and flowers which only produce pollen). 5... 

4. Certain species of hunting-wasps stand above the. . 
Prosopis, both in size and in the length of the proboscis; - 
these, however, only seck food from flowers for them- ° 


selves, and not for their young. — oo 

We may now hape through the following steps to’ ob- 
tain some idea how the honey-bee ‘has acquired’ its 
péculiar capacity for finding concealed honey. : 

All our European bees, except Prosopis and the para- 
sitic species, have their hairy covering specially adapted 
to collect pollen. This apparatus forms ‘a characteristic 
by which they are divided into two families, namely, 


those which collect the pollen with a brush on the lower . 


side of the body, and those which’ collect it with the 
pencil-like hairs of the hind legs. Oe ase. 


‘a 


In the former family there are various degrees. af | 
development in the pollen-collecting apparatus, difficult | 
alike to describe or distinguish ; and as the relationship | 
of these species to the honey-bee is but remote, we may, 


content ourselves with glancing at this group as-a whole, 
The second group, on the contrary, offers a.stealy series 

of degrees of development which we may now.compare 

with each other and with Prosopis. a dine ee egal 


Passing over the first’ step—~sphecodes, we come to 
'Andrena and Halictus, whose size and | 


boscis places them distinctly above Prosopis. Their visits 


of pro-. | 


to flowers rise from 7°4 per cent. in the case of flowers — 


with the honcy altogether apparent, to 51°6 per cert. to 
the flowers of complex form and with the honey entirely 
concealed. | 

The genera Eucera, Anthophora, and Sarapoda reach 
the highest point of intelligence as regards flowers of all 
our native bees, the Jength of their proboscis varying from 
ten to 21 mm., one of the humble-bees (Somdus Aortorum) 
being the only one that can in this respect compare with 

em, | 

The three above-mentioned genera, out of fifty-six visits 
to flowers, paid none to those with the honey apparent, 
but 91 per cent, to those with either concealed honey ‘of - 
complex form, or with both characteristics united, =~ 


There is no further example of increased development | 


of the proboscis in this family, but they have attained a 
further step in the transformation of the thigh brushes 
into pollen-baskets, and above all in the establishing the 
community of life and of labour which distinguishes the 
From observations made on the lat- 
ter, however, it appears that increased development shows 
a certain return to the flowers containing more visible 
honey, the haney bee, out of 520 visits observed, going to 
such flowers at the rate of oS per cent., the hive-bee, 194 
visits being observed, at the rate of 3°: per cént.. - 

The following table is faller than the previous one :-— 


, a@ 6 ath ¢o™ d@ecrd @« fg. 
Tenthredos u. «se es 69 364 85'4 13'0 °o 170) @ wm 16 
Hunting-wasps «. .. 44°7 390 637 30'0 48 9g8 xy wm, mm 
sino ae iss =} 326 226 459 33°9° 7 4o'4 HED a4 0 
Andrena and Halictus 7’ abs 33'9 4e2 x4 §1°G 96 a9 8°9 
toe ote as * : : 1 
ges do ag! © 96 96 654 273 Sey 58 Oo 19. 
Halictoides ete i . : % , 
Saropods oui Oo 54 34 S44 S57 ovr yy oO Om 
HN ang peatre o'g yor 206 ayy 439°7 722770 34 19 
Social. ate tee ~"} .o'8 Brg g2 a6'3 gg Big 4:0 eh o's . 
Bonibus apis, a. J git 5'§ 086 93°39 345 598 13°4 are; 
Ome | te ee a kapianation of Ladle ce. tee 
flowers with honey apparent; é, partially apparent; c, honey’, let 
or eer castly. woachéd ror, consented but adapted 10 SBQEE RrObqNGIN i, 
i B. Siti” ierep ypoliens "/eqneless attempts to. gut honey by 
‘mieking a hobe, ag on Daelytra; ¢, flowers withouthoney, . © 
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‘Spaailest flowers, | 
: perfection which the family of bees, viewed as a 
‘adiole, has attained, be ginning with Prosopis, and rising 
fH the most perfect of the solitary bees. belonging ‘to the 
eHoup which collect pollen on their hind legs, consist :-— 
“y. Inthe i ne develapment of the pollen-bearing 


40K of the lower part of the mouth, 
ae the: wacreasing size of the individuals, 
first 3 ig seen best in the humble and hive-bees ; the 
‘eeal RTs very: marked in the humble-bee, while the length 
a fret yoseis reaches its furthest point in Anthophora. 
Tie. Nive 


te. bas a more perfect pollen apparatus than 

#: bee, hut is inferior to the latter in size and 

et th. of proboscis, and only succeeds in obtaining more 
| h its more populous communities. 






Bet ‘well known that as a role every hive-bee occupied 
ee seeking food from flowers specially devotes itself to a 
sou eee Pies by others, however rich in 








pollen advantages of this arrangement 
j sivas peli fewer visita being made in vain to 
| wets ‘already: plundered, and much greater dexterity 
ing dutalned in, the case of flowers with complex forms. 
wing Questions remain to be decided— 
ae "Dies ¢ach individual bee collect pollen and honey 
froma single plant only (to which it has became adapted 
by instinct, #,¢., by inherited custom) ? 

'2, Dots the hive-bee possess a greater degree of intel- 
ligence. in deciding among the different species of plants 
than the humble-bee and other lower forms ? 

The first question must be met with a decided nega- 
‘tive ;. the, ,a% far as observation has yet gone, can- 
hot he, answered with certainty. It would scarcely be of 
advantage to the bee-community, whose object is the ex- 


ploitation of as many flowers as possible, if its instincts 


ae te: I tribes were hereditary, 


it is 





wary dpecidl:tribe of flowers... 
a 2 hive bee i ia vain attempt to. obtain. of Iris 
seudacorus, and ie ri to Rasxunculics aeris, which it 


sucked at for some Another more than once bored | 

through the spur one Orehis latifolia, loading its head with 
twa little clubs of 3 len, and then flying to the Bowers’ 
af Feicieney fase : 





iu, Sisywebrium thalictrum, and Viola tricoto 
¢ abd similar facts. show that there caz 
a Of bogie sig dares for certain | 
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ey apparent has reached to their total: _@fice evinedd | by 
1 of ‘Bower: mitfcing all their 


which we have ‘been treating, to an | 


ey can, and it is indeed touching to | 
almost imperceptible drops of honey from even the | 


) the careers of Sciences, Paris, in 1855, 
0 the.contrary, to be observed in the hive-bee. 


that een bee ‘inekes ‘vatieus essays Lanai deciding on. 
For: pear ale we have seen. 


A: third, w wandering over a held. full of weeds, visited : 

th hed Litho 1 
after another Veronica, hederafolia, Abiola ‘time, the datter is free to be. affects 
| gay, 00:8 
the fact of each bee sing dee 
1 plants. is. only to be ascri te tie enh 


the iive-beadn {3 1 ‘inp 
certain species, bor Paka to 


weld we ‘ 


ares Cyt a, ‘ it i eet on es, nn v6 iy 
i ia ' ‘ +¥) 4 ce a. 18 
' H a ‘ty Mey gt 


iach. 5 seas ‘or ehinple, At) 
, ier tene is found ‘ot’ con penne: SC Hiss 
‘meadioneee On. Lythrum salieira,’ 8e.'s ut thie poeter.:: 
some solitary bees ‘for 2 are, speciey. 
néeds: is ‘ra different. 
from the practised and exhaustive pillage, of att: flowers . 
‘by ‘a hee community, in which special” individuals’ are. 
told: off. to in - produce, however’ siuafl, of -sbeciat’ 
families of p : At first I believed I could arigwer the |. 
“a question . propounded above, é.¢., whether the Hive-- 
eager a higher | Of intelligence in distin. 
sae different genera of plants ‘than the ‘humming- 
ro me other lower forms, in. the. affirmative, on the. 
ground of the following observations :—In a field grown. 
over with weeds I saw one of our more intelligent humbi¢- 
bees, Bomébus agroruwm, visit without distiaction the litte | 





aes ae ; 





whitish flowers of iola tricolor vay. aryensts,' and those 


of Lithospermum arvense, the, same size and colour, bat | 
evidently differing in form, while avoiding all other: plants. 
I had, indeed, seen the hive-bee mistake the,flowers ‘of 
Ranunculus arvensis for those of BR. bulbosus, hese. ‘of 
Trifolium repens for those of Trifolium Sragifertem | marty’ 
times, but had then never seen it make so great a pristake: - 
as that I have recorded of the hurble-bee. From this 1° 
concluded that the hive-bee is more practised in distin 
guishing various species than the humble-bee, As,’ how- | 
ever, | later saw the hive-bee go from the blue ¢iglet to, 
a hyacinth of the same colour, and back again, I felt con- 
vinced that the grounds of my conclusion were. somewhat 
defective, and I can only leave the decision of this question 
to further observations, As far as’my own experience is 
concerned, I am inclined to believe that. the hive-bee, as 


well as all other bees which we see preferring spétial 


families of plants, are much more led by colour and size 
than by any clear apprehension of the form of the flowers. 
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(AN ACCOUNT OF DUPLEX acer aoontcoh 


THE introduction, of the duplex system of work: 
only upon land-lines, but on sub-marine cabl ay i 
without doubt the most important advance, recently, made 
in electric telegraphy, 
Duplex telegraphy may be defined as the art of tale. 
graphing.in opposite directions simultaneously along one: . 





hine wire, 


It is claimed b M, Zantedeachi in papers read before 
829 he 1 ested and d Rew ig haga 
1829 he had suggested and demons Pposhi-. 
bility of working “duplex ;” byt until che ‘year 18¢3: 
‘there. do not appear. to have been. any . ‘noteworthy | 


| attempts made to effect it practically. In ‘that year, Ds.’ 


Gintl,a director of Austrian telegraphs, described a. system. 
of of duplex telegraphy to the Academy of Sciences, Vienna, 
ractically tested it on the land-lines between. Vienna: | 

and od Prague. “ 
The principle underlying this ‘and all: Sthey’ -aysbein i 
ibat the outgoing currents at a station shall:not. chy 
atlect the receiving instrument there, re Reap emia 
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pensating” circuit. “Both of these wires were connected 
it their sther ends toa signalling key or sending instru- 
ment, K, having duplicate points, Two batteries, & and 
y’,ane large and the other small, were also connected to 
this key in such a manver that on making contact the 
current from the larger battery B passed through the long 
‘coil of the instrument into the line, while at the same 
instant the current from: the smaller battery 8’, passed 
through the short coil and’ compensating circuit. These 
two currents were so adjusted as to balance each other in 
their effects on the indicator of the receiving instrument, 
and no signal. was therefore made by the outgoing or 
signalling current from the battery #. Such was Gintl’s 
arrangement at both stations,S and §, Confining our 
attention to any one of these stations, say S, we see that 
as long as only S is sending, the receiving instrument at 
that station is unaffected, but when S’ is also sending at 
the game time, the currents in the line from s’ must inter- 
fere with the currents in the line from S, either aiding or 
opposing these according to the poles of the battcry which 
are applied, and thereby disturbing the balance of currents 
on the receiving instrument at S, causing it to make 
signals, And we see also that these signals are entirely 
under the control of 3’—that when s’ applies his battery 
to the line, s’s instrument will make a signal, and that 
when S applics his battery to the line, $’s instrument will 
make a signal, or that when either put “earth” to the line, 
that corresponding “ spaces” will be recorded. The cur- 
rents do not cross each other in the line, as was some- 
time thought, but they interfere with each other in such 
a way as to disturb the electric balance which independ- 
ently exists at either end. 

One objection, however, to this plan of GintP?s was that 
the lever of the key during sending interrupted the line 
circnit when it was between the earth and battery con- 
tacts; and another more serious objection lay in main- 
taining the equivalence of the two currents, as the smaller 
battery working through the shorter circuit lost power 
more rapidly than the signalliny battery. 

Gintl, however, in the following year (1854) obtained 
better success with a Bain’s chemical printing instrument. 
Here he made the two currents oppose each other upon 
the chemically prepared paper and no stain was produced 
by the outgoing current. The sending current from the 
other station neutralised to a certain extent the outgoing 

current and the /oca/ current then overmastering it 
stained the paper and produced signals. 

Early in 1854, while Gintl was still engaged in experi- 
menting with the Bain’s instrument, a great improvement 
was effected on his plan by Herr Cari Frischen, a tele- 
graph engineer of Hanover. Frischen dispensed with 
the second battery B’ and split up the signalling current 





itself, causing one part to pass round one coil of the | 


receiving instrument into the line and the other part to 
pass round the other coil of the instrument into the local 
or compensating circuit. Instead of making the two 
wires of the instrument dissimil 
them both alike, 
wound by equal wire 
rendered ai 


circuit a rheostat or set of resistance coils whose resist- 
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that of the line and the two coils of the instrument being ~ 
electrically equal one Aal/ of the current, will flow throu 4 | 
one coil and the other Aa// through the other coil, The: | 
coils being oppositely wound these currents will neutralise ° 
each other in their effect on the indicator or needle of the 
instrument and no signal will be produced as long a’ they. 
flow freely, We have seen, however, that the sending at | 
the remote station may either oppose or assist that, part . 
of the current entering the line. Thus the balance is | 
disturbed and signals will be made on the receiving in- | 
strament of one A/xd@ or another according as the line | 
current or the local current overbalance each other, 

In sending by this mcthod of Frischen’s the line cir- ” 
cuit is never completely interrupted, but it will be observed | 
that according to the position of the key the line is either 
applied “to earth” direct or through the battery, or 
through the resistance R, and this leads to a troublesome 
variation in the signals. 3 

Frischen’s method was re-invented a few months sub- 
sequently by Messrs. Siemens and Halske of Berlin, who 
patented itin England, where, however, they were forc- 
stalled by a week by Mr. Stirling Newall, of Gateshead, 
whose patent bears date October 30, 1854. Newall de- 
scribes substantially the method of Frischen-Siemens, 
and in 1855~-56, successful experiments were made under 
his patent on the Manchester and Altringham line ; but 
when he came to make trials upon the longer line between 
Birmingham and London, the s/at/e charge and discharge 
of the line was found to make false signals, Condensers 
or accumulators of electricity were applied to correct this 
disturbance with promising results, but the expense of 
constructing large condensers was objected to and their 
use was prematurely abandoned. 

At this time there was a great deal of activity in the 
direction of duplex working displayed both at home and 
abroad. Besides the names mentioned, Messrs. W. H. 
Preece, Highton, De Sauty, and others in this country, Ed- 
lund, Bosscha, Kramer, in Germany, and Farmer, in Ame- 
rica, were ali more or less engaged in the work, In 1856 
a good many lines were worked on the duplex principle in 
Prussia, but the time was not yet ripe for its successful 
introduction, and it gradually fell into disuse again. 
Some desultory activity was still shown here and ‘there, 
however, showing that the idea had not been Jost sight 
of. In 1862 Mr. William Hinckling Burnett patented a 
method of working two or even three distinct systems of 
telegraphy by the use of currents of different degrees of 
force, and in 1863 M. Maron, of Berlin, appears to have 
first placed the receiving instrument in the diagonal of 
a Wheatstone’s balance. This has been called the Wheat- 
stone bridge method in the recent revival of duplex, and 
it may be shown as follows, Fig. 3. 

Here r and 7’ are two of the branch resistances of a 
_ Wheatstone’s balance; the line and artificial line, or 
‘ rheostat, R, forming the other two branches. The receiv- 
, ing instrument, R 1, is inserted in the “ bridge” wire. In 


ar, like Gintl, he made | sending, the current from the battery b splits at 4, and 
so that the instrument was practically | part passes by 7 into the actual line, while part 
ires in opposite directions and thereby | 7’ into the artificial line. 
erential, He inserted into the compensating | actual line be equal to the artificial line, the current will 


asses by 
and the 


P 


’ 


If x be equal to r 


| divide itself equally, and the potentials, or, as it may be 


ance could be adjusted to equal the electric resistatice of called, the electric levels, at ¢ and , will be equal, and 
the line. His arrangement at either station is shown in ‘ there will be no tendency for a current to flow through 


Fig. 2, Here Ri ia the differentially wound receiving 
instrument, B is the battery, and R is the rheostat or arti- 
ficial line ag it was c 
bo amatate the actual line. K and & are as before, the 
‘sending key and. earth plates respectively. In the act of 
Sending 2 message, on making contact between the key 
and ‘buttery.et @ the current flowing into the apparatus 
‘Givides itscif-at the point 4, and part passes through the 
i oelreh of, the tnatrament into the line while 
(passes through the left coil into the local circuit. — 
‘the resistance af the local. circuit being made equal to 
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But | sists.in dividing the signalling current 


{ 


, the cross channel or “ bridge wire,” and the receiving in- 
: strument will not, therefore, be affected. When, however, 


allied, because of its being intended ; the line currents are interfered with by the sending cur- 


i rents of the distant station, this balance will be disturbed, 
currents will flow through the “ bridge wire,” cd, and the 
receiving instrument will signalise. The resistance, 7, 
may with some slight advantage be made equal to the: 
battery resistance. It will be seen that in the balance 
method, as in the differential method, the principle con- | 

between two cir--. 

tically the same, 


wits whose electrical properties are prac 
: | K2 


“182. 


and so placing the indicator between these.as to. cause 
then to neutralise each other's effect upon it. ; 

The credit of reviving the ‘lagging interest in duplex 
télegraphy appears to be ‘due to Mr. Joseph Barker 
‘Stearns, of the Western Union Telegraph Company, 
‘United States, who,. in’ 1868, experimented on the New 
York to Boston line, and subsequently achieved con- 
siderable practical suctess on the overland lines of the 
company with which he was connected. In 1872 Stearns 
came to England and patented his system, which prac- 


tically embraced the differential and Wheatstone balance 
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methads)ns described, with the addition’of's novel sending 
key and a condenser attached to the ‘theoatat.or woke 


_ With: the differential method: his anangament: is as 
shown in Fig, 4, where K is the new sending hey, onde | 
nser. of Stearns’s key is’ 
that the manipulating lever, ¢ (which is permanently con- 
nected to the battery 3), makes contact with the lever é 
(which is permanently connected to the receiving instry- 
ment), before 6 is disconnected from the earth wire w, - 
so that, in sending, the line may always be “to earth,” 
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either through the battery B, or the earth wire w. Thus 
the-evils of both Gint!’s and Frischen-Siemens’s methods 
are obviated, inasmuch as the line circuit is not only 
never interrupted, but the resistance of the earth connec- 
tion may be kept the same by keeping w equal to the 
‘resistance.of the battery. In order to prevent the wasting 
of the battery while it is short-circuited for a moment 
through the key, the resistance, w’, may be added to the 
battery resistance, and w then made equal to both. 

_ The condenser was applied, as in the experiments made 
under Newall’s patent, to correct the effects of the static 
induction of the line upon the instrument. Condensers 
or accumulators had been in common telegraphic use 
for producing induction since Bagg’s patent in 1858 and 
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Yarley’s in 1860, and it is obvious that the sudden induc- 
tive charge and discharge of the line could be counter- 
feited by attaching a condenser or other inductive 


‘apparatus to the artificial line. This inductive effect is, 


{a general only ‘sensible on land-lines upwards of 300 
miles ‘long. The induction between the wire and earth is 
then sufficient to maintain a sensible static charge on the 


wire, indépendently of the signalling currents, so that on 
working the sending key, and thus charging the line, the. 


gudden static charge is for a moment added to the sig- 
nalling current or dynamic charge ; and, on the other hand, 
‘when the kev is madd to earth the line, this static charge 


flows back again out of the line to earth, Thus two 
sudden jerks or “ kicks,” as they are called, are produced 
on the electric balance, and false signals are thereby 
made. When, however, a condenser or other inductive 
apparatus is added to the artificial line, so as to give it 
induction, too, the charge and discharge “kicks” of the 
artificial line may be made to counterbalance those of the 
actual line. In short, it is clear that if the electrical 
properties of the artificial and of the actual line in induc- 
tion, resistance, and insulation are approximately equal, 
a duplex balance can be effected between them. 

Stearns’s key and earth connections were subsequently 
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in the same year (1872) re-invented by Herr J..F. Naes, 
In 1873 Mr. George Kift Winter, Telegraps Engineer of 
the Madras Railway of Arconum, British India, patented 
in England a method of duplex {by opposed batteries,.a 
principle which. it appears had been previously applied’ 
y Mr. Moses G. Farmer, of New York, in 1858, Winter's | 
method consisted in keeping the batteries*at both’ ends. 
of the line continually applied to it, sé that their like 
poles opposed each other anda standing balanoe was 
maintained onthe receiving instrument: at dither station, 
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which could be disturbed by the operator at the other: condensers and resistance coils to 
station, This arran jsshown in Fig. 5. 
“ Here, a8 will be seen, the batteries are equal and are | 
‘constantly connected to the line, #6 that their like poles | 
oppose each other through the differential coils of the | 
receiving instrument and the tine, Thus the balance is 
maintained, “But when at station s, for instance, contact 
is made with earth ‘bythe keys. K, the battery B will be 
cut off from the line, and the current from station s’, no 
Jonger ‘opposed, will make a signal on the instrument 
there, Winters method was tried with some success in 
India. Up to this time experiments had been for the 
most part confined to land-lines, | 
Attention now began to be turned to submarine cables, 
and Winter proposed the use of secondary batteries, made | 
of plates of one metal (as lead) immersed in a single | 
fiuid (as sulphuric acid), in order to provide the large 
electric induction necessary to the artificial line, or by | 
application in some particular way to the receiving in- | 
strument, so as to counterfeit the induction “ kicks,” 
Stearns, also, in the same year, took out further patents | 


~ 


Fic 4. 








principally for the purpose of extending his system to : ; . 
cable work, For example, he patented combinations of ' cable. This, however, had been done ‘as early as 1852 | 
am 
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by Varley, for the purpose of making an imitation cable | and, apparently for the purpose of economising material, 


for use as a “test” circuit. 
in Fig. 6,0 as to approximate to the uniform distribu- 
tion of resistance and capacity in a submarine cable ; 
but Stearns confined himself to attaching his condensers 
all at one point of his rheostat, and modifying their 
charges in various ways by means of resistance coils. 
Stearns also proposed various additional arrangements 
for superimposing “kicks” on the receiving instrument 
which should counterbalance the inductive “kicks” 
known to be very violent and difficult to obviate on sub- 
marine cables, He also describes a method of construct- 
ing his condensers in the form of a submarine cable ; 


Conducting Strip 





Varley distributed his con- | 
densers along his resistance circuit in the manner shown | 


he further proposes to employ Gintl’s original plan of two 


Rheastat 
Condensers aa aa 
|. Ei Io} 
Fig. 6. 


batteries ; but in this case the stronger battery would be 
used to charge the artificial line, so that, with less capacity 
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than the actual line, its inductive “kick” 
Rguivalent to that of the latter, In fact, Stearns and 

Vinter appear, naturally enough, to have striven rather 
to-eflect the duplex balance by some device or by an 
‘artificial line approximately séwz/ar, instead of aiming at 
‘One Approximately egua/ to the actual cable. 


<. Us 1874 Mr. Louis Schwendier, of Calcutta, patented a | 


‘system founded on the Wheatstone balance principle, and 
Bpeticable to submarine cables. by the use of resistance 


’ Sous and: condensers, or of a.cable itself as an artificial 


might be made | line ; but Schwendler’s system is only novel for the ratios 


between the resistances of the balance which it lays down. 
The best results are said to be given when the resistances 
r’,R and w, Fig. 3, are each one-half of the resistance of . 
the line, and r is made equal to one-sixth of the resist- 
ance of the line. - 
The first successful trials in submarine duplex that we: 
hear of are mentioned in the Fournal of the Sacicly af’. 
Telegraph Engineers for 1874, From this it appears tat’ 


Messrs. De Sauty and Harwood, both of the Eastern. : 


184 





“Telegraph Company (which 
experiments), hed 1 succeeded in effecting a balance, in 


1873, on the Gibraltar-Lisbon cable by the use of the 


- Wheatstone balance method, and Varley’s artificial line. 
' Also, in a letter to the Telegraphic Fournal for 1874, by 
_Mr. LB. Smith, of the Eastern Telegraph Company, we 
‘learn that he had succeeded in effecting a balance 
on one of the Company’s cables between Malta and 
Alexandria in July, 1873, so that he could receive mes- 
sages while sending a distance of 911 nautical miles. 
In September of the same year Mr. Smith also reported 
good success on the Malta-Gibraltar cable, a distance of 
1,124 nautical miles. We are not aware, however, that 
_ these methods have been in practical working for any 
length of time. 
In wie Pe John Muirhead, of the firm of Messrs. 
Warden, Muirhead, and Clark, telegraph engineers, West- 
‘minster, took out a patent for a new form of condenser, 
or inductive-resistance, so made as to imitate a submarine 
cable, and ostensibly for the purpose of duplex tele- 
graphy. The inductive resistance is formed by taking 
two strips of tinfoil and laying one over the other sepa- 
rated by an insulator, One strip forms the conducting 
circuit of the artificial line, the other forms the outer, or 
inductive coating, and is connected to earth. The current 
is passed through the conducting strip and exposed 
throughout its entire length to the induction of the other 
strip or sheet in the same way that the current in the con- 
ductor of the cable is subjected to the induction of the 
earth throughout its length. The aoe ae of Muirhead’s 
artificial line is shown in Fig. 7, where the arrows repre- 
sent the local current passing along the conducting strip 
| while being at the same time retarded by the induction of 
. the other strip, or inducting plate, which is connected to 
earth. 
| "This artificial, or model cable, can be made to have the 
same resistance, capacity, and even leakage, per knot, that 
the actual cable has, so that it can be made practically 
equal in its electrical properties to the actual cable. It 
may be employed either with the differential or Wheat- 
stone balance methods, In either case the local current 
passes through the conducting strip to earth, experiencing 
the same resistance and retardation that the signalling 
current experiences in the cable, It therefore balances 
the signalling current in its effects on the instrument. Its 
advantage over Varley’s “ artificial line” consists in the 
closer equivalence to an actual cable that it admits of. 
Subsequent patents of Mr. Muirhead describe various 
adjustments to be used in connection with the artificial 
_ line for the purpose of refining upon the balance. 
' In July, 1875, this system, which is hitherto the 
most successful of all in submarine duplex, was first tried 
‘on the Marseilles-Bona (Algeria) cable, a length of 448 
‘nautical miles, In the spring of this year it was esta- 
blished for permanent working on the Marseilles-Malta 
cables of the Eastern Company, a length of 826 nautical 
" miles, and also on the Suez-Aden cable, a length of 1,461 
hautical miles, but in an electrical sense, one of the 
longest of existing cables, These are the first practical 
successes in submarine duplex telegraphy, and they also 
prove the feasibility of working cables of any length by 
' this advantageous method. 
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MUSEUM SPECIMENS FOR 
= : PURPOSES 
i. Tl. 
- ARTICULATED or mounted skeletons are divided into two 
| ‘classes; 3. Natural ; 2. Artificial, The two processes may, 
however, be more or less combined in certain cases, 
Natural skeletons are, not macerated. The bones are merely 
 y Legture. xe the Loan Collection of Scientific Apparatus, South Ken- 
i 


alnaton, Jul s898, by Prot. W. H. Flower, FR, 
Meneur of fig College pf Surgeons of England, 
®. ‘rats. Miva. e Po wel , 
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had. been encouraging | cleaned. :t 
the subject being placed in 


age grab onaed of the | 


ae, 28.1876 
Sleaned ‘hy the hand, assisted ‘by scalpel, aciasars, and’ brash ;. 
water duting.'the’ intervals of the 
operation, td get it free from blood, sad ‘to: softan ' arta’ ré- 
moved,’ Everything having heen taken away, ex fi bones 
and the ligaments which unite them, the skeleton! ds ¥ xed in‘the: 
required attitude by external supports, and allowed to ary, This 
process ig commonly adopted with very small mammals, birds, 
reptiles, and dae gare fish, It has the advantage of invotvinyy 
tesa labour and skill in articulation, and of affording a tine 
worthy record. of the number and relations of the bones, espe- 

ily the vertebra, about which, in an artificially articulated 
skeleton, unless prepared by very competent hande, there always 
may be doubt. On the other hand, such skeletons are far less 
useful for the study of the details of their structure, they not 
only cannot be taken to pieces, but the extremities of the bones 
are actually concealed by the dried ligaments, The latter, more- 
over, often become brittle with time; and in the case of the 
smaller specimens, will break ‘unless handled with great care, 
In such cases it is often advisable to strengthen them with 
isinglass, or when more support is required, some strands of 
cotton-wool steeped in melted isinglass or glue make excellent 
artificial ligaments. 

2, Artificial skeletons are those in which the bones have all been 
separated and completely cleaned by maceration, or one of the 
processes substituted for it, and then joined together again by 
wire. The reconstruction of such skeletons is technically called 
‘*articulating.” To perform it properly some knowledge is 
required of osteology, so that the bones may be placed correctly, 
which of course is of the utmost importance, and also some 
mechanical skill in drilling the holes in the bones, and in adapt- 
ing and fitting the wires and metal supports, and several instru- 
ments are required, not needed in the preparation of natural 
skeletons, such as drills, pliers, wire-cutters, files, &c. 

The best wire is iron-tinned, which does not rust, and is now 
sold at most ironmongers. For very fine work, iron wire plated 
with silver, and for still more delicate operations, especially in 
fishes’ skeletons, thin silver wire may be Copper wire 
is too soft and flexible for almost all articulating work, and is 
apt to give a green stain to bones which contain any grease, and 
so should be avoided. Brass tubing of various sizes is now ex- 
tensively used in articulating, and for larger animals, iron sup- 
ports, which will have to be made by the blacksmith specially 
for each subject. 

However great the knowledge of the articulator, it is always 
best to take precautions before macerating an animal, that there 
should be no mistakes in arranging the bones properly, especially 
in the case-of rare and little-known specimens. The skin and 
the greater part of the soft parts having been removed, and the 
bones roughly prepared as for a natural skeleton, should then 
be divided into several parts. The sternum with the coastal car- 
tilages should be removed by cutting through the latter at the 
junction with the ribs, and cleaned in water without crgardeied 
and then allowed to dry in their natural form on a ‘block of wood, 
cut to the requisite shape and size. If this part goes into the 
macerating vessel, the cartilages will be lost, and the thorax can 
then only be restored in an imperfect manner, The limbs 
shoukl be separated, and if each is macerated in « separate 
vessel, much trouble will be saved in sorting the small bones of 
the feet, If there ia any doubt about articulating them correctly, 
it is best to take them out before they have actually i 
and clean them off and articulate them at once, at all events: 
drilling the holes for the wires while they are still in natural 
apposition. The vertebra: may be allowed to come apart and 
macerate together, as there is never any difficulty in placing 
them in their natural sequence. The hyoid bones should be 
sought for in the throat, and cleaned and preserved separately, 
and small seszamoid‘bonts about the feet and behind the -knee®: 
joint in most animals, so commonly lost in museum specimens, 
should be looked for and preserved, as well as the rudimentary 
clavicles of the carnivora and the pelvic bones of the whales and: 

i When the relations of any bone to another, espe- 


| ises, 
erally of the aesamoids above spoken of, or the chevron bones: 


urider the caudal vertebra, are likely to be lost in maceration, 
they should always be observed, and either notes or drawings 
made of them, or they should be marked with fine holes, made 
with an Archimedian drill {an essential instrament to the artien:, 
lator), By making two holes on different bones oppodite ‘to 
one another. before the bones are separated, or several bela ar~’ 

aged in patterns, rhost important records neti he preserved, wad 
wuch small boles do not damage the bones, as they ch be Silled 
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In skeletons, ag ovdinarily articulated, the one, ol oer 
tims to be to praservé the general appegrance of the iramewor 
‘the animal aud to make the whole firm and strong, at the 
me time showing aa Httle as possible of the supports neces- 
ry to hold. it her, Every bone, even to the skull and 
wer jaw, is immovalsly fixed, and strong wires, oF irons, ao- 
rding to tts size, are made to traverse the interior of the limb 
meg, fixed inte the stand below, and contected with the main 
pport, which runs along the centre of the bodies of the 
riebre: from head to tail. 

Such skeletons are little better for the detailed study of 

than are natural skeletons, and they are inferior, mas- 
uch ag there is no guarantee against errors on the part of the 
tiendacos, unless he be of known knowledge and experience. 

The improvements in articulating skeletons that I am about to 
ing before your notice were commenced about twelve years 
‘9 and are mainly due to the ingenuity and skill of the veteran 
tieulator to the Museum of the Royal College of Surgeons, my 
umesake, Mr. James Flower, who has successfully put mto 
actice various ideas and suggestions which have occurred to 
e daring the time of my conservatorship. ae 
The object aimed at is to mount a skeleton which will give a 
srfect idea of the form and proportions of the animal and show 
¢ bones in their relative position, and at the same time allow 
recy part of each Lone to be separately examined. Any portion 
hich is required for examination must be made capable of being 
moved without disturbing the rest of the skeleton, The skull, 
é lower jaw, the different vertebrc, the pelvis, the limb bones 
ust be all separate, 

Such a skeleton of course cannot be supported on its own 
nbs, like one of the old kind, as the bones of all the extremi- 
ss may be removed one by one if necessary, leaving the trank 
' srt. Ut will also be somewhat less firm and stable, and must 
> treated with care, as in fact a delicate and somewhat compli- 
(ted instrument would be. 

The details by which this principle is carried out vary greatly, 
id must be adapted to every different animal, and may probably 
# yet still further modified and improved. The illustration sent 
» the Exhibition is a very fair example. It is a skeleton of a 
‘aly anteater ox pangolin (No. 3,812). The two principal 
echanical arrangements adopted are simple enough. 

They are, first, the use of brass tubes, into which wires of cor- 
sponding size are madeto slide. This is the best method of con- 

ing twa parts, which have to be separated at pleasure. When 
scessary the tubes and wires may be flattened to prevent them 
immiogs The prineipal supports are made of tubes fixed into 
i¢ wooden stand below, and into the upper end of which a short 
ire fixed in the bone tu be supported shdes. These tubes can 
iadily be riveted to each other so as to makea branched support 
hen required, 

The second mechanical contrivance consists in the use of 
risted or plaited wires as a means of movable connection 
rtween, bones which neod not be ae rd separated, but only 
ont upon each other as by a hinge, For instance, the principal 
wes of the limbs are connected by a strand ot wires, twisted 
gether hike a passing on one side of the joint. Hach end 
spaerted in a hole drilled in the bone, and fixed by means of 
nal} wedges of wood or metal, These joints are so stiff as to 
main in ny position in which they are placed, and yet are 
see fad by and durable. _ — are reer ey 

wires, on to a plait nd, pass ong the 
fettor muxiace of their bodies, where nothing of icAROrAES is 
meoeaicd by it, Sinoe this skeleton was mounted it has, how- 
rex, been found better in many cases to run the plaited wire 
mough the canal, so that it is perfectly out of sight. Thovgh 
ae the mountings of a skeleton is certainly a desideratum, 


r to have any number of external supports to the bones, 
yin. either td fix immovably or to mutilate them, as was often 
me iv the old plan, in order to allow of the introduction of the 


wast 


» and sternal ribs are uaually mounted in 

» separable from the vertebral colaini go that the 
ends of all the tlba can be sasily examined, In some 
find hatter to string: ‘the vertebra: upon « stiff tod, 
cod: hanno Aes joints, from wisich 
wacomnita, “infact, ae before said, the 


i ii tosccmen ato numercus, but they can best 
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"he apireciated by examining a few mounted specimens, atid ma 
be hire ng a iew pect ? 7 
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r developed by the suggestions of experience. 

In addition to the complete mounted skeleton, muserttng will 
be expected to have separated portions of the bony stractures 
exhibited in a manner that the student can study them, The 
skull pa gered must be treated in this way. For many years 
skulis of various animals have been prepared at Paris ‘"d 
Beauchone,” and there are some good examples in the Exhibidon 
contributed by Trasnond, ncluding an entire haoman skeleton 
(No. 3,913, also 3,915 and 3,918, skulls of man and turtle).? 

All the bones ate separated and fixed by brass bands and 
wires, at short intervals trom each other, so as to allow of their 
complete form being examined. ' 

e sliding joints formed of brass tubing will be found a great 
improvement in such specimens, as it allows the complete removal 
of any portion required for more particular examination. An 
example will be seen in the skull of a sheep (No. 3,819), con- 
anes by Mr. E. T, Newton, of the Museum of Practical 
Geology. 

A mg bone is best mounted by driving a sharpéned wire 
into uts lower surface, which wire slides into a tube of corre- 
sponding diameter fixed in the wooden stand ; in this way all the 
series of separate bones in the Museum of the College of Suz 
geons are mounted. The stands are made of turned wood, 
circular, polished, and black, All the brass work in them and the 
mounted skeletons 1s coated with a layer of black japan varnish, 

1 must not omit to mention a method of reer era skeletons 
devised and recommended by Prof. Lluxley, the details of which 
have been developed by Mi. Newton from processes initiated at 
the College of Surgeons. There is an example in the Exhibition 
in the sheleton of a dog, No. 3y04a. Each of the bones of the 
skeleton is mounted sepasately with wire and tubing, a3 in the 
single bone just spoken of, but they are arranged on a single flat 
board in definite order, the vertebra: iu succession along the 
middle, and the limbs on each side, each bone being near its 
actual position of the body. Skeletuns so prepared can be 
arranged one above the other ina cabinet, each board running 
on ledges in the sides of the cabinet like drawers, They are v 
convenient for study and demonstration, especially for advance 
students ; but they are not so suitable for public museums or for 
elementary teaching, as they convey no idea of the general 
appearance, form, and proportions of the animal from which 
they are prepared. 

Certain portions of the skeleton, especially of the lower verte. 
brates, are never ussified, but remain permanently in a cartila- 
ginous condition, and when dried, shrivel and contract into small 
shapeless masses. But1t would be often desirable, in a dry skele- 
ton, to keep them if possible, if only to preserve the positions 
and relations of the surrounding bones, TF ur‘instance, the axial 
 aadesae of the skeleton uf many fishes’ heads are entirely cartis 

ginous, and so are the carpal bones of the crocodile, Such parts 
ought to be modelled either in soft wood or in the composition 
of whiting, resin, and linseed oil used by the picture-frame- 
makers, which is soft and plastic when recently made, but sets 
to an almost stony hardness. Specimens of the application of 
oe modelling may be seen in the Museum of the College of 

urgeons, 

Besides the skin, and the skeleton, many other parts of the 
body are frequently preserved in a dry state in museums. When 
battles and spirits were very dear this method was much more 
attended to than at present, and it was extensively used for in- 
jected preparations, showing the cunrse of the bloud-vessels, and 
even dissections of muscles and nerves, as well as for the hollow 
viscera, such as the stomach, cxcum, &e., which were inflated, 
died, and then varnished. There are many objections to such 
preparations. All soft and fleshy parts, when dried, contract so 
much as to give hitle idea of their appearance in the recent state, 
and in doing so disturb the relations of the parts in contact with 
them. Inflated organs, which look very well for a time, are apt 
to collapse, and they are all liable to decay and to perish from 
the attacks of insects. To guard against tlus it is absolutely 
necessary that the preparations should be thoroughly soaked in 
alcoholic solution of corrosive sublimate, or some other such 

ison, before the drying process commences. In Italy, especially 
mn the Museum of Comparative Anatomy at Pisa, ] have seca 
beautiful and very instructive specimens of viscera preserved in a 
axhiti eS ~~ call atrention to a benutifel dre raptor y ei * 
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: stite; and at is to be sneite? that sown hive: found thelr : 
= nto this Exhibition, a3. they sight have stimulated us to 
ur to do something to improve the att, which in most off 
: {oar ranaoraical museums is now nimost obsolete. ~ 


The methods, of preserving the hard parts of invertebrate 

“‘phimals, such as sot aes) tactics, and’ coral animals, ina dry 

tate, are nbd ia: npully sudemiond, and sq fully described in 
ses," 

BS ch Lat: ere The best iliwstration in the present tollection 


“preparation. of the Exoskeleton of the common Jobster (No. 
aan a} prep ared by Mr. E, T, Newton, and exhibited by Prof. 
| Sfuxley, which is a Tacdel of @ class of preparations which might. 
te largely em y emplo yed in teaching zoology. I may also call atten- 
tion fo a « Series of preparations contributed. by Prof. H. 
Landols, of Miinster (No. 3878}, which purport to show some- 
this of | the life history and habits of several species of insects, 
an which might be more fully carried out in biological 
- museums, and to the typical collections of oe shells of molluscs: 
exbibited by Mr. R. Damon (Nos. 3808 to 3811). 


(To be continued.) 
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OUR ASTRONOMICAL COLUMN 


Tas New Star wn CvGnvs,—On the evening of December 
13 this star, as regands brightness, was about midway between 
73 Cygni and Bessel’s star, Weisse XXI. 1004, the Durchaens- 
terdaeg magnitudes of which are 5'2 and 6°5 respectively, giving 
for. the new star a magnitude of about 5°8 to 6°0, ag stated last 
week. \On December 20 it was not more than o'25m. brighter 
. than Bessel’s star, indeed at moments it was difficult to say which 
_ was the brighter of the two ; its present rate of decline is there- 
ore slower ‘than during the first ten days after the discovery. 1n 
| the foggy sky of December 20, there was a yellowish tinge in its 

light, not perceptible in Begsel’s star. A further careful search 

through our star-catalogues has failed to reveal any previous 
observation of a star in this position. It falls in one of the two 
zones, the re-observation of which has been undertaken at Bonn, 


"Tue Binary Star 69 Exipani.—It may be hoped that 
gome oné of our southern observers is putting upon record mea. 
sures of this double star, of which, so far as we know, none have 
been published since those of Mr. Eyre B. Powell at Madras, at 
the beginning of 1861, when the angle of position was.253° and 
the distance 4’"9, Altering the node in Capt. Jacob’s second 
orbit 10 rog’ 4o’, and assuming the peri-astron passage to have 
eecurred 1317°64, with 2 period of revolution of 11748 years, 
the measures from 1835 to 1861 are very closely represented, 

_ ‘without change in inclination, distance of peri-astron from node, 
or stmiaxis major, Dunlop’s measures in December, 1825, 
whieh are of doubtfal interpretation, would, with Jacob's correc- 
* Hon; differ 64° from the computed angle, Later measures than 
‘ghose of 1864. are required for a decision on the true form of 
‘otbit. a Centauri and # 5114 (R.A. 19h: 17m, $08, N.P.D, 
tga? 34° ‘for 1876) are equally to be ‘recommended to the as 

attention of the southern astronomer. =~ 

‘When a systematic remeasurement of the double stars of Sir 





John Herschel’s Cle catalogue, which are out of reach in these | 


latitudes, is undertaken (and we know of no more desirable or 
. more interesting work in the miscellaneous astronomy. of the 


other hemisphere), a large accession to the list. of binaries may 


he anticipated. Perhaps M. O, Struve hes not ~in 24 Comm 
bs Berenicie—detected the most rapid of the revolving double stars, 
. which, it rany remain for s southern observer to bring to light.: . 


“period otily one—that of D'Arrest—has' béen predicted 


though if the. elements of De Vicd's comet, | 
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there'is no occasion to detain you with ' misphere,, 
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| towards its detection, At its Last’ visit in 1870 this contet was) 
excessively | Faint, and ‘was not ‘dbserved at inore: than fout of: five 


of the numerous European Observatories, °° 

' Surely there must soon be an end of the dearth of Alscovedes’ 
of new comets which has Bae since ‘the beginning of, 
December, 1874. 


ANCIENT SOLAR Ectirsis.—-In NATURE (vol. xv.;" p 4364" 
Sir George Airy notes a difference in the path of the shadow in 
the total eclipse of n.c. 763, J une 14, given in this columa 
(p. 68) from that defined by a direct calculation from Hansen’s 
Tables, In explanation of this difference it should be at ated that! 
our elements of the eclipse of B.C, 763, as alao (with one excep 
tion) for other eclipses to which we have from time to time re- 
ferred, are obtained by the use of Damoiseau’s Lunar Tables of | 
1824, with the main arguments, and one or bro of the priactpal. 
equations adapted to the elements resulting from Sir George: 
Airy’s laborious discussion of the observations of the moon at 
the Royal Observatory, Greenwich, from 1750 to 1830, com: 
bined with M. Leverrier’s Solar Tables, and the introduction of | 
Hansen’s last values of the terms in longitude, anomély and 
node depending on the square of centuries. 
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METEOROLOGICAL NOTES 


Tue STORM oF Marcy 12, 1876.—We tumed with con- 
siderable interest to the account of this storm, which passed 
over the south of England on March 12, as published in the 
Fournal of the English Meteorological Society for July. The 
interest was all the greater, seeing that the account was drawn 
up, at the request of the Council of that Society, by Mr. Scott, 
assisted by Messrs, Gaster and Whipple, that descriptions of the 
same storm had been: previously published by Prof. Quetelet, 
Dr. Neumayer, and the late M. C. Sainte-Claire Deville, and, 
that another paper on the same subject was intimated by Dr. 
Buys Ballot. The widespread interest which this storm ‘has 
called forth is seen at once an Jocking at the nine weathermaps 
and tables of Mr. Scott's paper, which show it to be one of the 
most remarkable storms of recent years, whether regard be paid 
to the rapid rate of its propagation eastwards, estimated by Dr, 
Neumayer at seventy-seven miles per hour over part of its course 5 
to the rate of the barometric fluctuation, almost unprecedented i in 
these islands, the bar meter at Kew having riseo o'407 inch 
during the two hour frum 2 to 4 P.M. ; or to the. violent - ‘COM 
trasts of temperature and weather on the two sides of the storm 
at comparatively short distances npart. To illustrate the subject 
with greater fulness s woodcut is given showing the automatic 
registrations of the different meteorological instruments at Kew, 
and tables of pressure and temperature for every ten stinutes 
during the most interesting phase of the storm, ‘To-these oirvas 
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 g noteworthy and novel feature is added jn the forin of. curve 


showing the electrical changes’ from positive to. snegative,. ‘and 
vice versa, at the time, The Lourly readings of their wbf-recording 


|) gustrusments for March were moreover published shortly after, by 


eh cal Office, © to these two barimetri 
_. PiatORICAL Comets iN 1877.—Of the known comets of the Metporologi ce On terning, 


records taken. trom the same instroment at Kew, referring to. the 
same tind, and published by the dame anthorities, and comparing 





them: ‘togetizer, : ‘we: meet with’. nothiag but. confusion. OL: ‘tht 
: ae oa which: readingy ‘aie: ‘printed it 
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land in’ May, It is obviously premature to discuss the: vations. ” 
points raised utttil the necessary data be put in ordet’belore ua, 
and the intétpolated values for the unobserved fours be laid down 
ona method based on a wide knowledge of observed values for 
the same hours at places similarly circumstance. 


THe Ciuimate or GEngva,—A large work on thig ‘subject 
has just been published by Prof. Plantamour, in which are dis- | 
cussed with clearness, precision, and great fulness, the observa- | 
tions made at the observatory during the past fifty years, on tem. 
perature, pressure, moisture, rainfall, winds, clouds, snd 
thinderstorms. The hourly averages of the different elements 
of each month for each year and for groups ef years are given, 
as well as the averages for each day of the yeat, and the average 
or sams ot the pentades and months for the long peridds 
during which the observations have been made. There is 
thus amassed in a handy form in one volume of 263 pp. 4to., 
data for the elucidation of the climate of this part of Switzerland, 
as well as for larger inquiries which fall to be dealt with by com- 
parative meteorology, and for the investigation ot many cosmical 
questions, Among the specialties of the climate of Geneva, the 
most interesting, perhaps, are those which arise from its position 
with reference to its lake. The variations in the direction and 
force ofthe wind during the day show land and lake breezes of a: 
strongly marked character—the breeze from the lake prevailing 
at those hours of the day when the temperature of the land is 
in excess of that of the lake, and the land-breeze during the 
rest of the day. In December, when the land at no hour 
of the day is warmer than the lake, no breeze fram the lake 
prevails. In January, however, the breeze from the lake begins 
slightly to prevail, and in an increasing degree in succeeding 
months, forming a marked feature in the climate of the town 
during the greater part of the year, and leaving its im- 
press in nearly all directions on the different meteorological 
elements, During the winter months, when no breeze from the 
lake prevails, or but a feeble one, the vapour curves show only 
one daily minimum, occurring about sunrise, and one maximum 
about 2 P.M.; whereas during the other months, from March to 
October, there occur two daily minima, one about or shortly 
before sunrise, and the other from 2 to 4 P.M., and two maxima, 
one from 8 to 11 A.M., and the other from 6 to 10 P.M., accords 
ing to season, Hyually; marked are the curves of the hourly 
variations of cloud, the maximum during the winter months 
| occurring about sunrise and the minimum about sunset. During 
the warm months, howeyer, there are two daily maxima and 
minima-—the first maximum occurring about or shortly after sun- 
rise, and the second, which is by far the larger of the two, about 
6 y.M., and the two minima shortly after midnight and from 9 
to 11 AM. These variations in the moisture of the air of 
Geneva are attributed by Plantamour to the condensation and 
evaporation which take place at the surface of the earth, and to 
the ascending and descending acrial currents consequent on the 
diurnal march of the temperature. These are undoubtedly 
true causes concerned in bringing about diurnal hygrometric 
changes, but they are insufficient to explain tlie strongly-marked 
double maxima and minima observed at Geaeva. This will be | 
evident by a simple reference to the hygrometric curves for such 
places as Valentia, Toronta, and Oxford, which either exhibit 
no second maximum, at all, or if they do, so faintly marked as 
to form no outstanding feature of the carves. The explanation, 
in all probability, of this peculiarity of the. Geneva hygrometric 
curves is to be found in the relative size of Lake Geneva 
which is just large enough to occasion a strong breeze during the 
day from the lake aif round its shores, On the setting in of the 
breegé, the air having been some time previously‘resting on the. . 
b Svorages, «t priate surface of the Jake is therefore moist, and while this continues: 
p ae OF onehintmes nl: the extremes accordant with what hes |‘ the first. daily maximum is. reached. ."As, however, the breene — 
bse oheervied in iatitndes and: situations similar to that ef Port- j continues, tke air Yeading 18 wel necessarily, owing to the sone ~ 






m'Q1940; = 0°08, '~O'003, -0'04D, ~ 0004, ~.O'014) +0027, and | 
aes inch, Whether ‘or not the’ readings in, the paper be 
dethiced. to sea-level, no information being’ gives on this point,” 
‘the-whole observations ot.at least'one ‘of thei¢ two records are. 
ventirely wrong,.. In .explanation of discrepancies previously 
pointed out, it -was stated’ by the office that the original photo- 
graphs-may not admit of a precision closer than 0'020 inch. In 
this case, However, such.an explanation is out of the qnestion. 
Equally loose and inaccurate. are the descriptions of the Kew |. 
cusves, even though the mein design af this costly system of 
registration is fo furniahi.data for exact comparisons being insti- 
tuted among the’ different meteorological elements. Thus it is 
stated that the. électricity, having been strongly negative, re- 
‘timed, again, to. positive between 6 and 8 A.m., whereas the 
change occurted ‘all but instantaneously about 6.45 “A.M. 5 that 
simultaneously with the time of maximum temperature, about 
12,20 ¥M., the wind, which had been west “suddenly became 
north,” whereas the change was not-of such a character as to be 
described by the words simultaneous and sudden, seeing that 
about fifteen minutes elapsed as the wind veered from west to 
north ; that “the barometer rose rapidly until 4 P.M., at an average 
_yate of about 0005 per minute,” whereas this rapid rate of in. 
cteage of préssure was spread over no more than the fifly minutes 
from 2 to 2,50 P.M. Tt ts needless to remark that the data of 
this singular storm thus’ put before us are worse than useless 
and it may be also stated that a number of the barometric ob- 
servations at Kew, as published in the Hourly Headings for 
March, are of such a character as to render a verification Ly 
comparison with the originals very desirable. 
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DIURNAL BAROMETRIC RANGE aT Low anpd Liat 

_ Luve.s.—We have recently received trom Mr. W, W. Rundell, 
& paper on this important subject, published about two years ago 
in the Fowrnal of the Meteorological Society of London, based 
on observations made under the direction of Gen. Myer during 
- May, 1872, on Mount Washington, New Liampshire, at heights 
of 2,639 and 6,285 above the sea, hourly from 6 a.m. to 6 P.M., 
and at g and 12 ¥.M., and at Portland, Maine, 54 feet above the 
. ea and near the coast, at 7 and 8 a.M., and at 2, 5, 9, and 
12'P.M.. .The means of atmospheric pressure, temperature, and 
* humidity, are given for the different hours of observation, to 
' which are added interpolated values for the hours of the day for 
which no observations were made, by drawing a fair curve pass- 
| ing through the observed values plotted off on a modérately 
i large seale, These various averages are laid down in sets of 
, curves accompanying the paper. The point of intcrest raised by 
) auch a discussion consists in the presentation of these three vital 
t meteorological elements at three stations not far apart from each 
| other, but very differently situated as regards height above the 
| sea, andl the probability that sume light may thereby be thrown 
hon one of the most difficult problems in physics, On examining 
f the curves the'attetttion is at once arrested by the remarkable 
f character of the curve of the diurnal barometric range at Port- 
f land, which represents the morning maximum 9s occurring at 
, 6 Adt., ‘sind the afternoon minimum at 2 P.M, Deductions of a 
t somewhat large nature are dsawn from the times of occurrence 
p of these aod. others.of the maxima dnd minima of the paper 
p tending to show that they stand to each other in certain definite 
t delalgons, ' . Since, however, the. facts of observation afford no 
pindtence’ of the ‘siorniig maximam occurring in May at such 
places ae Portland: at 6.4.m., and the afternoon minimum at 
2 Relg' we were led to :ealculate afresh the averages from 
y Geni Mytr's figures with the ‘result that the averages of the six 
; Bote of Obetrvations published in: the paper are all in error in 
 Mnobnts witying from 0°027.inch to —o:004 inch... The fresh 
f Svotages, it sony be-reniatked, give.an amplitude of range and: 
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parative swintioess of the, lake come from highte sivate of the =| King of Denmark, 








the first public session ores held inthe foyad 
Pe e i Po HS go ws ge eels . or et we wh aaa ai hak Aialeinaat hd Bl) . d ¢ ae, 
spheres, aud since this air bas’ bees, but @ brief tine in contact | palace at‘Copenhagat, on December'29) aecotnianted by appro. 
with the surface of the water the Inke breeze becomes constantly | priate ftstivities, The Kiiig:has  scorpted the position of Pro- 
‘witier Hl the afternoon minitmnin from 2 to 4 p.m. ‘The breeze. tectoraf the Society, while tlie Crown Prince 'is sttive president. 


‘thereafter diminishes in’ force, the air consequently becomes  - tyre’ pete sat Pie "e Aces bane 
| : Ge ge ge ee, eo _ AER we@tetan chemist, Prof F, Wahler, has-been'elected pres . 
moister‘ till the greater ‘maximum is attained about the time of | sident of the German Chemical Society for the coming a. | 


be Pub plains from the lake falls to a calm. This’ 
i feature of imate of Geneva well deserves the c i sey renee: | 
igvestigation, particularly in ‘its relations to iene ie ree | Spet-comimanicated by the former . the ‘St. Petetsburg' papers, 
perature, “pressure, aad clouds. Among the other points dis: ' ee ee eee 3 Capt. Wiggi m4 aod . his ship 
Crested niay be mentioned an examination of Deville’s cold and pe ter, M. Svanenberg, left Krasnoiarsk on their way to St. 
warm petiods of the year by the long series of the Geneva | salesind ee Ce oe ay 
‘Observations ; a comparison of the temperature of the water of | Our readers may remember that at the Intemational Con- 
the Rhone, as it issues from the lake, with that of the air, show- | ference on the means for exploring Central Africa thoroughlyand 
dng the mean annual temperature of the water to be 3°7 higher ' aystemiatiealty, held - Brassels last September under the presi- 
than that of the air, a point of some importance in connection | dency of the King of Belgium, invitations were issued to the 
‘with’ questions affecting oceanic circulation ; the distribution | different countries represented to form. local committees for the. 
through the year of strong northerly and southerly winds, and | furtherance of this object. The German National Committee | 
#hie variations, regular and irregular, in the amount and duration | was formed last week under the presidency of Prince Henry VII: | 
of the rainfall. of Reuss, and embraces many of the most distinguished names _ 
” CuMATE oF LuNp.—A paper of considerable value has been in the empire. A committee has already been intrusted with the 


bubtish A. VT : sap age ” | duty of preparing the statates for a permanent, association, the.. 
pee 2% i oe - estates cascaleai : ppt : German Society for African Exploration, which ‘is. ‘to be under } 
vatory at Lund from 1741 to 1870, ‘The observations, which | ‘°Patronsge othe Crown J rince, ant expects to enter vigorously 
sxe very fully distussed, embrace the temperature, winds, rain, Abe emer Re! ary Up Ee GHOReL Nes 7 > 
show, thusderstorms, and auroras, and their great value Hes in Tux Daily News correspondent at Rome writes that the 
the’ long period, viz. 130 years, over which they extend. The | Marquis Antinori has sent to the Italign Geographical Society a | 
Highest observed temperature during the 118 years ending ! long account of the journey of the Italian African Expedition of 
‘B70 was g4°"1, and the lowest — 13°-9, both occurring in 184s. | which he is leader. The expedition has, after many hardships 
‘Northerly and easterly winds prevail in winter and spring, north- | and delays, reached Shoa, the king of which has received the 
westerly in summer, and south-westerly in autumn—these winds | Members in his capital, Licee, with the greatest hospitality. 
being of special interest from their relation to the prevailing | The Marquis has taken steps to make Shoa a scientific enirepiy, 
winds in the south uf Norway in the curresponding seasons. Tlail | 854 basis of operations for exploring the equatorial lakes. When 
falls on an average § days in the year, snow 37 days, and rain | the letter left the Marquis was preparing an exléended scientific 
122 days, March is the month of smallest and least frequent, report of his journey to be forwarded to the Italian Society by a_ 
anil August of greatest and most frequent rainfall. Thunder- { COUrIeT ere 

storms reach the maximum in the last half of July and first half | 1 the last session of the Berlin division of the Gertnan and 
of August, very few occurring from the middle of October to the | Austrian Alpen-Verein, Dr. Scholle delivered an elaborate 
middle of April. ‘The greatest number of auroras occur in April i address on the orography of the Bernese Alps, He regards 
and September, aud the variations through the different years are | them as distinguished from the mountains of other alpine regions | 
very great, a remarkable maximum period occurring from 1776 . bythe following peculiarities :—The valleys are unusually deeply | 
to 1790, since which latter date the number has been singularly cut. The mountains inclosing these valleys are rernarkable for 
ew. ' their relative as well as their absolute heights, and the. horizons 


Weatiter SuMMARY,—M. H. Tarry’s Jdistowe de 2 Atmo- ‘ tal projection of their tops lies always at but a short distance 


sphire for July and August, 1876, has been received, The | from the bottom of the valleys. F inally, the topmost points of 
publication, which recently began to be published in Les | the mountains are generally visible from the valleys, and their : 
Mfondes, aims at giving a summary and discuasion of the meteoro- commanding appearance imparts to the landscape its most pictu 7 
Jogical elements of the northern hemisphere, which it is possible | T#d¥E and magnificent features. | ee 7 ee i 
to collect within.a month or two of their occurrence. It is thus Tur Bulletin of the French Geographical Society for Novem- . 
calculated. to be a useful supplement to the weather maps of | ber contains a paper by Dr. Jules Carret on the Displacement of - 


Europe abd America, and to the International Meteorological | the Polar Axis, in which he gives ‘a summary of arguments in | 
Observations of the United States, and, as, such it deserves the , favour of displacement which will appear at length in a work . 


_A, TELEGRAM received by M. Sidoroff from Capt, ‘Wiggins, 
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active support of the meteorologists of different countries. | about to be published by him. ee fe 
INFLUENCE oF FoRESTS aN OzoNE,—In a note by M. L. Tux following particulars are given by Prof, Desdt in the last 
Fautrat in the Bulletin Heidomadaire, No. 475, of the Scientific ;. number of the Dullein of the Society of Natural Sciences at 
Association of France, it is shown from jobservations made at Neuchatel, as to the burial-ground of the inhabitarits of the lake 
¥islatte and Ermenonville, that less ozone was obuerved in foreste, | dwellings discovered last winter on the shores of the Lake Of 
particularly forests of. pine, than in the ope country, and more. ‘Neuchatel at Auvernier, The burial-place: is about 100 feet 


oxahe at a height of 46 feet above the ground than near the | distant from the well-known lake-dwellings of this locality, at’ 


, 








sarface. _. ¢ the foot of a hill, and it was shut up ‘by some 7 feet of earth 
Lip cence enneeiseetnnnrteninstatennnnntierentennnenees | webbed by raiis from the slopes of thé “hill, It has a quadri+ 
co) an NOTES Ia | lateral form (16 metre long and 1°12 broad), ‘and is built of fist, - 
ee eee ree og oy | granitic stones cowered: with two lenge flag stones of gneiva, theme 
‘Tas Le it: € Nection of Scientific Apparutus is to be finally | Tost negessa tly having beén cot arjifcially. The periglpluce 
cloned gn.the goth inst. | | quays betonge'to that dass af dolians which are Jenown da ding. 


+ ing Spare! yey ee ‘ : : F pi ey . ae ' wot a . | a . ao : me, ro ‘ ‘A hee J ae 
|: "Eure Danish’ Gadgraphital Society. eniters wpon its existence | land as /' stone-cives,”. and. it ae wenn med Sik 
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DA aevanne 
‘watching: the: ‘excavation, "prok, 


Desor ~ gaeiisinsel that he had 
teally.to do ‘witha grave {thet of’ a ‘family, ‘ox Of a clan), not: 


merely with a receptacle of bones, the. relative positions of bones 
praeidt that ee corpses were: deposited. in the grave, pro- 
bibly in a sitting position... . “The number, of individuals buried. 
-raust have bean from fiftecit to twenty. . It was very difficult to 
‘obtain well-preserved : skulls, the bones being much deteriorated 
‘and the'exravations not having ‘been made with the desirable 
‘andanicy.; but some better preserved skulls show a close likeness 
to those: found in other Jake-dwellings, and especially to the 
‘skull of thie kintd described by MM, Rutimeyer and His in their 
“* Ceaninlogie. Helve tique ;” they belong to the mesaticephalous 
'(semi-long) form known as the “‘ Sion group,” which form is also 
the true Helvetic. This form, which has been found in the stone 
‘age, continues to appear throughout the bronze and stone ages, 
constantly i increasing in size, and showing a more and more deve- 
oped, higher and broader, forehead ; and it differs from the 

‘present. Helvetic form not in kind but only by the degree of its 
evelopment, ‘The implements found in the grave are stone and 
bone implements belonging to the age of polished stone. But 
@long with them were also found bronze implements (a per- 
Horated disc, aring, and a pin), which thus establish the long missing 
dink between the lake-dwellings of the stone age and those of the 
bronze ‘age, both of which have representatives at Auvernier. 
Thei importance of the Auvernier grave is thus verygreat, as it gives 
hew proofs in support of the alleged unity and continuity of races 
sof prehistoric man during the stone age and that of the bronze. 
‘Some bronze implements implying a somewhat higher degree of 
‘culture, together with a bead of yellow amber and a skull, were 
found in the neighbourhood of the grave, on a somewhat high er 
level ; they belong probably to a more recent period. It is pro- 
posed by the Neuchatel Society to undertake further excavations 
in the same locality. 


Tr earthquakes which were felt in the Canton of Neuchitel 
Jast spring (from April 2 to May 16) are the subject of two 
interesting communications by Prof. Desor and Dr. Tribolet, 
published in the last number of the Sud/etin of the Neuchatel 
‘Society of Natural Sciences (vol. x, part iii). Dr. Tribolet, in 
addition to particulars of the earthquakes of this year, gives also 
a list of those known to have been felt in the canton since 1313. 
From this list we see that earthquakes were especially numerous 
during the seventeenth century, comparatively rare during the 
eighteenth, and totally wanting during the first half of this 
century, until 1852, when they begin anew to be frequent, 
twenty-four shocks having been felt from that year to the end of 
1875. The earthquakes of last spring began with a strong one 
on April 2, at §.55 A.M. 5 @ second shock tollowed on April 30, 
and then, until May 16, no less than eleven shocks were felt in the 
canton at short intervals. The region of the shocks was gene- 
rally limited, only two of them having been felt. beyond the 
frontiers of the canton. As to their causes, Professors Desor 
and Studer, and Dr. Tribolet come unanimously to the conclusion 
that they have nothing to do with volcanic causes; but that the 
rocks of ia Jura, forming a varied series of harder and softer 
strata, the latter mostly undermined by subterraneous streams 
and numerous, caverns, it is very probable that the earthquakes 
ate due to the. crumbling of undermined strata, the seat of these 
cramblings being: probably at'a depth of about 1,400 feet, where 
frigble ‘dolomites and: saliciferous marls. are covered with hard 
tushelkall, “The exceptionally abundant rains of last spring 
must haiee contributed to: ‘the saturation of rocks with: water. 


 Paow, Liviernor, of the University of Sydney, has pub» 
ie pst ote Gann known as “trust” which has been 
Rt ett havoc among the sugerscaues in Queensland. Thia | 
ppeaty to have sop first observed in the colony ip 1870, ' 
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‘ens: aBoed, # the Bourbon was the. one upon ivhich the disease 
was firat noticed, arid this kind has since “suffered ‘more than any. 

‘other ; soil and climate have also assisted its pragreds'in a marked | 
degree ; ; thus it is said to have been almost exclusively confined * 
to dry, porous, sandy soil, and to have been more virulent after 
unusually wet and cold seasons. The juice obtained from dig- 
eased cancs showsa lower density than that obtained from healthy: : 
ones, and the sugar is more difficult to make, With regard to his 
microscopical examination of the diseased canes, Prof. Liver. 
sidge snys he failed to detect anything which ‘could possibly be 
considered as the canse of the disease ; though the canes were 

affected by minute fungoid growths, they were not sufficient to 

account for the actual disease, and were, undoubtedly the con- 

sequence and not the cause. Red spots.are found on all the 
planta, healthy as well as unhealthy, but more abundantly on the 

latter. Itis to the presence of these red spots that the name of 
rust has been applied generally; to the disease in Queensland. 

The fungoid growths aresaid to bear a very strong resemblance 
to a large group of very common microscopic fungi—the «e7- 
diacei, to which order they are said probably to belorig,. Nat- 
withstanding the prevalence of these fungoid bodies, and after = 
minute examination and analysis of various soils, the author of. 
the report arrives at the conclusion that the disease has not been « 
due to any one cause but rather to a combination of numerous 
complex, and more or less obscure causes, which are attributed 
to the system of cultivation adopted by the planters, the land 
being exhausted without a proper return being made to it, 


IMPORTANT results have been obtained by parties of the 
United States Geographical Survey west of the hundredth 
meridian, under Lieut. George M. Wheeler, corps of engineers, 
in geology and natural history, Mr. H. W. Henshaw, the 
zoologist of the California Section, having made large collections 
of the vertebrate fauna, including every family of birds occurring 
in the West. The streams explored in Nevada and California 
were found to abound in fishes of the genus Casfosfomus, and 
among the specimens collected it is not improbable some species 
may be found that are new to science, In the reptilian collection 
are several snakes belonging to the genus Zx/amia, and a new . 
species of lizard. In entomology the Orthopiera and Coltopterd ,. 
are largely represented, including some rare species from the 
Alpine mountain region. Careful investigations were made in. 
geology by Mr. A. R. Conkling, and the collections made taxed 
the facilities for transportation, the rocks gathered being chiefly 
igneous and metamorphic, including syenite, granite, basalt, &c.. 
The predominating ‘rock in the region thus far examined by 
the California scientific expedition is grey syenitic granite, con- 
taining numerous crystals of black hornblende, Several mines 
were explored and described in detail, In paleontology there 
were few collections, fossiliferous formations being rare, From 
the sandstone quarries in Ormsby County several specimens : of 
the genus Uyio were obtained, these tertiary fossils being the 
only representatives of extinct fauna observed. 


We have received a paper, ‘On the Larger Divisions of the 
Carboniferous System in .Northumberland,” by Mr. G. A, 
Lebour, being a reprint from the Proceedings of the North of 
Ragland Institute of Mining and Mechanical Enginéers, vol. 
xxv. Discussing the stratigraphical characters of the different 
members of the Carboniferous series, the author advocates a new 
subslivision of it into two stages, an Upper and a Lower, instead 
of the three adopted now; the blending together under a 
common name of ‘Bernician” of the Yoredale Rocks, the 
Scar Limestone series, and the Calcareous and Carbonaceaus - 


. groups which are incapable of natural division, and the additions 


of the Tuedian and of the socalled Upper Old Red to the’ 


Lower Carboniferous beds, A plate showing the stratigraphical 
changes undergone by the: Garboniterons + series from: aa il 


“0, Bepwickstie, on ere the vio. mo ee Vaboar are > bel, 
“ Atoompaais the papers 
' Tite General Council of Hautes Alpes _ decided to organise | 
ae " ‘special meteorological service forthe purpose ‘of carrying out 
".. the system of weather-warhings, for agriculture for that depart- 
| * gent analogous: towhat have been established in other depart. 
ments of France; The height and other physical peculiaritids, 
of the department: make ‘this a valuable addition to. this: system 
— ae which is being gradually established over France | 
cn ‘marked success. 
ee pas ghee Ophite of Pando, i in the province of San- 
tan er, by Don Francisco Quiroga y Rodriguez, which has just | sulph The Phylloxera has bit 
‘5 — ah the Anales de la Soc. Esp. de Hist, Natural, | the veya ‘ oa bceeces a alaith 
is considerable interest to petrographers, as it di 
"the microscopic structure and sect pte mare | From the Annual Report on the Brisbane Rotanic aden 
© yook of decidedly peculiar character, and at the satne time we eee #ome valuable and interesting facts relating to th 
enables Mite seals ihc pcints. of resemblance: and: diterenes ‘acclimatisation of economic plants. Of the three most exter 
' between it and the similar rocks of the ‘Pyrenees, described by i ly cultivated tropical plante—sugar, coffee, and tea, we and 
Prof. Zirkel, and those of the province of Cadiz, panbesaine that at present forty varieties of sugar-cane are grown in th 
. which Mr. Macpherson has recently given us such very interesting garden, and that there is such 9 large and continuous demand fc 
details, The rock in question is suspected to be of Triassic age, - po eh ae eee eee = = yet subject t 
and among other features ‘of interest presented by it we may ae a ie pee oy ore the sbiting apa 
mention the existence in it of a mineral which appears to possess en ie ‘a ee vader naatap ts loa epetr ign d 
», Shuracters intermediate between those of augite and diallage. ae ea i east soca gn ean ie ue 
| Tite following further Saturday evening lectures have been ordinary kind (Coffea arabica) inthe experimental lnstatatio 
arated forin connection with the South Kensington Loan Collec- | are all healthy, and show not the slightest of ais ¢ eith 
thoa of Scientific Apparatus. We do not yet know whether the from the Temeleia vastatriz, Or any other tee poaa Sj . 
- closing’ of the Collection will interfere with their delivery :—De- | districts especially the er ridges of the i ps 
. Bember 30.—Prof, W. F. Barrett, on “Some of the Practical | Endeavour rivers are said to be the ae suitable to the rotit 
2 Appliaations of Electricity as Ilustrated by Instruments in the | able cultivation of coffee, and some thirty acres of land th 
oan Collection.” January 6.—Alexander J. Ellis, F.R.S., on | Lower Hubert is to be. put under afl cultivation during th 
: The Nature of Chords in Music, illustrated by Appunn’s Appa- ensuing season. Of the Liberian kind (Coffea liberira) ene 
© patna, ”  Jannary 13.-—Dr. B. W. Richardson, F.R.S., on | have been sent from England, and these are growing into per 
cat Stephen Gray and the Discovery of Electric Conduction.” fectly healthy plants, some of which, indeed, fe iol alread) 
- January 20.—Prof, Garrod, on “The Instruments exhibited by | distributed. Though the tea plantation is reported to be in: 
M. Marey, specially with reference to the Flight of Birds and | qourishing condition and numbers of plants, kate been dist 
Insecta,” January 27.~W. Chandler Roberts, F.R.S., on buted, the cultivation of tea, it is said, does {not attract thi 
‘¢ ‘The Means adopted for securing the Accuracy of the Coinage.” | attention it deserves owing to the high price of akilled Iabou 
February 3.—Prof. Osborne Reynolds, on ‘‘ Vortex Motion.” It required in the preparation of tea asa commercial article Amon; 
is intimated that the Collection will be closed after Saturday, | other plants of interest introduged to the Garden may be mets 
the 3oth ist. tioned the Paraguay ten (//exr paraguayensis), which seems to bi 
W are glad to see that an effort is being made to give the | thoroughly well adapted to the climate of Queensland, Mz 
* péopte of Hertford seme knowledge of science, of the value of | Hill reports that the demand for it has of late very langely in 
“which they seem somewhat ignorant, Mr. Percy Smith and Mr. | creased. The Balsam of Tolu (Myroxyion solatfera), ‘the: nes 
"Vincent isden have commenced @ course of experimental lec- | tanning plant (Zalsamocarpon brevifolium), the Sumatra yabber 
tures on ‘Chemistry and Physics, which, to judge from the | plant (U/rcevie eastica),'and the Siam Gamhoge. (Garcinsa morelfa 
<r is Jikely to prove both interesting and instructive to | var, pewicellaia), all seem to bedoing well, The consideration Q 
those who are wise enough to attend, the introduction of foreign grasses and other plants : as well fo 
THe carious phenomenon of a ball being supported in air by fodder purposes as forrenovating old pastures, nas occupied som 
ve s seong air current directed obliquely 35° to 40° from the ver- attention in QOneensland, and the result ix that many of our well 
"geal, has Jately been exhibited in Philadelphia. Various ex. | known meadow-grasses as well as the Trifoliums Aad icagosy aX 
planations of it have been attempted by engineers and others, | Afeslofs have established a similar reputation in the new to tha’ 
 M. Reuleaux (in #oggendorf’s Annalen), rejecting previous | which obtains in the old. The only unsatisfactory part of Mr, Hill’ 
_ explanations, offers the following :—~The pretty thin sir current, report is that in ‘which he tells us of the destruction end. probabh 
- on reaching the ball, is deflected on all sides, and therefore more | extermination of indigenous plants, Thus, in’ certain diatiict 
_of less rarefied in its interior, » Accordingly the’ atmosphere | within the Colony, some trees formerly plentiful, have timhedt dis 
- phegaes: the hall in the direction ‘of the greatest rarefaction, or @ppéared, or are but rarely found... The Quecusland. 3 Nat. (Mase 
“the ‘inean, force of the rarefactions, towards the orifice, The | damia terntfolia) is an instance, in dintricts: abounding’ s with, 4 
aright of\ the ball acts vertically. downwards, Equilibrium | some yeasts ago, it iy now difficult to find even site's 
2: 966 yom the oblignely-acting forcé of the current vand This hes ‘been caused in consequence of numbers of them. having 
“tha two,forces jigt named, when the mean force of the latter. he been cut down chiclly by South Sea Islanders for the purpose @ 






| aga ia rapt ot silico’ 
fee ae, hat the Fhyllamera, vastaivity Tas, porta} 

, and destroyed many plants in some districts, ‘but oper 
discouraged the renewal atid ‘extension..of plantatigas, pra 
proved ‘method of treating Madeira wines have fendered | the 
“miore'sigreedble to the prevailing taste’ of constmers,’ ‘aha & 
demand for them is steadily incteasing in, every market, 
Teneriffe i many landowners have likewise turaed their arnt 
‘again tothe cultivation of vines, and thée'wines of the itand nr 
‘thug increasing annually in quantity. The Odjuio -is- gradual 
dying out, and where it still appears is succesufally shegked: ‘b 












ti efor ee current. “This can only take'place | more easily obtaining the frait at the ee ieroy bred 
whetithe tail hes its. ante under the”axis of the current, here of the bes —— pant te oe ue 
ds then « p raf fo ef which “pit the ball in rotating. If the ° 


firiger oi h.#0d: he trobght ‘tothe ‘plac of supposed:minimum, | 
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wii 
er the: two ‘mestings of: the, St. Petersburg Chemical 
Society, September.28.and October 's9, many papers of interest 
were read, We notice among them a valuable report of M. 
Basak ky oui hig regesirches into the velocity of chemical reactions 
and on itedependence upon the. Megree of concentration of the 
aclutions + a paper of M. Aleksde® on the mutual solubility of 
soluble liquids; the conchusions of which were, however, warmly 
ariticlied ; a paper of Prof. Butl¢roft on the di-isobutylene, 
classing this hody among the homologues of the etylene series ; 
and of M. Kovaleftky on the amount of mechanical power diser- 
gaged daring chemical reactions,’ those of the sulphates of copper 
and zinc having been. begun with in the course of researches 
wandertaken by the author. 
* Mr. Tomas SourTmwett, of the Norfolk and Norwich 
Naturalists’ Society, writes with reference to our notice of Mr. 
‘Marsham’s “ Indications of Spring” (NaTuRR, vol. xv. p. 128), 
that this remarkable series of observations commenced in the 
wear 1736, is still continued by the Marsham family. In_1789 
Robert Marsham communicated his observations to the Royal 
Society, they were readon April 2 and printed i exfenso, in the 
Philosophical Transactions of that year. Robert Marsham died in 
179", and the gbservations were continued by his son Robert to 
‘the year 18x0. From that time till 1836, no record was kept, 
‘but in the latter year a third Robert Marsham resumed them, by 
‘whom, and his son, the present Rev, H. P. Marsham, they have 
‘been continued to the present time. 


’ Tre experienced Arctic cruiser, Mr. Lamont, writes to the 
‘Times of Tuesday in reference to Dr. Petermann’s recent letter 
to the Geographical Society, expressing his decided conviction, 
founded on his own extensive experience and that of many other 
practical Axctic men, that all round the North as round the 
South Pole, there lies an eternal mass of ice a thousand miles in 
diameter, and perhaps miles thick in the centre, He does not 
believe that either ‘ship, sledge, man, beast, bird, or balloon, 
will ever get across it.” 


tHE additions to the Zoological Society’s Gardens during the 
past week iriclude two Bonnet Monkeys (Jfacacus radtatus) from 
India, presented by Mr. Peter Varwell and Mrs. Leopold Evans ; 
a Chinese Eyebrowed Thrush (Zeucedioftron canorum) from 
China, presented hy Mrs, Arabin ; 2 Short-eared Owl (Otus 
brackyotus), Exropean, presetited by Mr. Josh. Lee ; three Golden 
Orioles (Oriolus galéula), a Redwing (Turdus iliacus) European, 
presented by Mrs, A. H, Jamrach ; a Dunlin (7ringa cinclus), 
European, presented by Mr. F. Cresswell ; a Snowy Owl (WVictea 
wisied) fiom Lancaster Sound ; a King Parrakeet (Aprosmictus 
scapulatas) from New South Wales ; « Greater Sulphur-Crested 
Cockatoo (Cacatua galertia), from Australia, deposited. 
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oi. SCIENTIFIC SERIALS 
 Poggendorf's Annale der, Physik anid Chemie, No, 11, 1896. 
“On. the nature ‘of' elaitic reaction, by M. Braun.—On the 
gliding.of gad on ‘glass walls, by M. ‘Waxburg.—Repott on 
expefments of Lr, Rodt of Boston, on penetration of platinum 
' iytle gases, by M, Helmholtz,—~Researches on the heat 
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Phenpmend.in the galvanic batt and on electromotive 
i ae, by MM, Halund. --Bectronagretic properties of unclosed 
Sey ne Reteents, ‘by-M. Schiller. On the reply of M, Schlisser 
whachingg ten stability of ebonite for the dises of influence- 
aa bin) oy al Holta~- vation on the division, am 
two acids, of the positive metal in: galvanic battery, by M.. 
‘seer ee yoera of. mation’ in electrified surfaces, of, 
Waid Hoe Khoa oF ete ee ot gold, 
v ae a ote hd oF abt tings, ‘by. vee Sohtek’ ss - A | * " “4 
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i (communicated by Mr, ‘Spottiswoode, ¥F.R.S.).—On. 


See Maturforscher (November, 1876).-~From this number we | 
nate the following papers of interest :—-On the transparency of the. “: 
water-of Lake Leman, by F. A. Forel.—On the meteoric iron of || 
Nentmaonsdorl, near Pirna (Saxony), by F. E, Geinttz,--On the | 
absorption of albumen by the leaves of Dionza musci~ula, by A. 
Fraustadt.—-On the simultaneous occurrence of sugar and oxalate 
of lime in greed G. Kraus.—On electrical dust, figures ‘in 
space, by E. Lommel.—On some experiments with, plats 
in coloured light, by G. Kraus.—-On the dependence of! - 
the co-efficient of interior friction of gases from tempe- « 
-tature, by A. von QObermayer.—On ascending air-currents, |. 
by Herr Crompton. ~On microscopical inclosures in South ° 
African diamonds, by E. Cohen.—On the deterioration of air * 
through artificial light, by Friedrich Erismann.—-On the mecha: 
nics of breathing and the circulation of matter in the animal body, 
by E. Pfliiger.—On the chemical composition of beech-leaves 
and fir-needles in different states of development, by L. Dulk. 


Mor phologisches Fahrbuch, vol. ii, part 3.—On the skin and 
dermal sense-organs of Urodela, by F. Leydig. with four plates. 
—On the metamorphosis of Echiurus, by W. Salengky, one 
plate, giving four stages of development.—On the exoskeleton 
of fishes, part 1; a long and valuable paper, by O. Hertwig, 
with six plates, dealing with the exoskeleton of Siluroids and 
Accipenseroids.—Prof. Gegenbaur has another contribution on 
the morphology of the limbs of vertebrates.—-R. Wiedersheim — 
discusses ‘‘the most ancient forms of the carpus and tarsus found 
in existing araphibia.” oe 

Leitschrift fur unssenschaftliche Zoologie, vol. xxvii. Part 3.-- 
On the development of the lower jaw in Mammalia, by Dr. J. 
Brock ; a histological memoir.—An account of the anatomy of 
Rhynchelmis limosella, with four plates, by Franz Vejdoveki.— 
On the organisation and minute structure of the Daphnide and 
other Cladocera, by Dr. C. Claus, with four plates,-—Description i 
of a new hydroid polyp related to Allman’s family Pennaridz, 
by F. E. Schulze. | 


Tue Journal de Physique for November, 1576, contains papers 
on illumination of transparent and opaque bodies, by M. Dalle. 
‘mand ; application of very thin lzyers of gold fo cathetometers 
and other instruments of measurement, by M, Govi.—On the 
distribution of magnetism in cylindrical bars, by M. Bouty.—On 
the physical properties of gallium, by M. Lecoq de Boisbaudran. 
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SOCIETIES AND ACADEMIES 
LONDON 


Mathematical Society, December 14.—I.ord Rayleigh, 


F.R.S., president, in the chair.—Mr, R. F. Davis, B.A., and. . 
Mr. H. Weston Eve, M.A., head-master of University College | 


School, were elected members.-—-Prof. H. J. S. Smith, F.R.S,, : 

read a paper on the conditions of perpendicularity in a parallelo- 
pipedal system (the subject was of interest to. crystallographers 
as well as to mathematicians).—-Mr. Glaisher, F.R.S., gave an 
account of a paper by Prof. Cayley, F.R.S., on the condition 
for the existence of a surface cutting at right angles a given set 
of lines, ‘‘ Ina congruency or doubly infinite system of right 
lines, the direction-cosines a, 8, y ot the line through any point 
x, ¥, 2, are expressible as functions of x, y, s, and it was shown 
by Sir'W. R. Hamilton in a very elegant manner that in order 
to the existence of a surface (or what is the same thing, a set of 
parallel surfaces) cutting the lines at right angles, ad x + Bid'y + 
‘yds must be an exact differential; when this is so, ‘writing 


Va=fladx + Bd y + yds) lwe have =: 5, the equation: of 


the system of parallel surfaces, each cutting the given lines at 
tight angles.” The author obtains his results from the analyti- 
cal equations of a congruency, viz, x= mez+t fp, v= "5 +9, 
where m, ”, 9, g are functions of two parameters, and m, 2, are 
given functions of % g. The condition he gets for the exist- 
ence of the set of sutiacesis— | iy 


am an fd adn. 
 § Pi eampines “Shani t + $ ot areata bd f +sneoene, et s+) — « 


He verifies his results in the case of the ellipsoid:——-Prof. 
Clifford, F.R.S., communicated two notes on the orthogonal. _ 
transformation, and additions to former papers on transformation. |", 
Of elliptic functions.—Mr. Tucker read portions of papers by. °: 
Mr, F. W.. Frankland (New Zealand), on the simplest com 
tittkdus’ manifoldness of two dimensions and of Sherine eerie . 

e theory... 
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_ imperil es Avademy of Scieaces, October 3) Noveiber cS 
liowing are some of the papers’ rea hes 
a the contractility of the ea aries, oA Mi. iF prepa Dry the | 
integration of Tinear differential ¢ 
h simple ¢aadratures, by N eer oe ‘the: dt 
minants of the Jacobi marines of three tetnary undead | 
Beet by M. Igel.—On the freshwater fishes of South-Tastern 
i M a peas a te the yet spectrum of 
anganate of po a use a Aad Chemistry, 
br die Briicke.—-On the magnetic observations of the Austro- 
ungarian Polar Expedition, 1372-74, by M.: Weyprecht.—On 
the action of bromine on succinimide, and a new way of forming 
fomaric acid, by M. Kisielinski.—On the veloaliy ott popes on 
of sound-waves from explosion, by M, M ach, aw 
M. Velten (sealed packet). 1. On the tratisference o nate 


articles by the electric current ; 2. On the polay and magnetic 
haviour of plant-cells; 3. On the magnetic behaviour of por- 
tions of the cell contents, —On the Baa of ebonite, 
by the Secretary, 


 Getlogioal Boclty, Decolkios 6.~-Prof. P, Martin Dean 
ee it Be ‘the chair,-Thomas Collinson, P. Lind. 

=  Gahbes he Rev. George Middleton, .S, H. Needham, | 
Maske 1 Wr. pjeg Nathaniel Francis | ‘Robarts, and John 
ig Were elected Fellows of the Society.—The President 
“@nmounced the sad loss. the Society had sustained in the death |. 
7 Mx, David Forbes, F.R.S,, one of its secretaries, which took: 
splace on’ the perigee, of Tuesday, December 5. On this ac- 
count the a oo per read was on the intrusive character of the 
“"“Whin Sill of Northumberland, by Mr. W. Topley, F.G.S., 
Assoc. Inst. C.E., Geological Biever of England and Wales, 
and Mr, G. A. Lebour, F.G.S., Lecturer on Geological Survey- 
‘ing at the University of Durham College of Science, Newcastle- 
“on-Tyne. The Carboniferous Limestone series of the north of 
England contains a bed (or beds) of basalt, known as the 
“Whin Sill,” regarding the ngtute of which ‘opinion has long 
been divided. Some writers regard ‘it ‘as truly interbedded and 
contemporancous ; others look upon it as intrusive, and as having 
‘been forced laterally between the planes of bedding. The latter 
opinion is that held by the authors. Amongst the practical 
the north of England there are very few who will 

 sdmnit any doubt that the Whin lies evenly, and at one constant 
ft, amongst the strata. Clear cases to the contrary are 
looked upon as merely local variations, possibly due to succes- 
aie eraptions of submarine lava. The work of the Geological 
bees hak shown that the Whin Sill lies at different horizons in. 
“laoreet places : sometimes it even lies above the Great Lime- 
‘atone itself. In other words, the Whin Sill, which is supposed to 
mark the base of the Yoredale series, sometimes lies above the dime- 
stone which forms the top of that series: With the disappearauce 
of the supposed base-line of the Yoredales goes also any good | 
reagon for acawing & line here at all, The authors traced the 
Whin Sill through Northumberland, as far north as Dunstan- 
borough Castle, showing the varying positions at which it occurs 
in the Limestone series, and noting points of interest in some of. 
‘the sections. The Whin shifts its position amongst the strata to 
the extent of 1,000 feet or more, It frequently comes up in 
bosses through the bedded rocks, and bakes the beds above it 
quite as much as those below, especially when those beds con- 
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Physical and Natural History Society, November 2 pom 
M. Lucien de la Rive gave an account of hia researches on the ‘ 
specular reflection of surfaces covered with hairs, these being ! 
meee as cylinders with circular base, The condition neces 

sary for a cylinder to present an edge of specular refi#ction 
is that the axis of the cylinder be found in’ the e normal - 
to the bissectrice of the angle of the luminous and visual oy 7 

8 
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It results that it is only posstble to have a luminous angle 
starting from a certain inclination of the visual: ray. 
principle is proved mathematically, It is applied to’ podies of | 
various forins, and explains the apparently Pe onortaal play of : 
light on children’s heads, for example, and on any surface | 
covered with hair, (Vide a des Sciences ore at 


Naturelles, t, ay p. 219, Nov. 1 $76). 
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= a ie _As to the: age of the Whin Sill, nothing definite CONTENTS | | | Pace 
| IRG Dr. Scurremann’s Discovertns aT Mycunm 6 + eo " 193 
ee Pescuec’s “ Races or Man,” By Prof. ALFRED R. WaLcact, ¥. RS. 14 


Ovusg Book Sxaur i: 
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- Royal Society, December 13.—Sir William Thomson, pre- 

| am the chair.—The following communications were 

read 0: the roots of the equation po p = o, by Gustav Plarr, 
"-pommniunicated by Prof, Tait.—-Applications of the theorem that 
Be) ‘closed plane curves cut one another an even number of 
wea, by Prof. Tait.—On the distribution of volcanic débris over 
Boor of the ocean—its character, source, and some of the 
ducts of its oreak by Si and _ decomposition by Mr. John 
Mareays edmrhunicat Sir C, Wyville Thomson.--On new 
“grid Hib. known fossil fits from the Rainbu h district, No. 1., 
“by Dr. RH. Traquair. ~-Note on the Ruff (Afachetes pugnas), 
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Liter ‘and “Philoso hical Society November 6.—— 
eee ay and in the chair,-Wealden Tutte from Columbia, 
 Saueh, Anance, by John Plant,’ ¥F. Cs. he raised beaches of 
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THE FARADAY LECTURE FOR 1875 


‘The Life Work of Liebig it Experimental and Philo- 
sophic Chemistry, By A. W. Hofmann, F.R.S., &c. 


“Delivered before the Chemical Society of London. 


{London ; Macmillan and Co,) 

a rN this yolume we have given us a sketch of the labours 
| of Liebig in the domain of Pure and Applied Che- 
roistry, and also an account of his manifold investigations 
in’ the direction of its Application to Agriculture and 

Physiology. 

Prof, Hofmann has been induced to take the works of 
this great chemist as the theme for the Faraday lecture, 
not only from its being a subject in itself rich in most inter- 
esting matter, but, that from Liebig’s studies on the rela- 
tian and mutual bearing of the facts discussed by him, he 
was led to the conception of general laws elucidating 
chemical phenomena ; thus standing beside Faraday as a 
fit representative of our century to future generations, 
Notwithstanding the great reputation Liebig now pos- 
sesses, Prof. Hofmann seems to think that at the present 
time, we being almost contemporaneous with this great 
chemist, are not in a positian to give to his works such 
appreciation as will be yielded them in the future; on 
this point Prof. Hofmann says :-— 

“As those who wander in a mountain chain cannot 
appreciate the sky-reaching grandeur of its lofty peaks as 
weil as those who remotely from the plains beneath con- 
template its snow-crowned summits, so we, the contem- 
poraries of Faraday and Liebig cannot perceive the full 
dignity of their commanding forms--the philosophic pin- 
nacles of this century—as they will hereafter appear to 
distant generations of posterity. In these days Faraday 
and Liebig: will be looked up to with such reverence as it 
is ours to offer to the mighty spirits of the past—to such 
giant figures as those of Galileo, Kepler, Newton, and 
Lavoisier. And as that bright constellation shines on us 


from the misty darkness of the past, so will the names of 


Faraday and Liebig-—stars of co-equal lustre—throw for- 
ward their bright beams on our successors through the 
far-reaching vista of ages yet to come.” 

_ Although expressing himself at the outset embarrassed 
by the richness of the subject, and consequently the diffi- 
culty of making any proper classification or selection of 
the many interesting investigations and discoveries to be 
discussed, Prof. Hofmann must be congratulated on the 
very successful result which has crowned his endeavours. 
_ Commencing with a short review of the general work 
of Liebig'with regard to the elaboration of apparatus and 
analytical methods for chemical research, Prof, Hofmann 
proceeds to speak of ‘the great power Liebig had in im- 
parting knowledge to others, and his influence over the 


mind of his pupils. He next draws attention to the re- 


“‘sernblance between the labours of Licbig and Faraday in 
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abstract science, and the abundant results they have pro- 


$ 


duced in their ‘applications to thé useful arts. 
‘In the field'of agricultural chemistry, in his investigation 


of the laws regulating. the growth of plants, we learn 


‘frony, ‘Prof, "Hofmann that Liebig: first penetrated the 
ieeaMt.amd: imcertainty which had previously existed, 






ing with ‘certainty the relation which exists 
‘the growing ‘plant and, soil and ‘air in. which 
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8 198. 
it lives. Standing as a monument of his most ex- . 
haustive researches on this point, we have his two works:: 
* Chemistry in its Application to Agriculture and Physio- 


| logy,” and “ The Natural Laws of Husbandry,” this latter 


work constituting the first perfect treatisc on the philo- 
scphy of agriculture which had appcared up to that time; 
To Liebig is also due the knowledge we now possess, that 
for proper vegetable growth the plant must be supplied » 
through the land with those constituents which are found 
in its ash; and, as a sequence following from this, the | 
fact, that shoukt the soil become deprived of such con- 
stituents, it will be unfit for further plant growth till the 
proper saline ingredients are returned to it. With the 
knowledge acquired on such points he was naturally led 
to the production of artificial manures as a means for the 
fertilisation of land impoverished and exhausted by the 
crops grown upon it. | 
Passing from Liebig’s labours in agricultural chemistry 
to those in the higher branch of biology, we find his cig- 
coveries producing no less perfect and important results. 
Although many isolated researches, as those of Chevreul, 
Berzelius, Gmelin, and Tiedeman, had becn already con- 
ducted on certain constituents of the animal economy, 
still we owe to Liebig the collection of these widespread 
attempts into a “focus” for the elucidation of the phe- 
nomena of animal life. Of Liebig’s chemico-biological work 
perhaps the best instances we can refer to are his “ Investi- 
gations into the Origin of Animal Heat,” his “Theory 
with regard to the Nutrition of Animals,” and his “ Doc- 
trine of the Origin and Function of Fat in the Animal 
Economy.” In the first of these inquiries he reviews the 
ideas of Lavoisier and Laplace, and the experiments of 
Dulong and Despretz, pointing out the errors of experi- 
ment the two latter investigators had fallen into, and 
from his own minute calculations proving the. sensible . 
heat of the animal body to be explained by the processes 
of combustion carried on within the organism. From his 
inquiries into the chemical nature of food, Liebig was led 
to his theory that the vegetable stands in a position inter- 
mediate between the mineral and theanimal. The animal 
being unable to assimilate inorganic compounds, the 
vegetable acts as a means for transforming the mineral 
molecules into those of a higher order fit for the proper 
maintenance of the animal organism. The facts neces- 
gary for the support of his theory are to be found in the. 
identity in composition of the nitrogenous principles, 
animal and vegetable, albumin, casein, and fibrin; a fact 
previously pointed out by Mulder, but exactly determined 
through analysis either by Liebig,or his pupils. 
In the views promulgated by Liebig that it is in the 
animal organism, through the transformation of starch, 
sugar, &c., that the chief formation of fat takes place, he 
was Icd into a long and animated controversy with Dumas 
and Boussingault ; but in this, as in other of his discus- 
sions, experiment has decided in favour of Licbig. 
Although the experiments of his opponents proved the 
existence of fat in vegetables, it was nevertheless in quan- 
tities quite ingufficient to account for the amount found — 
in animals when fed artificially on vegetable food alone, . 
Like his jnvestigations iri agricultural chemistry, Liebig’s. 
discoveries in the biglogical branch yielded their propots 
tion of practical applications, and from his investigations — 


‘of. the ‘composition and nutrition of the animal body arose .” 
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| ‘the ‘methods now used for the preparation ‘of condensed 
‘food and for its preservation ‘without decomposition. 

‘On examining the purely acientific work of Liebig 
Brought before our notice. by Prof. Hofmann, the reader 
_ds at once struck by: the varied nature of the researches. 
In his experiments on the cyanogen group, resulting from 
“his examination of the fulminates, we are led back to 
some of the earliest stages of Liebig’s scientific career. 
In this investigation, published at the age of nineteen 
‘and detailing experiments extending over two years, we 
“have accurate proof given us of the very early age at 
“which be had recognised the natural tendency of his 
mind. His experiments proving the fulminates to be 
“tomeric with the cyanates brought him in contact with 
“Wohler, already working on the same ground, this friend- 
‘ghip being soon destined to exercise a most important 
Jnfjuence upon organic chemistry. 

Liebig’s investigations upon alcohol and its derivatives 
are interesting, not only from the fact that it was from 
his earlier experiments on this body proceeded the dis- 
covery of chloral and chloroform, but also that in his 
endéavours to elucidate the constitution of alcohol he 
was led into a long protracted discussion with Dumas 
atid Boullay, a discussion resulting in the victory of 
Liebig. It would be impossible here to give a detailed 
neice of the remaining investigations of Liebig touched 
on by Prof. Hofmann in his discourse ; it will be suffi- 
chent'for us to mention Liebig’s researches on the group 
of benzoic compounds, his discoveries in uric acid and its 
derivatives, executed in conjunction with Wohler, and his 
elaborate work on the constitution of the organic acids. 

’Many as Liebig’s experimental researches were he still 

found time for literary labour. It would be almost suffi- 
cient to mention the work founded by him, in conjunction 
with his friends, Wohler and Hermann Kopp, as early as 
1832, a work then and now known as “ Liebig’s Annalen,” 
a most invaluable collection of recent experimental dis- 
covery. Of his other larger works two more inay be 
mentioned, his “ Dictionary of Pure and Applied Che- 
mistry,” begun conjointly with Poggendorff and Wohler, 
aind his “ Handbook of Organic Chemistry,” a treatise 
translated into French and English by Gerhardt and 
Gregory respectively. 
«ixamining the, whole “ Life Work of Liebig” as put 
before ws in this admirable discourse of Prof. Hofmann, 
the reader must be at once struck with the enormous 
axiount of work which it is almost impossible to believe 
could have been accomplished by one man during a life- 
time. The number of his papers published in the records 
ofthe Royal Socfety alone is, we are told by Prof. 
Hofmann, 317, of which 283 are by Liebig himself, the 
remainder published in conjunction with other chemists. 
It is worthy of remark, however, that from the number | 
and. ability of the pupils he drew around him, Liebig was. 
able tojtrust.certain of his researches to their care, in- 
variably, “however, giving his assistants all credit for any 
idéas ‘or discoveries of their own, 

“AY Debig was followed ardently by his pupils it was, 
because he possessed the rare gift of inspiring them not 
only’ ‘with, ‘admiration but with love, With the spirit 
which was equally characteristic of Faraday's genius, | 
Liebig ‘endeavoured - to dead | his followers beyond mere 
kitigle spheres of hot t:to the conception of ‘laws regu. 


lating wide ‘yanges of eee. tending 4 ‘in’ ‘their results : 
to the material welfare of mankind, | *. 

We feel sure that this interesting account of the dic 
of one so distinguished and widely known as j 
Liebig, will be read with great pleasure ‘not ‘only ‘by 
chemists but by all who are interested In the progress off 
natural science. | y OHN M, THOMSON 
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HUNTING-GROUNDS OF THE GREAT WEST 


The Hunting-Grounds of the Great West, a- Description 
Of the Plains, Game, and Indians of the Great North- 
American Desert. By Richard Irving Dodge, Lieut.- 
Col. U.S.A. With an Introduction by William Black- 
more, (London: Chatto and Windus.) 


R. WILLIAM BLACKMORE, well known to 
4 anthropologists in connection with the Blackmore 
Museum at Salisbury, hunted buffalo on the great plains 
of the Far West with Col. Dodge. The American 
colonel's camp-fire stories seemed to his English com- 
panion well worth preserving, and thus the present volume 
came to be written, and dedicated to Mr. Blackmore, who 
has prefaced it with an introduction on ‘the Indian tribes 
of North America and the causes of their extinction. No 
doubt Mr, Blackmore was right in encouraging fhis friend 
to write his book, which contains much curious informa- 
tion not got up out of other books, but drawn direct from 
life in the Indian country, and told well in barrack-room 
fashion. The bold picturesque illustrations by Griset spit 
the contents well, and the volume in its red and gold 
binding might have been recommended as a gift-book, 
had the author had the discretion and good taste to 
exclude certain stories as to the relations of the sexes 
among Indian tribes, ag well as several pages of revolting 
details respecting the fate of those who fall as captives 
into the hands of such tribes as the Comanches, which 
ought not to have found a place in it, 

In pointing out that these contents must in great 
measure remove the book from popular circulation, we do 
not say that they should not have been printed some- 
where, though a smart ad caffandion volume was not the | 
proper place, In fact they form part of a gencral descrip- 
tion of Indian society, which students of the development 
of law and morals may read with considerable advantage, 
The necessary growth of some rule of female propriety in 
societies where the women are the absolute chattels of 
the men, is illustrated with remarkable clearness among 
the Cheyennes (see p. 301, &c.), and all‘the more plainly 
by contrast with the habits of their husbands, who, being 
no one’s property, own no social restraint whateyer, 
Again, however brutal (the individuals of any tribe may 
be, there must be a social contract observed or the whole . 
society would collapse. This also is well shown among 
the Cheyennes, by the fact that women obtain absolute 
protection by a merely symbolic form, whi ch, if any man . 
failed to respect, he would certainly be killed (p. 303). > 
Again, the existing marriage law of the Cheyennes (p. 300) 
furnishes ati instructive commentary. on the story of King’ A 
Gunther's. marriage with Brynhild. in the Nibelangeg? 
Lied, which is possibly ie relic of yal custont. ‘ta. 
remote arhasic. times... These are: a. few among many 
points in which modern aves society types Same os basi 
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‘ancient manners of nations now im. the. front ranks of 
culture. ee re ae | 

The state of the savage mind as contrasted with that 
of the civilised man ig well brought out in the following 
remarks by Col. Dodge as to what will and what will not 
astonish an Indian :-~ 


195 


We English have much to reproach ourselves: with aa 
to the treatment of indigenous tribes, but in Canada these’ 
have not fared quite so ill as in the United States. In- © 
deed, Mr. Blackmore shows by American testimony that 
the comparatively prosperous condition of the Indian... 
tribes in the British possessions is due to our more just 
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“The Indian has actual and common experience of 
many articles of civilised manufacture, the simplest of 
which is as entirely beyond his comprehension as the 
most complicated. He would be a simple exclamation- 

oint did he show surprise at everything new to him, or 
which he does not understand. He goes to the other 
‘extreme, and rarely shows or feels surprise at anything. 

He visits the States, looks unmoved at the steamboat 

and Jocomotive. People call it stoicism. They forget 

that to his ignorance the production of a glass bottle is as 
inscrutable as the sound of the thunder. A piece of gaudy 
calico ig a marvel; a common mirror a miracle. He 
knows nothing of the comparative difficulties of inven- 
tion and manufacture, and to him the mechanism of a 
locomotive is not in any way more matter of surprise 
than that of the wheelbarrow. When things in their own 
daily experience are performed in what to them is a re- 
markable way, they do express the most profound asto- 
nishment. I have seen several hundreds of Indians, 
eager and excited, following from one telegraph pole to 
another a repairer, whose legs were encased in climbing 
boots. When he walked easily, foot over foot, up the 
pole, their surprise and delight found vent in the most 

vociferous expressions of applause and admiration. A 

white lady mounted on a side-saddle, in what to the 

Indian women would be almost an impossible position, 

would excite more surprise and admiration than would a 

Howe’s printing press in full operation” (p. 309). 

Both Mr. Blackmore and Col, Dodge lament over the 
wanton destruction of the buffalo in the hunting-grounds 
of the Far West, where they are killed by tens of thou- 
sands merely for the value of their hides. On the Arkansas 

River, where the hunters had formed a line of camps, and 

shot the buffalo night and morning when they came down 
to drink, Mr. Blackmore found their putrid carcases in a 
continuous line along the banks (p, xvii.). He reckons 
that in three years as many buffalo have been thus waste- 
fully slaughtered as there are cattle in Holland and Bel- 
‘glum, and the map prefixed to the book shows the 
insignificant patches to which the buffalo ground, in 
1830 extending across the whole middle of the continent, 
had shrunk by 1876. How recklessly the extermination 
was carried on may be judged from the description, at 
p. 137, of the “great buffalo-skinner’s” method of using 
a waggon and horses to take the hide off the carcase at 
one pull, the ordinary method of careful flaying being found 
.too'slow. The destruction of the buffalo, driving the tribes 
“Of hunting Indians to starvation and revolt, has done 
‘much to hasten the extinction of this doomed race. But 
it is not the only cause of their destruction so swiftly 
going on, Every one who reads the details here given as 
to how the Indians carry on their war against the white 
‘Bettlers, must see ‘that the whites will inevitably pursue 
‘Uke policy of killing them down, till only a helpless rem- 
‘nihit‘survives. But every candid reader will agree with 
“Mr, Blackmore and Col. Dodge that it is the ill-treatment 
of the ‘settlers, ‘and the faithless disregard of Indian 
Avéaties by. the American Government, that have made 
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¢ while firm policy might have given the Indian 


[sibs gt least sazne generation of existence and well-being, | 
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Of course the book is not intended for regular. science. 


and kindly management of them. But their prospects ' 


look ‘hopeless enouzh in such districts as Idaho, in United _ 


States territory, where the legislature could put forth the ° 
following proclamation of reward to men who go “ Indian » 
hunting” :—“ That for every buck scalp be paid $100, 
and for every squaw $50, and $25 for everything in the 
shape of an Indian under ten years of age.” | 
Col. Dodge’s chapter on “ Travel” contains an inte- 
resting description of the branching ravines which inter- 
sect the table-land of the western plains, where valley- 
systems, with their numberless tributaries, often approach 
one another so as to be only se arated by narrow 
“ divides.” Such a region presents interesting problems 
of valley-excavation to the geologist, but extraordinary 
difficulties to the path-finder, who, thou zh his destination 
may be but a few miles off in the straiit line, has to find 
and follow the divide, often in a circuitous track of as 
many leagues, that he may avoid a score of deep ravines 
which cut the ground b:tween, Going up divides is easy 
enough, for they all must reach the principal, or summit, 
divide ; but in going down, the one practicable divide has 
to be selected from hundreds which at the top look just as 
practicable to the waggoner, but only lea] him, with his 
loaded wains, down upon the tongue of !and in the fork 
of two steep ravines, where he must turn back and try 
again, Where there are buffalo, their trail marks the 
proper route, but otherwise the intricate maze can hardly 
be threaded except with the aid of an Indian guide or a 
perfect map. An account of these valleys, with a sketch 
like the author’s, should find its way into every book on 
physical geography. | : 
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OUR BOOK SHELF 


The Combined Note-book and Lecture Notes for the Use 
of Chemical Students. By Thomas Eltoft, F.C.S,, &c 
(London: Simpkin, Marshall, and Co., 1876.) oe 


Mr, ELTOFT is, we see from his title-page, engaged in 
teaching chemistry to two very large evening classes and 
also to the matriculation class at St. Bartholomew's Hos- 
pital, he has therefore very considerable experience as to 
the kind of instruction required by students going up for 
examination either to the University of London matricu- 
lation examinations, or to these of the Science and Art 
Department. His knowledge of the wants of the students 
has no doubt led him to the prodiction of the “ Note- 
book ” we have before us; and we do not doubt that the 
system here followed will save the student much trouble 
otherwise incurred in wading through his own notes, so 
often ill arranged, and missing the salient points of the 
lecture. | 

The first twelve pages of the book following the index 
are occupied with a mass of useful memoranda, as we 
should prefer to call them, such as notes on formulz, 
atomic weights, nomenclature, use of numbers, brackets, | 
and signs, fice in formule ; the construction of constitu. 
tional formula, the base saturating power of acids, the ‘ 


yen nate : Stas ae | density of gases, calculation of formule from analyses, © 
fhe waretot tebe into hurnan wolves. It is evident that . Rede epets: 


and that tremendous crux with the ordinary student, ‘the | 
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, and-other science schools, but rather for those who take 
 ap-chemistry either as a branch of general education or 
as.an evening study, and for this purpose it seems.to be 
_well fitted ; at the same time there is the danger of cram 
t6 be guarded against.. The author evidently feels this 
and has endeavoured to provide against it in a somewhat 
‘Ofiginal manner. Pages 102-121 are divided into double 
columns, the feft hand one on each page containing the 
preparation or reaction formulz of one of the non-metallic 
‘elements and their more simple compounds ; the right 
band cohwmmn is left blank, and the student is requested 
0 ‘note the conditions under which cach substance is 
ptepared either from the lecture or from a_ text-book. 
“This device would if conscientiously carried out by the 
teacher, probably prevent cram of a certain sort, and 
Oonipel the student to know a little more than the mere 
- formula of a reaction or preparation. At the same time 
we must confess that we must still regard this knowledge 
as only another form of cram which is infinite in its 
varieties and made to suit the idiosyncrasies of cach indi- 
.vidual examiner, and which will exist as long as any form 
of knowledge continues to be looked on as something to 
“pass” an examination in; and as long as examiners 
continue to look only to a set of answers given on a cer- 
tain day in a certain time to a particular set of questions, 
and not to the general character and capacity of the 
student, We therefore think that Mr. Eltoft will meet 
‘with failure in his well-meant effort; we trust, however, 
that he will continue to persevere. 

_ The rest of the book is divided into double pages, 
meant for notes on particular elements, the pages being 
divided according to a scheme in which specific gravity, 
in the state of solid, liguid, or gas, colour, melting-point, 
‘and boiling-point, are successively considered, Another 
space is reserved for the description of the experiment, 4 
third for sketches of apparatus, and a fourth for tests for 
the identification of the body. These pages will no doubt 
‘teach the student to systematise his notes to a very con- 
siderable extent and indicate to him a detailed method of 
observation. 

In conclusion, we note that Mr. Eltoft. in his short pre- 
face, expressly states that his “note-book” is “not in any 
way supposed to take the place of a text-book, but to act 
as an adjunct to it.” Weregarditin this light as an honest 
effort to assist the large class of students for whom it Is 
intended, and we hope that the author will watch the 
effect of the book on the classes he is teaching, look on 
his present effort as experimental, and come forward again 
with the aid of his increased experience to still further 
improve his work. 
ies R, J. FRISWELL 
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LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opinions expressed 

|| by his correspondengs. und é 

or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous commiunicatons, 


ee Solar Phygics at the Present Time 


’ Jw reference to Prof. C. P, Smyth's letter in NATURE, 
“wol.xv. p. 157, | think it my duty to state that Prof. Smyth’s 
‘rentark ‘om the priority of his exhibited results of observations 
of ‘deep-annk thermometers (as bearing on the question of trans- 
swnigsion of waves of temperature into or from the interior of the 
earth) is perfeetly correct, a 
‘it -was. only in the Jast summer that, having occasion to 
inspect ‘some parts of Prof, Smyth’s printed ‘‘ Observations,” 
I became acquainted with the extensive series of diagrams iflys- 
‘trating this matter, J have not yet been able to refer to his cited 
paper in the ‘Philosophical Transactions.” G6. B, Airy 
os 1877, January to 
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Me Just Intonation, &, a ae eo 

Univer this heading your correspondent A. B.C," while 

explaining Mr. Colin Brown’s “natural finger-board,” writes | 

thus:—‘‘The vibration numbers of the diatonic -acale being 

répresented by~- va re or 
: , 2 34,3 38 2 

| F 8’ 4 3 2 3 8 | 

If we build upon the dominant 3 the vibration sian bers will he “ 

12,3, 45 3, 27 15 4 





Fama, 1899 
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8 ? 4 , 32 2 ’ 16° 8 , 
and if we build upon the subdominant : the vibration ntunbers 


will be-—- 
mo 5) 4.3 5, 36 
b) 9’ 4” 3" 2° 3° 9" 

Unless “‘ A. R. C.” proposes some new system of tuning, ! 
submit that he isin error in the first steps of his two examples. 
The dominant of C is G, and from G to A isa minor, and not a 
major, tohe, Also the subdominant to C is I’, and from F to G 
is a major, and not a minor, tone. I do not pursue the analysis, 
not desiring to criticise oversights, but to draw attention’ to a not 
uncommon misconception of the figures in the above sdale, and to 
the general adoption of a miscalculation as to the so-called 
“Comma of Pythagoras.” | 

An eminent mathematician, not long deceased, derived our 
diatonic scale from the one note F, by the following process :-- 
*PFAC—CEG~-GBID,” thus taking the common chards of 
three different keys. Had he followed out his system of adding 
on a new scale from the Fifth of the preceding, he would have 
gone the round of the keys, and have derived them all from F, 
which would haye been the reda-tio ad absurdum. 

Nothing can be clearer than the history of the scale, and it 
carries with it cmviction of its truth. The octave was formed 
out of two Greek conjoined tetrachords, such as BUC DE and 
EFGA, the E being common to both. Then the lower A was,’ 
added at the bottom, to complete the octave, and it was called 
**the added note” ( ipsleut nimivenes) because it did not form 
part of any tetrachord. The reduction from the ecivht notes of 
the two tetrachords to seven is attributed to a superstition in 
favour of the number seven. Thus camcourABCDEFG A~— 
a minor scale with a minor Seventh—and from it came out truer 
major scale, by commencing on the third note, C, but carrying 
with it all the imperfections of the double root of the’ original, 
No improvement has been made in the scale since the days when 
Archytas, the friend of Plato, introduced the consonant major 
Third, and Eratosthenes the minor Third. Our present scale 
is therefore absolutely anterior to the Christian ‘era ; the ratios of 
its intervals given by Greek authors prove the identity irresistibly, 
Let us then look to the figures which represent out scale as 
‘A. R. C,” has justly given them, The large 1 and 2 refer to C 
as the fundamental note and its octave. The 3 to 2, the § to 4, 
the 9 to 8, and the 15 tu $ represent octaves of the key-note 
(2, 4, or 8); but the 4 to 3 (the interval of a Fourth) and the 
5 to 3 (the interval of a major Sixth) refer to C only as the so. 
called ** Twelfth” above F, and not to C as the octave. If we 
play either of these two notes, F or A, with C, we cannot use C 
as pn consonant bass. We must take F, and thus we have the 
old tetrachord system, with its double root, running in our pre- 
sent scale. In all keys the tonic and the subdominant are both 
necessary basses, F and A belong exclusively to F ; but B atid - 
D have no relation to F, not being aliquot parts of the F. string. - 
‘fhey belong to the scale of C, but more intimately to that of Ge. - 


2, 3 


| The F string exceeds the length of the C string by 3 to 2, be! 


cause its sound is that of a Fifth below C; therefore any 
attempts to bring the sounds of our scale 10 a common denotmi- 
nator are fallacious, the first law of Proportion being that 
‘¢ Ratio can subsist only between quantities of the samr hind,” 
Thus the “24, 27, 30, 32, 36, 40, 45, 48,” cannot be aotepted, 
because the 32 intended for the 4 to 3 of the scale, and the go | 
for 5 to 3, represent other intervals, The 4 to 3 of C iw the: | 


1 Fourth from. C down to G, and the 5 to 3 of C is the major: 


applicable to 
nor to the shajor 
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‘Sixth {fom E down to G,- ‘The 32 and 40 are not 
the saterral of a Fourth’ from F down to C, 
Sixth from A'down to Ci ee ees 
Aad tow'as to the socalled. “‘comma of Pythagoras,” 'a» 
strange name. for the interval of 531441 to S2qaB8 1 Can the | 
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_ beyond the compass of our seven or eight octave grattd piano- 
‘fortes? ‘This interval is ainiply the excess of the twelfth power 
‘of 3 over the nineteetith power of 2. As powers of 3 are 
Twellths, ih music—octaves with Fifths, and hot merely Filths 
—aid as octaves are powers. of 2, this comme represents B 
sharp as topping C in its nineventh octave. Happily any nine- 
teenth octave is beyond our powers of hearing, even if we adopt 
a No. 1 with only one vibration in a second of time. We may 
therefore dismiss 80 disagreedble a sound to the so-called Music 
‘of the Spheres,” in compliment to Pythagoras, who is supposed 
to have been acquainted with music of that kind. 

We are too generally prone to rely upon the labours of our 
predecessors, and hence this peculiar comma has been received 
without examination, as the overlapping of twelve Fifths over 
seven dctaves, a& stated by “AL RC.” After having traced 
‘what it really is, wishing to find the author of the miscalculation, 
T took up. a newly-acquired copy of Koch’s ‘‘ Musikalisches 
Lexicon,” which, although written in the last century, is still 
reputed as a work of authority, and has been re-edited by Arrey 
von Dommer (8vo, Heidelberg, 1865). I found a more curious 
mistake ; instead of twelve Fifths, it is there stated to be twelve 
Fourths or Fifths; and Koch’s way of proving it is by multi- 
plying the ratios, nut as fractions, but as whole numbers. For 
example, a Fifth and a Fourth we know to make one octave, 
but Koch multiplies 3 times 3 = 9 in one column, and 4 times 
2 == Sin the other (p. 24), As the twelve threes are in onc 
column, he arrives by multiplication at the twelfth power of 3, 
and as the fours and twos are in the other column, he arrives at 
the nineleenth power of 2, It is desirable that this should be 
known as a caution against too-ready acquiescence in Koch’s 
calculations, We, CHAPPELL 
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On ‘‘Comatula (Antedon) Rosacea,” and the Family 
** Comatulids ” 


May I be allowed to point out to Mr. Stebhing that Co- 
mata ond Antedon are not precisely equivalent names, but that 
the genus Antedon represents only one of some five or six 
different types, to ail of which “ Lamarck’s happily appropriate 
designation Coma/u/a” is equally applicable ; and that this is 
now generally used as a sort of fanuly name, and only when 
strict scientific accuracy is not very important, as a generic name. 
Johannes Miiller, who laid the foundation of nearly the whole 
of our present knowledge of the zoology and morphology of the 
family, was the first to recognise that Lamarck’s designation, 
Comatela included more than one type; in his well-known 
memoir, “Ueber die Gattung Comatula, Lamarck, und ihre 
Arten,” he indicated two distinct varieties of Coveatudz, the one 
represented by the ordinary Comatala rosacea, with a central or 
subcentral mouth, and symmetrically distributed ambulacral 
furrows ; and another, which he first recognised in the ord- 
nary Comatuia solaris, Lamarck, to which he gave the name 
ddctinomera : in this type the mouth is marginal, and the furrows 
of the ten arms open at equal intervals into a circular furrow 
tanning round the edge of the disc, the centre of which is occu- 
pied by the anal tube. The first of these types is that to which 
de Freminville’s name of A adedon is now usually applied. Miiller, 
however, seems never to have been acquainted with this name, 
and adopted Leach’s genus .4/ecto, which was constituted three 
years subsequently to Antedon ; while Comatula did not appear 
till a year later. Recent observations have, however, shown that 
Alecto, as used by Miiller, really includes many forms that are 
true Actinometrc, and the name has passed gradually into dis- 
nse, in its original application to the Crinoids ; this was all the 
mote necessary, ag the name has been generally reccived as desig- 
hating a genus established by Lamouroux in 1821, fot a section 
“af the ‘Polyzoa, | : 

Milter’ was in the habit of using o sort of trinomial nomen- 
Clature in. his descriptions of the species of Cuvauiula ; thus, 
Comnatula (Alecto) exvopaa, and Comatula (Actinemetra) solaris ; 
it will probably be advisable to continue this practice, and it is 
theiefore somewhat urifortunate tha 1Mr. Norman! should have 
transposed A niedon into a masculine name, for de Fremiaville, who 
fitit proposed it, used it as 4 feminine one, and described his first: 
and only apecies us Antedon gorgonta, which is probably the same 
as Comaltile cayivata, Lam. Pourtales has already adopted Ants 
‘om xg a ‘feminine name, and we should probably do well to 
HOLLOW ' bis vere 2 especially if we employ Miiller’s very con- 
Wenlent systert | 'teinominl Hiomenclature, for it is far simpler to 
“HERR ake bal Sptcty St ash Bebinedemen” am. Be 
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write Comatula (Aniedon) rosacea, than Comalnlé Fotacea =. 

Antedon rosaceus, a an 
Resides these two types Amiadon and Actinometra, thére is, ay’. 

Miller pointed out, another division of the Comatude reptesented 


by the recent Comnster of Agassiz and the fosst! Solanacrittus of * 
the Wurtembarg Jurakalk ; these are distinguished from the ordi: 
nary Comatula by the fact that five small basals appear externally 
between the first radials. The five small ossicles lying betweet 
the second radials of Antedon Litbenit, Boblsche, are possibly - 
also external basals, It is unfortunate that Bohlsche was undble 
to make a further examination of this species, and go determine . 
this very interesting point. f 

Miller considered Solanocrinus, or at any rate S. costatus and 
S. scrovicudatus as generically identical with Comaster, and poirited 
out that the differences in the form of the “ knopf,” or centro- | 
dorsal basin, which is elongated and more or less fusiform in 
Solanocrinus, and hemispherical in Comasiey, could not be 
regarded as of. generic ‘value, for similar differences occur 
among different species of the recent Comatule ; 2g., betwtett - 
C. Eschrichui, Mill. and C. phalangium, Mill. 1 have 
recently found that such differences may occur within the . 
limits of the same species. Thus, of the two specimens of 
Comatula (Antedon) macrocnema in the Taris museum, one has 
a hemispherical centrodorsal basin, just like that of Comatule 
(Antedun) Hschrichtii,, while in the other it is a short pentagonal 
or nearly circular column, on which the cirrhi are disposed in 
four alternating rows, precisely as in Solanucrinus. Gotte, who 
has recently made some most beautilul observations upon the 
embryology of Contatula, opposes the view first suggested by 
Sir Wyville Thomson, and since adopted and strengthened by 
Dr. Carpenter, that the centrodorsal basinirepresents 4 coalesced 
scties of the nodal or cirrhus-bearing stem-joints in the stalked 
Crinoids, but its condition in Sodanocrinas and Antedon mactoc- 
nema seems to show unmistakably that Sir Wyville Thomson’s 
determination of its homologies is the correct one, especially 
when it is remembered that, as Goldfuss says, young specimens 
of Solanocrinus are not uncommon, in which the articular sur- 
faces of the segments composing the elongated ‘‘knopf” are 
visible, although in the adult animal they become so closely 
united as to be inseparable.! | 

Unfortunately we do not know the position of the mouth in 

Comaster, the only specimen yet known having been dissected by 
(:oldfuss, who says little or nothing about the ventral surface 3 
but in PAanogenta, a new genus of the free Crinaids established 
by Lovén, it is central, as in Antedor, 

These four types, utedon, Actinometra, Comaster, ond Pha- 
nogenia, all currently regarded as belonging to Lamarck’s genus, 
Comatula, differ very considerably from one another in many 
points, perhaps the most characteristic of which is the condition 
of the basals in the adult animal. 

In Aveteion, as shown by Dr, Carpeuter, the primitive basals 
of the Pentacrinoid larva undergo a very remarkable metamor- 
phosis into the small and relatively insignificant ‘‘ rosette ;”’ this 
is almost entirely inclosed within the circlet of first radials, with 
which it becomes more or less fused in the adult animal, and by 
which it is so concealed as very readily to escape notice ; so that 
all the older investigators either denied the existence of basals at 
all, or like Goldfuss, mistook the first radials for basals. I have 
recently found that in -lctinemetra solaris (Miiller’s typical 
species), and in several other species of the genus, the basals are 
relatively very large, and take the shape, not of a ‘‘ rosette,” but 
of a five-pointed star, the rays of which lie on the dorsal aspect 
of the five sutures of the first radials with one another, while tts 
centre is simply an open and very delicate calcareous network, 
more or less connected with that proceeding from the inner 
surface of the radial circlet, ‘These basals are readily exposed 
by the removal of the flattened centrodorsal basin, the ventral 
aspect of which exhibits five stellate interradial depressions, into 
which the basals fit, but they never extend outwards so far as to 
be visible externally. 

This last condition, of external basals, occurs, however, fa 
Comaster, and in the Jurassic Solanocrinus. The centrodorsal © 
basin of Comaster 1s hemispherical, and round its ventral margin 
‘He fivé dmall triangular basaly, not in contact with one dnother, 
but so widely separated that the first radials lying between them 

| Further, in the singularly minute Comatufa alticeps found by Philippi 
hetween the valves of a fossil /socustva ver trom the Sicilian Tertiartes, tig 
controdorsal, wluch he calls the ‘‘Iralch stiick,” is elongated, egg-shaped, 
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and visibly composite, bearing at least two, aad very probably several mord, 
alternating pone cE cirthi just like that of Antedun macracnctta, ‘T have 
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” Tateral angles ate truncated. so as'to. make room for the inter- 


_ \ The basals of Phanogenia appear to be in a condition inter. 
| “gpediate between that of ditedon and Aciinometra,, Loven 


' describes them as internat and concealed, forming a small rosette 


with a central pentagonal opening, and marked on its ventral 


fave by five sinuses, which receive processes from the sutures of 


the first radials. 

_ | We have’ thus very interesting series of transitions from 

Aatedon to Pentacrinus ; firstly through Phanogestia and Actino- 
. wietra.to Comaster ; thence to Solenocrinus costatus, in which the 
| basals resemble those of Comaster, but the centrodorsal basin is 
\’ glohgated and visibly composite ; and finally to S. segeri, Gold- 
fass, in which the basals are so wide that they are completely in 
 “€ontact with one another all round, precisely as in /envacrinus > 

this genus then only differs as far as the stem and basals are con- 

. cemed, from S. jzeeri, by the fact that its nodal cirrhus-bearing 

- stem-segments are not fused together, but separated from one 

_ etrother by more or fewer of the internodal ones which do not 

‘bear cirrhi. 

.  Solanocrinus thus constitutes, as already pointed out by Gold- 
fuss, a very interesting intermediate form between the stalked 
Pentacriné and the ordinary free-living Comaluéz, which are only 
stalked in their young stages: 

__ Besides the above-mentioned four generic types, or rather five, 

if’ Pictet be right in erecting S. jzgerf into a separate genus, 

_ Lamarck’s name Comatuda also includes the beautiful little five- 

-ammed Ophiocrinus from the Philippines ; unfortunately we do 
not yet know either the condition of its basals or the anatomy 

of its soft parts, and can therefore form no opinion as to its rela- 

’ tions.to the other members of the family. 

As these five or six types are all equally entitled to the name 
_ Comatula, tt becomes necessary in any systematic work on the 

family to give them distinct generic or sub-generic names, espe- 

cially az in one or two cases the same specific name has been 

‘given to two or more types. Thus the Comutula multiradiata, 

Glidfuss,.is a Comaster, while the C, mudtiradiata of Lamarck is 
atx Achinomera ; and again the C. armata of Pourtales is an 
| Antidon, while C. armata, Semper, is an Actinemetra. 

- For ordinary dredging work, however, on the British coasts, 
where Aniedon is the only representative of the family, it is not 
90 necessary to discard a common and better known name in 
Agvour of one which, although scientifically correct, and con- 
siderably older, has only recently come into general use, espe- 
cially when, as Mr. Stebbing remarks, its meaning and pro- 
nunciation aré alike difficult to determine; and though the 
designation Comatula rosacea may, scientifically regarded, be a 
somewhat loose one, it is now so well known that the use of it is 
‘ not likely to lead to any serious mistakes in synonymy among 
working naturalists, ' P, HERBERT CARPENTER 
' (Wiirzburg, Bavaria 
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' ‘Wrri reference ‘to the names Antedon and Comatula, will 
you allow me to say that the former has been applied to a genus 
of lamellicorn beetles since the year 1832? Comatula has been 
‘it wpe from nearly the beginning of the present century, and it is 
‘eet only found in the works of Fleming, Forbes, Sars, Owen, 
1G H,. (“Seaside Studies ”), Carus, and others, but it 
‘ast be a familiar word to many who have seen the splendid 
“tank of those crinoida in the Naples aquarium, And now that 
we are bidden to change it “‘on the grounds of priority,” may 
‘swe inquire if the “ gypunds” of long custom (in this case more 
"than sixty years) are to be invariably set aside? Dr. J. E. Gray, 
‘who had a sort of mania for change, tried in 1848"to restore de 
| Freminville’s name of Antedon. He went a step further, and, 
“after Pennant, adopted Linck's specific name (so far as Linck 
had any idea of specific names, for they were unknown in his 
‘aay ve “decameros,”’ so that the advocates of adsofute priority 
| wal have to take ‘* Aniedon decameros” as the designation of 
byrne d von Harold’s “ Catalogus Colegpterorim,” 
. * Ja Gemminger'and von Harold's “‘ Catalogus Coleopterorum, 
- Antedon is derived from dvr) and 3dr, and consequently, xpelt 
‘Antodon¢ Ido ‘not see its application in either-cate, =. * 
T ohouta be gia to see the ‘‘rules of zoological namet 


tare” (Me, ‘Hughes xaeans, I presume, those of the British As- | 


. 
‘ 


_ sociation): better observed if it led to the exclusion of such bar- 
barigms as B bhapt GaryEnol Sing-sing, Nabiroup, and others, 
many of ‘the resders of I 

aitonished to find dq oer modem scientific nomenclature, May 


, q 





articulate, directly with the centrodovsal basin, while their infero- 


gt ; 
cla. 


of NATURE will probably be. 


we inguire if such a description as that of thecelebrated “ Hister 
australis,” wiz, “ rai Spares ‘nitidus, ‘subtus ater,” which 
would. apply to hundreds o ge of Histeriday,' is entitled to 
claim the protection of the law of priority? I> thivk we may 
sometimes fall back with advantage on the law of common sense, 





_ or.that, at any rate, it may be allowed to sapplement the law of 
mace dig aes 


priority, Francis P, Pascoy | . 
December 23, 1876 cues. S 


Sea Fisheries. 


My chief reason for again intruding on you is for the purpose 
of supplying some omissions in Prof. Newton's quotations from 
Prof. Baird's first Report. In this Prof. Baird speaks of the 
destructive agency of the blue-fish. He states that about a mil- 
lion and a querter of these fishes are caught annually on the New 
England coast, but that any one who has watched the blue-fish 
there must feel convinced that not one in a hundred of these fishes 
is caught ; he allows twenty fish of other kinds as being devovred 
or mangled by each blue-fish daily, and then goes into a caleu- 
lation of the thousands of millions of fish which must be destroyed 
by the blue-fish. I am writing this from memory, but I believe 
I am correct. Prof. Baird then says (I give this werdatin), 
p- 23 :—“ Indeed I am quite inclined to assign to the blue-fish 
the very first position among the injurious influences that have 
affected the supply of fish on the coast. Yet, with all this destruc- 
tion by the blue-fish, it is probable that there would not have been 
so great a decrease of fish as at present but for the concurrent 
action of man.” 

This, the other cause of decrease, on which Prof. Baird lays 
preat stress, is the numerous traps and pounds along the coast ; 
but in Clause XII. of the same summary from which Prof, 
Newton quoted, I find the following :— 

‘* As there is reason to believe that scup, and to a less degree 
other shore-fish, as well as blue-fish, have several times disap- 
peared at intervals to 2 greater or less extent, within the historic 
period of New England, we cannot be certain that the use of 
traps and pounds within the last ten years has actually produced 
the scarcity complained of. The fact, however, that these 
engines do destroy the spawning fish in so great numbers renders 
it very probable that they exercise a decided influence.” 

Prof. Newton does not speak with his usual scientific precision 
when he refers only to the cod, and doubtfully to the mackerel, 
having decreased owing to the scarcity of the alewives—-‘*‘ cod, 
haddock, and hake” being mentioned in the same paragraph. 
Nor does it seem to me quite worthy of my friend, in discussing 
the probabilities of overfishing in the sea, to try to prove his 
case by bringing forward an mstance of overfishing in the rivers 
leading to a smaller supply of food at a certain season for purely 
sea fish on the coast, and therefore a decrease in those sea fish. 

Dogfish are “ predatory and mischievous:” they plunder the. 
nets, and they tear the nets in pieces. f . 

Atheneum Club, December 29 E. W. H. Hotpsworra . 

{Pressure upon our space has necessitated a. curtailment of this. 
letter. This correspondence must now cease.—Ep.] 
The ‘ Sidereal Messenger” 

In Natur® (vol. xv. p. 49), in a notice of Mr. Knobel’s 
‘* Catalogue of the Literature of Sidereal Astronomy,” attention 
is called to the rarity of the Stdercal Messenger, We have, in the 
library of this Observatory, only one copy of that periodical. I 
hope, however, soon to be in possession of a few copies of vol. i, 
If so I shall take pleasure in sending one of them to the Re 
Astronomical Saciety. All of Prof. Mitchel’s measures of double 
stars (about 300) are now in the bands of the printer and will be 
published before the close of the year. OgMOND STONE... 

Cin, Obs., September 12 t a? ee 


South Polar Depression of the Barometer up 


Mr. Curment Ley, writing in Narore (woll xv. p. 187), 
thinks that the great depression of the barometer throughout the 
region round the South Pole as compared with that. round the | 
North Pole, is ‘‘ mainly due to superior evaporation in the water 
‘hemisphere generally.” This seems an inadequate cause, for: 
evaporation must be small in the very low temperatuces which, 
appear tobe coristant at all seasons in high southern latitudes. 1 
am convinced that the cause of the barometric depression ‘round 
‘the South Pole - ee centrifugal a of the herd winds whith 
revolve round the Pole, forming, in Meury’s words,’ "' an evere 
lasting cyclone on ‘a great scale,” A similar cyclone is formed 


Fron, a, 1877) 
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soand the North Pole also, but less perfectly, and consequent! 
the North Polar barometric depression, thou h decided, is muc 
‘leas than the South Polar. ‘The reason of this difference I believe 
tobe, that the North Polar cyclone is broken up by local air- 
currents due to the unequal heating of land and sea—a cause 
which scarcely exists in the South Polar regions, where almost 
all is sea or snow-covered land. JoserH JOHN Murruy 


.&@ Towering ” of Birds 

TN connection with Mr. Romanes’ valuable letter on this aub- 
‘ject, the following note may be interesting. Rooks, I am in- 
‘formed, are sometimes killed by means of a paper cone containing 
birdfime, which is placed in a locality where these birds congre- 

ate. The rook inserts his bill and head into the cone; after a 
ittle time he rises vertically into the air and then‘ falls dead. 
My informant—a traveller and sportsman of much expericnce— 
considered the upward motion to be due to the obstruction of 
bight, but the fact, I doubt not, will bear the same explanation 
as the towering in the case of a wounded grouse. 

ARTHUR SUTHERLAND 

Ir it 4a of any importance to the question IT may state that I 
have seen the following birds ‘tower :’—-common snipe, field- 
fare, wood-pigeon, pheasant, partridge, conimun Australian duck 
(Anas superciliosa), large Australiaty white cockatoo, Australian 
Nankcen night heron, and Australian piping crow. I have shot 
many thousands of Australian duck, and towering has occurred 
among them pretty frequently. In one case, the notes of which 
T have, the duck began to rise almost immediately, and rose to a 
great height. 7 was indoctrinated in the cerebra] injury bypo- 
thesis, but 1 soon found that this was untenable, for I made a 
habit of plucking and examining the heads of all towering birds 
which I could recover, and there were some among them with 
no wound whatever on the head. One such instance would 
have been sufficient to dispose of the hypothesis; but I was 
unable to substitute another for it. The explanation given by 
Mr, Romanes mects the conditions as far as they bave come 
under my observations. ALN, 
THI SOCIETY OF TELEGRAPH ENGINEERS 
. T HE Annual General Meeting of this Society was held 

at The Institution of Civil Engineers, 25, Great 
George Street, Westminster, on the evening of Wednes- 
day, the 13th instant. 

The Report submitted by the President and Council 
showed that during the past year the number of Foreign 
Members, Members, and Associates had gone on in- 
creasing until the total of all classes now exceeded 800, 
Mariy valuable papers, it was stated, have been. sent in, or 
promised, for discussion during the current session, 
almost every available evening being already taken up. 
The result of the ballot for the President, Vice-Presi- 
dents, and Council for the ensuing year, was announced, 
Prof. Abel, F.R.S., being elected President. 

A Conversasione was held at Willis’s Rooms on the even- 
ing of Monday the 19th inst., when about 600 were present. 
Amongst these were to be found almost all the prominent 
members of the telegraphic profession, as well as most of 
the representatives of the leading cable companies and 
men whose names are known in connection with electrical 
or telegraphic engineering, A magnificent display of 
apparatus had been got together, including everything in 
the shape of a novelty which had been introduced in con- 
nection with this branch of science during the past year. 
Many interesting experiments were shown, and for the 
inore especial ea ean of the non-scientific portion of 
the.agsembly, Mr. Apps and Mr. Browning of the Strand 
exhibited respectively their attractive vacuum tubes and 
microscopical objects. 

Prominent amongst the features of the evening were the 
experittents conence: and personally exhibited by Mr. 
Robert Sabine. These may be divided into three classes— 
{1).. Showing the circulation of mercury under the influ- 
Abe indnitester 
‘potential at: various points and the speed o 


NATURE 


" and deoxidation ; (2), Measuring time to |. 
esimal. portion, of a second ; (3) Showing. the | 
waves of elec- 
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tricity through submarine cables, Full descriptions ofthese | 
experiments—now publicly shown for the first time-have 
been contributed by Mr. Sabine to the recent number's of - 
the Philosophical Magazine. It was on the first-named 
that Sir Charles Wheatstone was engaged at the time of 








‘his death in Paris, and, based upon the results which he . 


obtained, he had constructed a form of mercury “ relay” 
constituting one of the most delicate portions of receiving. 
telegraphic apparatus that could possibly be devised. The 
duration of impact, when “an anvil is smartly struck with 
a hammer, was measured by means of the arrangement 
in connection with the second series of experiments. A 
condenser is charged from a potential of one volt, and 
then discharged through a Thomson’s reflecting galvano- 
meter, the deflection on the scale being noted. The con- 
denser is again charged; a hammer in connection with 
one side of it is then brought on to the anvil which is in 
connection with the other side; during the moment of 
impact partial discharge takes place, the amount of 
current escaping being known when that which remains 
is next measured through the galvanometer. All the 
factors being thus known, the question of the time during - 
which the hammer and anvil were in contact becomes a 
matter of simple mathematical calculation, The third 
serics, owing to the difficulty of obtaining a sufficient 
length of Muirhead’s artificial cable, was scarcely so su¢- 
cessful as the other two, but yet sufficient was done to 
show the principle involved. | 

Prof, Dewar’s electrometer, by means of which the 
electromotive force of the most minute fraction of any 
galvanic cell may be measured, and which is based upon 
the oxidation and deoxidation of mercury, was also 
shown, 

Amongst the apparatus Sir William Thomson’s new 
form of marine compass proved to be a centre of 
attraction, The adjusting “spider”--the most recent 
addition—-was absent, but yet enough was exhibited to 
show that the mariner might to a great extent now render, 
himself independent of solar observations. Eight small 
magnetic needles are employed, and the friction of the 
various paris is reduced tu a minimum, Two soft iron 
balls are ; laced, one on each ‘side of the compass, and. 
adjusting rods are employed in addition to them. The 
liquid gyrostat, already described in NATURE, was also | 
amongst Sir William Thompson’s collection. ! 

Hanging around the walls of the room were carefully 
executed diagrams, showing what are perhaps the most 
valuable observations’of earth-currents that have ever been 
made. They were exhibited and are now presented to 
the Society by Mr. H. Saunders, of the Eastern Telegraph 
Company, Availing himself of a broken cable between 
Suez and Aden, Mr. Saunders succeeded in obtaininy 
simultaneous observations at both stations, and saw that 
they are graphically represented ; the coincidence between 
the two is striking to a degree. It is to be hoped that so 
interesting a record as this may be brought prominently 
forward in the form of a paper, and so elicit a discussion 
upon a subject which, although occupying the attention 
of many, still remains one of the most obscure problems 
im connection with electrical science. Closely allied to 
these were the specimens of the movements of the decli- 
nation and honzontal magnetic force and of the earth- 
currents as observed at Greenwich and sent up specially 
for the evening by the Astronomer-Royal. They com- 
prised the observations fora calm anda disturbed day, 
and served to show very clearly the correspondence 
which exists between magnetic and galvanic disturbances. 

A form of grapnel designed by Mr. Andrew Jamieson, 
assistant to Mr. Saunders, did not fail to attract consider: 
able attention. The toes, instead of being rigid, are — 
hinged on toa spring which yields under a pressure of | 
two tons, and. thus serves to release the toes from any.” 
rocks or foreign matter with which it may be brought into. 


contact, whilst a hold is still retairied of the cable. ee 
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A. telephone—showing clearly the principle of the: 
pa Messrs. Wray, and | 
‘ausical notes were accurately transmitted by means: 


_pparatus—was exhibited by the: 


pf it through abont 120 feet of wire. The battery 
> “employed for the ‘purpose was the thermopile, designed 
“by themselves, which was also shown, Alt 
first sight very similar to the well-known form of Cla- 
mond, the thermopile of Messrs. Wray has several modi- 
fications which are undoubted improvements. The 
extreme brittleness so fatal to many of Clamond’s bars is 
here got rid of by the introduction, for a distance of about 
two inches, into the alloy, of a tongue which really is only 
™% continuation of the sheet-iron, At first sight one would 
. be inclined to think that this would tend to lower the 
. -@lectro-motive force of the couple, but the reverse is stated 
tobe the case. The asbestos rings are replaced by a 
framework composed of circular plates of earthenware 
Supported on three tie rods which serve to give stability 
"te the structure and remove from each ring of bars the 
" superincumbent weight of all the others over it. But per- 
haps the main improvement effected is the method of 
heating the bars ; instead of allowing the flamers to im- 
 pinge directly on their ends, or admitting the products of 
combustion near ¢hem, an earthenware cylinder forms the 
centre of the pile, Around it and abutting hard upon it 
the bars are placed, and from a perforated chimney 
‘within the gas issues, and burning in blue jets, speedily 
paises the cylinder to a red heat, which is transmitted 
’hrough.to the ends of the bars. 
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OWE PHYLLOXERA AND INSECTICIDES 
“COME time ago we published in our columns a short 
ww, account of the results of the investigations of various 
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‘monja, alum, and sea-salt ; the fifth of Megotable essences 
and products, as decoctions of hemp,. datura, absinthe, 
valerian and tobacco; the sixth of empyréumatic ‘pro- 
ducts’; and the seventh of sulphur compounds, It ‘was 
only with some of the substances contained in ‘this tast 
group that really satisfactory results were obtainad, and 
it fs to M. Dumas, the permanent secretary of the French 
Academy of Sciences, that the credit is due for suggesting. 
the employment of the alkaline sulpho-carbonates of 
potassium and sodium and those of barium and calcium. 
All the other classes of remedies mentioned above were 
either without effect on the Phylloxera, or, in destroying. 
it, also destroyed or damaged the vine. — ae 

The sulpho-carbonates, which were carefully studied 
by the great Swedish chemist Berzelius, are obtained by 
combining the alkaline mono-sulphides with the dl- 
sulphide of carbon, are either liquid or solid, and emit a 
powerful odour of sulphuretted hydrogen and bi-sulphide 
of carbon. 

The alkaline sulpho-carb onates in the solid state are of 
a beautiful reddish yellow colour and deliquescent, but 
are not easily obtainable in that condition ; the sulpho- 
carbonate of barium can be easily precured,, however, in 
a solid state,and presents the appearance of a ‘yellow’ 
powder, but little soluble in water. ‘The sulpho-carbonates 
decompose under the influence of carbonic acid, forming 
a carbonate, and evolving sulphuretted hydrogen and bi- 
sulphide of carbon. These two latter substances are 
gradually liberated and, as they have a very powerful 
effect on the Phylloxera, one can understand that the 
sulpho-carbonate, placed in the ground, may prove, by its 
slow decomposition, a powerful insecticide. In the case 
of the sulpho-carbonate of potassium, over and above its 
toxic effect, it has a direct invigorating influence upon the 


“gcientific men in France into the nature of the Phylloxera 
‘vumthat terrible scourge which is committing such wide- 
-epread ravages among the French vineyards. Latterly 
‘We have received some reports communicated to the 


vine, as the carbonate of potassium is an excellent 
manure. 

The employment of the sulpho-carbonates as a means 
for the destruction of the Phylloxera was suggested to M. 


JFrench Academy of Sciences dealing with the attempts 
which have been made during the last three or four years 


to arrest the mischief done by the insect, and ultimately 


to destroy it altogether, by means of some potent drug. 
it is obvious that the remedy to be employed must possess 
two qualities at starting, viz. it must destroy the insect 
aud jt must not damage to any great extent the vine. 
. But, further, it is not sefficient that when put in close 
, contact with the roots of a plant--as in a pot-it should 
‘prove fatal to the insect, it 1s necessary, if the remedy is 
“to be of real practical value, that it should reach and 
destroy the Phylloxera on all the parts attacked by it in 


Dumas by the clearly-recognised need that there was of 
some substance that would cvaporate less quickly than 
the bi-sulphide of carbon ; he saw that it was desirable 
to apply the insecticides in some combination which would 
fix them and only allow them to cvaporate gradually, so 
that their action might continue long enough in any one 
place to infect with their vapours all the surrounding soil. 

But the task of eradicating the I'hyHoxera has by no 
means been accomplished by the mere discovery of the 
value for the purpose of these substances; there is the 
further difficulty of applying them to the vine in cultiva- 
tion. One thing seems very certain, that in order to 


render the sulpho-carbonates practically efficacious in kill- 


vines which are planted out in the open air. This is a 
ing the insect,.it is necessary to use water as the vehicle 


“real difficulty to overcome, as the remedy, be it in the 


form of solution or of vapour, cannot easily permeate the 
soil, sometimes clayey, sometimes sandy, on which the 
vine is prowing, so as to reach and act upon the smaller 
: bse branches whose nutrition the Phylloxera diverts into 
itse _ , 
_. M. Mouillefert, a professor at the School of Agricul- 
ture ‘at Grignon, was the gentleman delegated by the 
Academy, of Scidnces to make the necessary experi- 


by which they may be brought to all the underground 
parts of the plant, and that the best time of year for their 
application is the wintcr or early spring, when the earth 
is still moist and the quantity of water necessary to be 
brought on to the ground by artificial ineaus is conse- 

uvently less. Mixed with lime in the proportion of 2 to 1, 
hese sulpho-carbonates give a powder which can be 
spread over the ground before the heavy rains, that is, 


‘ments for the purpose of determining what agént was the 
“most practically applicable to the destraction of the Phyl- 
_loxera, and the account of the numerous substances ¢m- 
v«ployed by him with varying results fills no less ‘than 200 
. pages of a memoir presented to the Academy of Sciences. 
“tis not our intention here to do more than’ give a brief 
wémemé of the results at which he arrived. _ 
‘He divides the substances used by him into seven 
groups, the first of which was composed of manures of 
various. kinds, such as guano, superphosphates, farm- 
muck, &¢.; the. second of neutral substances, as water, 
soot, aid sand; the third of alkalies, as ammonia an 
- ‘soda ; the fourth of saline products, amongst which were 
| the sulphates of iron, ‘copper, zinc, potassium, and am- 


| between October and March, and which will probably. 
| prove itself very efficacious. —_ 
The conclusion at which M. Mouillefert arrives at the 
end of his report is that the efficacy of the sulpho-car- 
bonates is proved, and all that is necessary. is to bring to 
perfection their employment in agriculture, which can 
only be accomplished by the intelligence and practical 
knowledge of the vine-grower who is well able to ‘dis- 
cover the economic processes of culture which are con-. 


' ducive to their successful application, . oe 
3 ished its 
its part”. 


_ He ends by saying that “ Science has accompl 
mission, and it remains fot Agriculture to fulfil art 
in the eradication of the Phylloxera from the vineyards.of 


France, 











0) CAMBRIDGE (US) OBSERVATORY 
"EN two previous articles (NaTURE, vol. % Pp: 186, 206) 
“A owe gave a sketch of the bistory of some of the prin- | 
cipal observatories of the United ‘States. Those which 
more ‘or less connected with 


“we then referred to’ are all, : ‘ 
wri We shall now give some details 


the’ work of education. . 


‘ ot sservatory which has been enabled to make marked 
| ee ae t research outside of its educational 


‘service ;.we'refer to that-of Cambridge, Massachusetts. 

. & Jagk into the earlier annals of the observatory of 

‘ Harvard: repays the inquirer at the outset by reveal- 

cing the interest in astronomical pursuits which was felt 
in the oid Bay State many years before the founding 
of au observatory was practicable in the United States. 
In 1761 the Province sloop was fitted out at the public 
‘expense to convey a Harvard professor, Winthrop, to 
Newfoundland, to observe the transit of Venus of that 
year; and in the troublous times of 1780 the old “ Board 
of War” fitted out the Lzacol/n galley to convey Prof. 
Williams and a party of students to Penobscot, to 
observe a solar eclipse. At so early a day was New 
England disposed to encourage scientific observations, 

In 1805, Mr. John Lowell, of Boston, was consulting 
with Delambre in Paris on astronomical observatories, 
and forwarding his information to the Hollis professor, 
Webber, who even then indulged the hope of seeing an 
observatory founded, But it was only in 1839 that an 
observatory was erected on the Dana estate, and the 
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Fig. 1.~—Cambridge Observatory. 


observations which had been authorised by the United 
States Government to be made in connection with 
Lieut. Wilkes’s exploring expedition were conducted by 
Prof. Bond until the year 1842. | 
A new issue now arose. The sudden appearance of 
the splendid comet of 1843 was, happily, the occasion of 
final success in the founding of the present institution. 
‘Cambridge was immediately appealed to for information 
‘about this strange comet. But the observers had no 
arallactic instruments or micrometers of the least value 
for its observation. While they were endeavouring to 
obtain data to compute the comet’s orbit, a meeting of 
citizens was held, under the sanction of the American 
Academy, to take measures for: procuring a first-class 
equatorial 3 the needed amount of $20,000 for the instru- 
inent was :coatributed in Boston, Salem, New Bedford, 
and Nantucket. The equatorial was ordered from Merz 
‘and Mahler, of Munich, and Harvard determined to erect 
. @ new observatory. The location selected was 80 ft. above 
~tide-water, and Soft. above the plain where the soil was 
 foynd favourable for the stability of piers for the instru- 
waents.: In 1844 the buildings were occupied, and an 
‘equatorial of 441m. fGcal length and 2t in. g had and 
“transit instrument loaned’ by the United tates, were 
temporarily mounted for observations until the arrival.of 
“the great reftactor. This was placed in position June 24, 
EBay: | Among the earlier objects on which systematic 


:' Gbservations were made with the new instrument were 
eh “These nebula,” 







Re behatie of Andromeda and Orion. 
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Bond, “were. regarded as strongholds of the | 


webular theory that is, the idea first suggested be the: 
elder Herschel of masses of matter in process iy 
‘densation into systems.” Orion's nebula Had not 
to either of the Herschels, arined even wit 


yiélded, 


ium under.a power of 200, resolved t 


Within a few years yet more brilliant discoveries fol 
lowed. Among them the inner ring of Saturm and its 
eighth satellite, the coincidence of which latter discovery 
on the same day (Sept. 19, 1848) at Cambridge and in 
England in no wise detracted from the honqur due to 
each discoverer. It required, in those times, weeks before 
the discovery, indeed, could be mutually made known, 
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In 1850 Prof. W. C. Bond, with his sons, invented the 
spring governor, which gave an equable rotatory niotion 
to the revolving cylinder of the chronograph, The obser, 
vatory having been placed in 1849 on a permanent endow- 
ment by a legacy of $100,000 from Mr. E. B. Phillips, a 
young graduate of Harvard, and a fund for printing its re- 
sults having been also provided by will of the Hon. Josiah 
Quincy, jun., the reports of the first systematic zone 
ubservations appeared in 1855. as Part I]. of vol. i. of the 
“Annals,” This zone catalogue comprises 5,500 stars 
situated between the equator and o° 20’ north declination, 
The second volume, published in 1857, embraced chiefly 
observations of the planet Saturn made during a period of 
ten years. The second part of this vol. ii. is a zone catalogue 
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Se 


ridge Equatorial. 


of 4,484 more stars in the same zones as those observed | 
It was not printed until the year 1867. 
The splendid vol, iii., published in 1862, is a que of 372 | 


before 1854. 


pages, with fifty-one, plates almost entirely illustrative of 
the great comet of the Italian astronomer Donati, whi 


appeared in such different formmsin America from those 
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h their excellent’ 
reflectors, nor had it shown the slightest trace of gesolva~ ° 
bility under Lord Rosse’s 3 ft. reflector. Bond announced, - 
on Sept. 27, 1847, that the Cambridge refractor, set upost ’: 
his part of. 
it into bright points of light, with a number of separate’ 
‘gtars too great to be counted. With a power of: foo, 
‘* Struve's Companion” was distinctly separated froim, its. 
primary, and other stars were seen as double. : 
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- The Great ‘Nebula of 
Beha, the father, and thence tothe death. of the son, 


> PeOk G, P, Bond, in 1865. . The ebservations of this con- 
'stelation form the latest as 


a 
i 
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. * Aanals,” issued, in' 1867, under the supervision of Prof. 


' ¥.H, Safford, then director of Dearborn’ Observatory, 
» hot formerly. in. charge“at Harvard as assistant in the 
' observatory. . For Mr. G. P. Bond’s work, and especially 


_ for‘his observations on Donati’s comet, he received’ a gold | 


' -§aiedal from the Royal Astronomical Society in 18650 

vc Since the year 1366, in which the present director, 
"Prof. Joseph Winlock, took charge of the observatory, its 
‘ work has been. yet further most successfully extended into 
“ jrew fields of research, by his own labours, and those of 
_ hig. able assistants, Messrs. Searle, Rogers, and Peirce. 
Besides what is known as routine work of all observatories, 










. Fra. wAsromnd plan of Cambridge Observatory. A, west equatorial; B, 


oO) Bary : C, computing-room ; D, west transit; E, new piers for new 
transit clrole ; &, collmator piers; G, east equatorial; H, grand en- 





: fia a « 4 : . * 
1" " wance and stairs to east equatorial ; 1, prime vertical room and north 

's' glock: K, east ransit ; L, south clock; M, east clock; N, Chrono- 
wel": rash s QO, antemometer register; P, director's house ; Q, front doar ; 
‘‘ «JR, magnetic observatory ; 5, rain-gauge ; T, anemometer. 


_v@pectroscopic observations of the sun and of stars and 
“mebuie, and the most careful photographs of the sun, 
Have been frequent, Five hundred drawings of the sun 
"were made between January 1872 and November 13873, 
‘and 500 careful drawings of solar prominences in the year 
893, To this work is to be added a great deal of labour 
‘given to the determination of longitude differences, and 
athe observations, by Prof, Winlock, of the solar eclipse of 
: ¥ 6g, at Shelbyville, Kentucky, and that of 1870, at Jerez, 


al 





| “presentations of these and of other astronomical pheno- 
“mena which | have 
: from Harvard, | | Geena 
"2 Ste. Pond was. the fit American, we believe, to be thus honoured with 
ides dol ial af fogign cent Socety Prof. Watson, af Ann Arbur 
id. more: secentty re), Simon ‘Newcomb, of the United States Naval 
. rorllenahithag ave been i oe nts of ike honours; doar from the 
." Bigperial Acaderay Pearly | ey last Year, from the Royal Astropontical 
ris: Bociety: mdon 1 rer bye : : : a . 
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“Phe | on was the other chief object, 
@fthe observatory up to the death, in'1849, of Prof. W.-C. . 


vet published volume of thie . 


| pain. The general reader, as well as the astronomer, 
« datiniot fail to be interested in the beautiful pictorial re-: 


been issted by subscription recently. 
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| The gre equatorial, made in. 1847/ by Miers and Mih- 


49%, bs’ diameter, 


ler, of ‘Mainich, has an ols 2 pt = 
“The power of is eye 


and a-foral dength of 22 ft. 6: 


* 


in diameter, The movable portion of the well-balanced 


piece ranges from 100 to 2,000 the hour-circle is 18 in: 
instrament is, estimated at three tons. Its original gost: 


was about $20,000. The sidereal motion given to this, 
telescope is now secured by clockwork from Alvan Clark, 
which is spoken of by the observers as the enly known 
“driving-clock working with perfect steadiness.” ‘T. 
telescope rests on a central granite pier, in constructing 
which soo tons of granite were used. It is 40 ft. high, and 
rests on a wide foundation of grouting 26 ft. below the 
ground surface. Upon the top of the pier is laid a cir- 
cular cap-stone 10 ft. in diameter, on which is the granite 
block, 10 ft. high, bearing the metallic bed-plate. This 
instrument is in the central “ Sears Tower.” 

The meridian circle was mounted in the west transit- 
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Fig. 4.--Cambridge Meridian Circle. 


‘room in 1870. It has modifications, introduced by Prof 
Winlock, not usually found in transit instruments, chiefly, 
that the graduated circles are directly above the piers, the 
bearings of the pivots being carried by iron standards. 
the axis friction rollers rest on rods rising from the base 
of the piers and counterpoised below the floor. The pivol 
circles and reading microscopes are protected by ~~ 
casing ; the object-glasses of the transit and of each. o 
its collimators, made by Clark, areeach Bin, 

In the west dome is another Clark equatorial, made. it 
1870, with an ebject-glass of 54 in, In the east wing i 
the transit circle made in Prof. Band's directorship, bj 
Simma, of London. Its focal length is 65 in., its bay ig 
glass 4}. in,; its circles are 4 ft. in diameter, read by 
eight micrgscopés to single seconds, Cambridge. por 
sesses.a number of more modern instruments, constructet 
ie meet the wants.of astronomical investigations st thi 
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The epectuatce ss, photometers, and. phidtopraphic ap 
paratus afte ‘peer and The, a4 





en ee ee mn 
eiipe used with the west equatorial in solar observations 
b wae disperses’ the ; tars’! ‘light, which: are carried i 
wice through a train of prisms. In. photographing the’ 
‘gun a lens of long focus is vised, the light being thrown 
‘upon it by movable plane’ mirrors, This plan of Prof, 
 Winlock’s was adopted by the astronomers who went out. 
under the 'U.S..-Gaverament to observe the Transit of 
Venus in December, 1875.0 : 
The photometer, or light measurer, made by Zéllner, 
‘has been used for three yeats by Assistant Prof. C. S. 
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Fic. 5,—~Cambridge 
nitude is to be estimated. The secondary object is the | 
prosecution of inquiries with regard to the distribution of 

the stars in space, their mayuitudes and variability. 

The true time is daily given from this observatory to 
the State-house and other places in Boston, and by means 
of the telegraph lines to the whole of the New England 
States. 1t is received directly at noon each day without 
the intervention of any operator ; the various lines being 
merely switched into the time line, the same click is heard 
at the game moment over the Eastern States. 

Much more, however, than this is done for securing 
accuracy of time at any hour of the day. If anyone 
wishes to Jeayn not only what the true time is, but whether 
his own watch is a good timekeeper, he may readily do 
so by a visit to the State-house in Boston. The arrange- 
ment for this, introduced by Prof. Winlock, is as 
follows :—The observatory clock is put in circuit at 
one end of a telegraph line, connected with which, 

at the State-house and other points, is an ordinary 
telegraph sounder. When the clock breaks the circuit 
by every second swing of the pendulum, a click of the 
_ armature of the sounder is heard at each of these points. 
The clock being so arranged that at every fifty-eighth 
second the break ceases, and at every even five minutes 
twelve breaks cease (no clicks being then heard), any 
person can, by listening to the sounder, compare his own 
watch with the standard clock. He can tell whether his 
watch ig fast or slow by watching when the. sounder 
| ceases, the first click after the short pause being always 
adhe Sea, the minute, and the first click after the 
Jong pause the beginning of an even five minutes, as 
shown by the face of the clock in the distant observatory. 
This standard motor clock is of course regulated with 
extreme care. It.is customary, for the government of its 
tate of ‘motion, to use shot of different sizes, which, ac- 
‘ eording to the size, produce a change in the rate of the 
peridulum varying between o'os and oro of a second per 
| ay, Thése are used as the astronomical correction for 
. Clock étror. may require, The time given by the standard 
' Clock: thus: regulated is that of the meridian near the 
 State-house, sixteén seconds east of the observatory. Prof. 
 Winlock considers that the use of the telegraph sounder 
| mare satisfactory. accuracy of time than can be 
othet' clocks which are-put within the circuit and | . 
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magnitudes of all stars in Argelander’s Uranomettia be... 


tenth of a single magnitude. The ¢ 
that throughout Europe and the northern part of: the 
United States there will be constantly enough of attw... 
rately determined stars near the zenith to s¢rve as coin. -” 
parisons for any star visible to the naked eye whose mag- .« 


i 
ts 
i 


ween 40° and 50° north declination, deterntining, these “- 


magnitudes on a scale of uniform ratios of light, so'that |’ 


he probable error of one observation shall -not-exdeed the 


reat object of ‘this is,” : 
thie: 


! 


Scerconl revnireear bein Socal 


Star Spectroscope. 


controlled, as is usual, by the standard clock ; for in their 
case a variation in the strength of the electric current 
introduces an error in the beats of the pendulum, but the 
telegraph sounder must give the time with entire accuracy. 
With so much before one at Cambridge of which inte- . 
resting note could be made, one can do no. more than 
attempt to trace its early and munificent endowment, its 
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Fic, 6-—-Cambridge Spectroscope. 


earliest discoveries under its first labourers, and the steady’ . 
and recently very rapid advances not only in the highest  . 
objects of an observatory—exactness throughout extended — 

series of observations—but in the exercise of professionaj.: 
gkill jn the invention and manufacture of the best. appl. .. 
ances of the day for cartying on these investigations: ,.-': 





!"-M@SEUM SPECIMENS. FOR TEACHING 
ES” "PURPOSES? : 


“SE NDW pas to the necond great division of museum prepare: 
* reserved in a fluid medium’; the only 


“® tions, those that are pre: ) 

way ia which the greater part of the structure of most animals, 

‘both vertebxate and davert¢brate, can be kept from chaoge and 
The first. aention for ‘consideration is the best preservative | 


‘welium, The one which has been most extensively used in 
_ gil ‘countries ‘is alcohol. Various substitutes, as solutions of 
_,rxomnmon salt, alum, bichloride of mercury, or arsenic, have been 
"proposed and tried, (chiefly on account of the expense of alcohol, 
‘and other slight disadvantages, but after a few trials these have 
: generally been given up. At all events, thé experience of alcohol 
: fr.all the large museums of this country, has been so satisfactory 
.gomspared to that of other media, that it is now alone used. The 
: wbjection of expense which was caused by the high duty, has 
heen in a great measure obviated by the permission to use “ methy- 
lated” spirit, duty free, though some disadvantages have been 
thereby entailed, * . . 
' "There seems fittle doubt bat that a mixture of alcohol and 
“water (commonly known as “ spirits of wine,” orwhen spoken 
of in relation to anatomical purposes, as ‘‘spirit” only) of the 
proper strength will preserve an animal substance for an inde- 
finite length of time. There are specimens in the exhibition, 
(No. 3878 a), belonging to the Museum of Anatomy of the 
Achdemy of Science at St. Petersburg, prepared by the cele- 
‘trated Dutch anatomist Ruysch, and bought from him by the 
| Cxar Peter the Great, in 1717, still in a perfect state of pre- 
: servation. We have rey in the Museum of fae jcolleus of 
§ ns many thousand preparations put up in the last century 
' Fchh. Harder, and which appear to have undergone no 
 ghanges beyond those which took place during the first few 
« certald amount of hardening and contraction of the tissues by 
‘eoagulation of the albumen contained in them, and discharge of 
mon of the natural colour. 
'*: "Phe extent to which these changes take place depends very 
‘much upon the method with which the specimen is treated ia the 
’ fiest instance. Sometimes it is desirable to harden the structure 
_ gapidly, as in preparations of hollow viscera, when the form 
' alone. is essential, un others, where preservation of the general 
ypearance and the texture of the tissue is more requisite, and 
where further dissection is likely to be required, it is best to k 
it as much a possible of the natural softness. The first condi- 


tign is produced by immersing the preparation, when placed in 
the position in which it is to remain, in alcohol of the greatest 


strength, which afterwards may be diminished ; the latter hy 
beginning with a weak solution and gradually increasing the 
' strength up to that finally used for permanent preservation. 

| ‘The strength of the alcohol is estimated by its specific gravity, 
‘ gsoertained by the instrament called the bydrometer. But we 
‘do not speak of the actual specific gravity of physicists, but 
“fallow the conventional standard of the spirit-trade, the starting- 
‘point being taken at what is called “proof” at a temperature of 
‘6P'F., and the scale divided into degrees or “ per-centages” 
'ghove and below proof, By percent, or 1 degree under proof, 
“$s meant proof spirit with one-hundredth part (by bulk) of water. 
' ‘Spirit 10 per cent. under proof is a spirit consisting of 90 parts 
| oF proof spirit and 10 of water. On the other hand, by 10 per 
gent. over proof is meant posure anal {by ery of such spirit 
‘will require 10 parts of water to bring it to proo 

f Drege ee apie” as commonly sold, is about 60 or 65 
ae cent, above proof, This is only used for hardening prepara- 


an ons. : * o, & 

"Sos ordinary ase in the museum, proof spirit is strong enough, 
though: to be quite on the safe side we generally use Io per 
gent over proof, dilating the rectified spirit with distilled water 


“1 de Poaot ‘the LoanpCollection of Scientific Apperatus, South £. 
a singion: July 2, 1846, Sy Prot W. H. Flower, F. nee Conservato 
Mees ‘of the Rayal College of Surgeons of England. Continued 
p.4965. alee 


e Methylated spirit ix decidedly inferior in transpare: and in absenos ef 
‘eh per apaicond even if bright when first used, is apt to become 
wichidl afier a time. To a large establishment this can be to a great extent 
-pemedted ‘by paading’ the! diacoloured spirit through a still, baer apie pe es 
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weeks of immersion in spirit, and which may be described as | 


‘ene | 
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pteparations, though it migQit ibe wisied’ with advantage | 
h estimating the preservative power ‘of spirit,” consideration 
should be given to the balk of the speckned, add ‘aepediafly the: 
atrount of vitter contained in ity tissues, as compared’ with the. 
quantity of spirit used. For instance, if a large ‘solid’ shuse ‘of 
animal substance is placed in a jar little larger than sufficient th. 
contain it, filled up with f spirit, the amount of fluid con. | 
‘tained in the specimen will so dilute the spirit that decompose. 
tion, especially of the interior of the specimen, to whith ‘the. 
spirit cannot penetrate, will not be prevented, whereas a smaller 
specimen placed in the same jar of spirit will be _preenres per- 
fectly. Many collectors of objects of natural history do ‘not’ 
attend sufficiently to these considerations, and hence: the . 
mens become spoiled, much to their disappointment or to that of 
their cansignees. The way to obviate this is not to use stronger 
spirit, as that would harden the exterior of the specimen, and 
prevent the spirit penetrating to the centre, but to use 
greater bulk of spirit, and especially to change it, after a day or 
two, pouring away the old diluted epirit, and substituting: 
fresh, repeating the process if necessary more than. once. a 

When a specimen has once been thoroughly saturated with 
spirit, and its tissues hardened, a strength much below proof will 
be sufficient to preserve it. The nature af the specimen must 
also be taken into consideration. For instance, nefve tissue, ap 
in the brains of animals, requires stronger spirit for its preserva- 
tion than ligamentous or fibrous tissues. Much will also depend 
so the freshness of the specimen. If decomposition has 
already set in before it is placed in spirit, it will require much 
stronger spirit, and more frequent renewals than if it is fresh. 

With most preparations it is desirable to cleanse them well 
before mounting them in spirit. They should be left afew hours 
or days (according to the temperature) in water frequently re- 
newed, and the blood should be washed ont of the large veskels, 
by means of a stream of water directed through them. This 
will save to a large exteat the discoloration of the spirit into 
which they are placed. When removed from the water may 
should be allowed to drain, and be gently dried with a clot 
before placing in the spirit, but no part of them must on any 
account, at any time during the process of preparation, be allowed 
to become actually ary, otherwise dark stains which are quite 
irremovable will be produced. This precaution is most essential 
when they have been once in spirit, and are removed for exami- 
nation or further dissection, as evaporation of the alcohol, and 
consequent desiccation of the preparation, takes place much more 
rapidly than that of water. 

In most cases it will be requisite to change the spirit once or 
oftener, before all the soluble colouring matter is given off from 
the preparation, and it can be permanently mounted, The 
discoloured spirit need not be wasted, as it can be perfectly, 
restored by passing through the still. a 

To succeed in making a good anatomical preparation, anuch, 
patience, neatness of hand, knowledge of the subject illustrated 
and some artistic talent are required. No pains strould be spared 
to muke it tell the lesson it is intended to convey in the most 
attractive and pleasing manner. Uverything should be displayed: 
as definitely and clearly as in a drawing, and there should be no. 
appearance of negligence or want of finish in any part. 
hen an elaborate dissection is required, it must, at least in 
all its later stages, be carried on while the specimen is under 
spirit, fixed in a flat dish or basin. ‘I'he small fragments of con- 
nective tissue which have to be removed then float out from 
between the fibres of the muscles and the vessels which are to be 
preserved and exhibited, and they are carefully snipped off with: 
fine curved scissors. A dissection which looks clean and highly 
finished as long as it is in air, when placed in fluid, becomes at, 
‘once cloudy and obscure, from the floating up of these litde 

articles. Hollow viscera, as hearts or stomachs, are distended. 
ae injecting their interior with strong spirit, tying or plugging 
the apertures by which it could escape, and placing them for 
several days ina vessel with the“same tuid. If ali the requisite 
precantions are taken, they will then preserve their form, atid 
the interior of their cavities can be exhibited, by cutting opecings 
or ‘windows through different parts of their walle, If from, 

: made to contain spirit, it may ee 
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i * Preparations are usually mounted’ in glass jars, open at the 
ft, ; aM / 
top, and with a foot pele. and ‘either ‘circular or oval, i.¢, 
; fiattened on two opposed sides. ‘The form is selected according 
j to that of the preparation. ‘The ovels show off some preparations 
' to greater advantage than round. bottles, but have the disadvantage 
b gf eing more expensive and being (especially when of large size): 
| Mable to crack spontaneously, and apparently without provoca- 
r, tion, but probably in consequence of some alteration of tempe- 
* yatare affecting the unequal tension of the outer and inner surface 
' of the glass at the bent ends.* «3 
i ‘The fine silk threads by which the preparation is to be sus- 
 pented: are brought over the edges of the jar, and passed beneath 
ki en ordinary thread ‘tied round the groove, then returned and 
i}; #ectired across ‘the top of the jar, As threads fastened in this 
| way. occasionally are the means of causing leakage of the spirit, 
, with which of course they are always saturated, some prefer to 
' tie them to a piece of wood, or whalebone, fixed across the 
‘ mouth of the jar, The only disadvantage of this is that it en- 
tails some additional trouble, and a reduction of the number of 
points of suspension which may be made use of in the other 
method, | 

There are two methods generally adopted for closing the upper 
end of the jars after the preparation is mounted in it. The 
oldest, and still very generally used, is by means of successive 
Jayers of bladder, tin foil, thin sheet lead, bladder again, 
and finally black varnish. The bladder must be macerated 

’ until it is partially decomposed, and then it will adhere firmly 
_ 10 the glase, This necessity makes the process a‘ disagreeable 
‘and dirty one. The object of the tin foil is to protect the lead 
from the oxidisation which always takes place when the vapour 
of spirit comes in contact with it through the first layer of 
‘ bladder, tin not being so acted upon. A layer of tin only would 
_ answer as well as the tin and lead, but if thick enough for the 
requisite strength, would be more expensive and Jess easily 
worked round the edges of the glass. The thin sheet of tin 
ds gummed to the surface of the lead, and then they are cut 
together to the requisite size, and treated as one, the tin being 
of course placed downwards. The edges arc firmly pressed down 
| round the lip at the top of the bottle and into the proove, with 
teces of box-wood shaped forthe purpose. Much of the success 
in closing the bottle depends upon the care with which this is 
done. Then the second layer of bladder is put on, and tied 
firmly with twine, round the groove at the top of the bottle. 
When thoroughly dry the twine is removed, and the edges of the 
bladder neatly trimmed with a knife ; it is afterwards coated with 
_ obe or two layers of black paint and a layer of black japan 
varnish, 

Bottles closed in this way often keep in the spirit for many 
years without any material alteration in its level, but there is 
&eNerally a slight evaporation, so that they have to be watched, 

_ 40d whenever the spirit gets so low that the safety of the pre- 
paration is endangered, the old cover must be cut off, and the 
sptcimen remounted and closed ia by the same process, 

A more expeditious and cleaner process, which has also the 
advantage of rogayay: light to the top of the preparation and 
allowing it to be seen from above, is by the use of glass covers. 
The top of the bottle is ground smooth, and a cover of glass 

_ of thickness suited to the size of the bottle cut to fit it. Many 
| practical difficulties have been encountered in carrying out this 
process, but they have been mostly surmounted by experiment 
and perseverance, and it probably will in time entirely supersede 
the bladder and lead plan. 

One cause of difficulty was the frequent breakage of bottles 
60. fastened; upon changes of temperature ; in the other plan, the 
top, being somewhat flexible, yields with the varying state of 
expansion of the contents of the jar, but the glass tap is per- 
fectly rigid, and if the pressure is too great must either separate 

Sram the bottle or break. This occurs chiefly in large bottles 
‘where the bulk of spirit ig great, and consequently its expan- 
sive power out of proportion to the strength a the glass, This 
, can be obviated (o @ great extent by not filling the bottle com- 
pletely, as then the layer of air at the top, being far more 
‘ Cotpressible than the spirit, acts as a sort of buffer between 
the-bitle and the glass; but in large bottles we generally take 
the further precaution of a small safety-valye; 2 hole drilled 
% igh the cover, with a loosely fitting stopper to check too 
he greatest desideratum ia utp wet preparations is 2 durable 

saaar With fa side, oo that te dutgron of the uujen caused, Uy the 
malventign thr ee ¢. curved surface of the glass may be avoided. Built ap 
aay Ais venry. for ‘sinall objects, but they are very expensive, and gever- 
‘for eam ied -an a large ‘scale. The subject still offers a good field. 
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203. 
great evaporation, or the ingress of dirt. “Through this hole 
the jar can be filled up with spirit, when ‘required,. without the 
necessity of disturbing the preparation, as in the old process. 

A second difficulty with glass-covered jars was to find a | 
cement to fix the top, at the same time easy of application and’ 
not disgolved or weakened by the spirit. Isinglass dissalved in 
strong acetic acid, pure gntta percha, a mixture of pitch and’ — 
gutta percha, and other substances, have been successively.” 
used in the Museum of the College of Surgeons, but finaily. 
we have given them all up for a composition sold as “Rock - 
marine glue.” It is applied in a melted state, the edges of the | 
glass cover being also heated. A small gas jet fixed on a 
flexible tube greatly facilitates this process. 

The suspending threads can cither be fixed toa glass rod placed 
across the top of the bottle just below the glass cover, the ends of 

which are let into notches cut for the purpose on opposite sides 
of the inside of the upper rim of the jar, or they can be brought 
out hetween the top of the jar and the glass cover, embedded in 
the cement, and secured by a string tied round the top of the 
bottle till the cement is hard, when they can be cut off close to 
the outer edge of the cover, and the securing string removed, 
The preparation is then finished by neatly painting the edge of 
the covering glass and cement, and the neck of the bottle for a 
short distance below, with two or three coats of black varnish.: 

For displaying different parts of the preparation, especially 
canals or cavities, black and white hogs’ bristles and variously 
coloured glass rods are used. Delicafe preparations, which cannot 
be kept in position if simply suspended, are fastened by stitches 
to thin transparent plates of mica, or to opaque coloured slabs 
of wax, or cardboard. Black or blue are the colours generally 
preferred, as in greatest contrast to the usual colour of pre-' 
parations, as shown in the beautiful series of dissections illus- 
ne the anatomy of the frog (3,904¢) contributed by Prof, 
FJuxley. 

I ce said nothing yet about injecting preparations, a process 
necessary in order to display the course and distribution of 
blood-vessels. There are two kinds of injections, fine and 
coarse ; the former fills the capillary vessels, and for prepara- 
tions intended to be seen with the naked eye, gives a blush of 
the colour used to the tissue, and is chiefly valuable as indicating 
the relative amount of vascularity of contiguous tissues. For 
micruscupical investigations it is invaluable, and the methods 
employed and the materials used are fully detailed in all works 
devoted to microscopical manipulation. Coarse injection is 
intended only to show the vessels visible to the eye, and not to 
enter into the capillaries. Size, so generally used as a basis for 
fine injections, is not so satisfactory in this case, as if in any 
bulk it cyuntracts in the spirit. The best material (intra- 
duced by Dr. J. B. Pettigrew, F.R.S., when Aspistant in the 
Museum of the College of Surgeons) is fine plaster of Paris, 
coloured with vermilion or ultramarine, according as the tiat 
of red or blue is required. It is mixed with water, as in 
taking casts, though of rather a more fluid cousistence, and 
of course must be injected immediately, or it will set in the 
syringe. Tt has the great advantage of being used cold. It is 
rather biittle when set, and the vessels should be handled with 
care, but it may be made more tenacious by the addition of some 
glue or isinglass to the water with which the plaster is mixed. 

The distinction between two different kinds of tissue is some- 
times well shown by staining the preparation. Some go 
examples are exhibited by the Anatomical Museum of the Uni- 
versity of Oxford. ‘The head of a stu:geon (Nos. 3,837 and 
3,838, prepared by Mr. Robertson) has been immersed for a 
short time in a solution of carmine, and the oartilage and connec- 
tive tissue has received the colour, while the bones retain their 
natural whitehue. The distinction between them, which other- 
wise would scarcely be perceptible in the bottle, is thus very 
clearly brought out. 

The third and Jast great division of museum specimens for 
teaching purposes, illustrated by this exhibition, is that which 
comprises models and casts of natural objects, and under the 
same heading drawings and diagrams may le included. 7, 

As a general rule, models should never be used for teaching 
if actual specimens can be obtained and exhibited ; but there 
are numerous cases in which the object is of so perishable a 
nature, that it cannot be preserved efficiently by any of the 
methods above described. Many objects are so scarce that. — 
it is quite out-of the power of most muscums to possess any |, 
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‘There ave also others so emall, that for lectures and demonstra. 
fidhs ar enlarged tiodel is of vaty great Assistitice. : 
_', What may be done in: teach natural history Wy nieans of 
‘thodels and coloured: caste is admirably shown in Mr. Frank 
Buckland’s museim ‘ih this building, where inay be seen acctirate 
fepresentation of tany of the species of Cetacea and larger fish 
of our seas, plyliig « more coinplete idea of their size, form, and 
colour, than bas ever been produced by any other method. The 
teuced miaieis of animals and.men of various races exhibited by 
the Committe. of the Pedagogical Museum of Russia are algo 
Jnteresting, and rhust be useful aids to school teaching. By what 
other means, for instance, could the singular form of such an 
animal as the Greenland right-whale be brought before a class of 
pupils? 1 would also call attention to the well-known anatomical 
Models of Dr. Auzoux, of Paris (which by the way ate not very fully 
represented in the present exhibition by Nos, 3,829 a to d); to 
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itar entered oh Harding's atlas ada shith magsitade, about 14°." 
| distant dram so v Ceti, and 19’ s.9, Lalande 3590, ‘On November: 
18, this:star was only 8m., considerably fainter than "ym, ‘ster | 
shown by Harding, closely preceding wv, oe 
__ “This stair is not in any of the catalogues, nor in Schjelidtip’s . 
“Nist in No. vii. of the publications of the Astranomische Gesell; 
schaft., Reading off from Harding and reducing to 1877-0 its .’ 
position isin R.A, th, som, 138 N.P.D,, 110° 59 aa. 
De Vico’s Comer or Suort Periop.—It wad remarked in . 
this column last week, that unless the orbit of De Vico’s comet : 
of 1844 has undergone some (violent perturbation, a perihelion 
passage may be expected to occur during the year just coni- | 
menced, It appears, however, that the chatices of detecting the 


the models illustrating the development of the trout, by Dr. A. 
Ziegler, of Freiburg (No. 3,839); to the enlarged models of 
blood corpuscles of different animals for illustrating their form 
and size, by Prof. H. Wolcker, of Halle (No. 3,893) 3 to the 
models of Radiolaria in fapier mdché, by V. Fric, of Prague 
{No. 3.865); to the numerous anatomical models of Strembitsky 
in the Russian collection, of Rammeé and Todtmann, of Hamburg 
(Nos. 3,868-3,877) ; and of Tramond, of Paris (Nos, 3,923- 
3,925); to the casts of different parts of the human body dis- 
sected, by Steger and Honikel, of Leipzig (Nos. 3,840-3,842) ; 
and to the models by various exhibitors illustrating the structure 
ot Howers and seeds. 

With reference to such models, the importance of accuracy of 
execution cannot be too strongly insisted upon. With a cast of 
eourse there is fot much chance of error, but for the accuracy 
of a model, especially when on a different scale from the original, 
we are entirely dependent upon the artist's skilland care. The 
woly fauit to be found with most of those in the exhibition is that 
they are rather too rough in execution to be pleasing to the eye, 
but it has been in most cases an object to produce them at such 
a low price, as would not be compatible with fine workmanship. 
| Although 1 have only been able in the time allotted to glance 

- briefly at the various branches of the subject which I have been 

requested to expound, I trust that some suggestions have been 
given in this lecture which will be found of use to those who 
have the care of collections, and that I bave succeeded in show- 
ing that the art of preparing, preserving, and displaying speci- 
mens in museums is one which deserves to be more fully culti- 
vated than it has hitherto, as a most important adjunct to the 
diffusion of biological knowledge. 
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OUR ASTRONOMICAL COLUMN 

Tre New Star in Cycnus.—Prof. Schmidt has pub- 
lished details of his observations of this star from November 24, 
the date of discovery, to December 15, and has also put upon 
tecord the dates, between November 1 and 20, when he had 
examined the constellation Cygnus, with the view to show that 
‘a star as bright as the fifth magnitude could not have escaped 
‘Hig totes, and therefore that the rise of the new one to the 
third magnitude must have been véry rapid, as also appears to 
vhawe been the case with T Coronce in 1866. On the evening of 
ite discoyery the star was strong golden yellow, and writing on 
December 9, Herr Schmidt states it had always been of a deep 
low, but at no time exhibited the redness of its neighbour, 

75 Cygni. The folfowing are the magnitudes on different nights 





‘as determined at Athens by careful comparisons with p, x, 7, ¢ | 


and » Cygni, and » Pegasi :— 
ae 0. . ™. v2. 
‘Nov. 24...3°0 Dee. 2...5°4 Dee. 11...6°7 


2§...3°1 2a: 2 aoe 
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wo, 98,98 3 so naked eye. 
Qa oF £6 1g 70} Visible go, for} - 
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Os the evening of December 31 the new star was about ym, | 
and-very dechledly orange. Jt has but slowly diminished during |, 


the last thie weeks, 


_ New VARIABLE STAR mn. Carus.—-BMr, Ji E. Gore, -writing |. 


from. Umballa, Paniab, on November 28, traws attention to a 


comet, should it arrive at its least distance froti the sun during , 
the firat three months of the year are very small indeed, “and 
hence, unfortunately if the comet is not found between July and 
December, it cannot be inferred with any degree of certathty 
that it has not passed its perihelion within the twelvemonth, 
The following places are calculated from Prof. Briinnow’s last 
orbit for 1844, reduced to the equinox of 1872, supposing the , 
arrival at perihelion to fall either on the date mentioned or thirty . 
days before or after it. A is the comet’s distance from the eatth, |! 
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Perihelion. R.A. | Dac. ! A R. A. ’ Decl. | 4 
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THE Toral SOLAR EcLIpse oF STIKLASTAD, 1030,. 


AUGUST 31.—-The circumstances under which this eclipse 
occurred are given by Prof Hansteen, of Christiania, in | 
Lrgansungs- (left ou den Astranomische Nachrichten, p. 42, with 
elements computed from the tables of Burckhardt and Catrlini. 
Sir George Airy has also published elements of the eclipse, 
resulting from Hansen’s calculations from his Solar and Lunar 
Tables, as an addendum to the paper on the eclipses of Aga- 
thocles, &c., in vol. 26 of the Royal Astronomical Society's 
Memoirs, having previously drawn attention to the cireumstance 
that the eclipse of Stiktastad, from the narrowness of the belt of 
totality and its having betn total at a well-defined paint, might, 
in combination with the eclipse at Larissa, B,c. 557, May r9, be 
of much value in throwing light upon corrections possibly ‘re. » 
quired for the lunar tables, 7 

The following elements of this eclipse are founded upow the 
same system of calculation for the moon’s places, td which. we 


‘lately referred as having been applied to the Nineveh eclipse of 
B,C. 763, with the sun’s place from Sir George Airy'’s paper t—_, 
GM.T. of conjunction in R.A,, 1030, Aug, 31, at th. 20m: 408, 
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oenld not have exceeded twenty seconds on the central line. 
ie METEORS OF Decemper 11,--M™M. Perrotin and Jean, at 

ls Observatory of Toulonse, observed a considerable ‘number of 
iéteors on the night of December 11; betwe:n rh. and 13h. 
o6 were counted, the majority of which, according to M. Perro- 
, radiated from a point in about R.A. 115°, N.P.D. 57°, near 
Mistor.and-Pollax, though closer to the former star than to the 
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va NOTES 

Wir reference to the closing of the Ioan Collection, a circular 
Wkag been issued by the Lords of the Committee of Council on 
dt'ducation, stating that, although in consequence of the funds at 
wheir disposal for the Collection being exhausted, they have 
ona it necessary to close the Exhibition, arrangements are 
being made for the safe custody of all objects which may 
“He left on loan to the Museum, pending the decision by 
er Majesty’s Government on the offer made by the Royal 
‘commissioners for the Exhibition of 1851, of a building for the 
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Abe Committee of Council on Education also inquire whether 
“exhibitors are willing to leave the objects contributed till this 
question be settled. The closing of the Exhibition will not 
nterfere with the delivery of the Free Saturday Evening Lec- 
‘ures. 
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: ACCORDING} the will of Dr. C. A. Bressa, dated September 4, 


845, the testator left all his property to the Royal Academy of 


‘Sciences of Turin, the net interest to be given every two years 
asa prize for the most important discovery made or work pub- 
M ished during the previous four years on natural and experimental 
‘philosophy, natural history, mathematics, chemistry, physiology, 
‘and pathology, as well as geology, history, geography, and sta- 
‘tistics. This is to be given alternately to a person of any nation 
‘and to an Italian. Signora C. A. Dupéché had a life interest in 
Khe property, and it was not until July last that the legacy became 
free from all claims, and the first prize will be given in 1879, 
open to-all,:and of the value of 480/. In accordance with the 
spirit of Dr. Bressa’s will, the Academy will choose the best 
“work or discovery, whether or not it be presented by the author. 


é WE are informed that the valuable collection of fossils from 
lthe Red Crag made by the Rev. H. Cahnam, of Waldringfield, 
faclading, among the most important, the remains of Halithe 
witem described by Prof. W. H. Flower, teeth of Afastodon, &e., 
has been purchased by Sir Richard Wallace, and most libera) ly 
presented by him to. the Ipswich Museum. 


' Tux Dutch Society of Sciences at 1: aarlem has offered a gold 
medal for the best answer to the following question :—-What 
gare the meteorological and magnetical periodic changes which 
aay be considered ta be in a well-established relation with the 
ipertod of the solar spots? ‘I'he answers must have a motto and 
we-accompanied with a sealed letter containing the name of the 
author, They should be sent before January 1, 1878, to the 
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Secretary, Prof, von Baumhauer, Haarlem. 


pr ‘Ablgutat: ‘a ‘well-known explorer among the tribes of North. 


western Stheria; will start, next spring, for further ethnological 
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lexploratiins among the Voguis and Ostyacks of the Obi and. 
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slablishment of a permanent Science Museum. The Lords of 


3 RUSSIAN ‘howopapers annonnce that the Helsingfors professor, - 








Irtysh. He will be accompanied by two assistants, the Senate . 
of Finland haying allowed a sum for the travelling expenses of — 
the explorers. | ag 


AT a recent ineeting of the Manchester Literary and Philo-. 
sophical Society a letter was read from Mr. Joseph Sidebotham 
in which he calls attention to the fact of the growing use of the 
aniline colours for tinting photographs. He finds they are being 
extensively used in paintings and water-colour drawings, and the 
colours regularly sold for that purpose. Anyone who knows 
the speedy alteration by light of nearly all of these colours will 
protest against their use, and-a statement of this with the 
authority of some of our chemists would probably have the effect 
of causing them to be discontinued by all artists who care to 
think that their works should last more than a single year. 


ON the night of the Arlesey railway accident there were six 
Indian elephan‘s on their way by train fram Huddersfield to 
London. Two were large and the others quite young. The 
tarpaulin over the trucks in which they travelled was blown 
away in the gale, and the animals were thus exposed to the snow . 
and sleet and cold wind of that night. They were also delayed 
long on the road in consequence of the accident. One of our 
contributors who saw them “unloaded” at King’s Cross, and 
noticed that they walked very stiffly at first, has inquired of Mr. 
Harrington, their keeper, whether the cold journey has affected 
them. He has written in reply that they seem perfectly well, 
and he cannot see that the unusual exposure has had any effect 
on them. None of the animals have been morc than a few 
years in England. As Mr. Harrington’s letter is written nine 
days after the journey, no effects of chill are likely now to show 
themselves. The Indian (and perhaps the African) elephant 
may be better able to withstand sudden climatical changes than 
is generally supposed. 


Our Samoan Correspondent, the Rev. S. J. Whitmee, an- 
nounces the publication of a new Dictionary of the Samoan 
language by himself and the Rev. G. Pratt. Mr. Whitmee is 
on his way to England, where he will probably arrive in spring. 
Intending subscribers—and we hope there will be a considerable : 
number in this country—should address Mr. Whitmee at the . 
Mission House, Blomfield Street, Finsbury, F.C. The price, 
it is hoped, will not exceed ros. 


WE have received reprints of the letters which M. Poliakoff 
has written during his recent journey for the zoological explora- 
tion of the Obi and Irtysh. They contain many valuable observa- 
tions on the physical characters of the country visited, on its 
fauna, on the migrations of fishes up and down the Obi, and on 
the fisheries, on the migrations of birds, together with a variety 
of interesting occasional observations, We may hope therefore 
that the report on this journey will be a valuable addition to the 
zoo-geography of Western Siberia. 


M. PoLiakorr gives the following particulars confirming the 
law of Baer as to the deviation to the righ of rivers ranning 
north and south, The bed of the Irtysh being cut in loose 
deposits, these deposits are constantly undermined, by water 
on the right bank. Each spring a strip of the bank from 30 
to 50 feet broad is destroyed by the waters. Sometimes it 
happens that a strip from 70 to 140 feet broad and about 
150 yards long falls suddenly into the river. The course is 
then barred for a short time, and a great wave propagated up 
and down the stream, destroys the fishing-boats which happen 
to be at work within a distance of about ten miles from the 
spot. Large quantities of fishes sre also found, after such a 
eatastrophe, on the shores, suffocated in the muddy waters. The 


‘destruction of the right bank geing' qn constantly, year afer.» 


year, the villages are also constantly advancing to the east; 


One of them, Demiansk, has thus travelled about a mile in. the 
course of 240 years, The left:-share shows, therefore, a tow tract 
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Of land eovered with ponds and marshes, and yearly overflown, 

‘whilst the right shore faces the water with abrupt crags from 
“7 to 150 feet high, The same thing is also observed on 
‘the Obi. The hills of Belogorie, a short way below the mouth 
of the Irtysh, have now the main bed of the river to their 
right, while some time -ago it was on their left, there being 
now on the latter side only a secondary arm. These arms of 
the Obi—temaing of its former beds—form on the left flat 
shore a series of elongated ponds and channels, connected with 
the main body of the river by a labyrinth of smaller water- 
courses, 


Tn the article in last week’s number on Dr. Schliemann’s Dis- 
' coveries, Amyel-r was misspelt Amychi, Sir R. Colt Hoare’s 
name was given as J/ome; Arena should be d:ma Heroum, 
Miamedia should be Nicomedia, and Caprea, Capre¢. 


“THE first number of a new quarterly scientific journal, devoted 

to zuology, botany, geology, and mineralogy, will be published 
at Buda-Pest this month. It will be in German, though its first 
title is ‘‘ Termcszetrajzi Fiizelek” (‘* Naturhistorische Hlefte”), 
Prof, Otto Herman is the principal editor. 


THE death is announced of the Rev. Barnard Smith, the 
author of many well-known ecucational works in‘arithmetic and 
algebra. | 
A WELL-DESERVED pension of §0/, a-year has been bestowed 
upon Mr. Thomas Edwards, the “ Scottish Naturalist,” whose 
jife Mr. Smiles has written. 


Dr. PererMANn has been informed that the Portuguese 
Government has granted a subsidy of 20,000/, in aid of the pro- 
posed great scientific cxpedition for the cxploration of Central 
Africa, The expedition is already organised and will start with- 
out delay, commencing its operations by proceeding up the 
Congo. 


Tae New York Herald of December 2 and 11, contains letters 
on our Arctic Expedition, by Dr. Tayes. 


In the last report of the Berlin .dkademite der Wissenschaften, 
J. Bernstein describes an excecdingly simple and ingenious appa. 
yatus for determining the position of the nodal point of the eye 
of a living person, Experiments with his right eye gave 7°21~- 
4-38 mm. as the distance of the rear nodal point from the vertex 
of the cornea. 


Tux Royal Museum at Bertin has received a valuable donation 
of about 8,000 ethnographical objects from Dr. Jagor. They 
are the results of extensive journeys through East Turkestan, 
Burmah, and portions of India, and afford a most complete pic- 
ture of the domestic and military life of the widely diversified 
tribes inhabiting the less known parts of these countries. 

‘Tue gorilla in. the Berlin Aquarium which excited so much 
interest among Cermaa naturalists, has lately recovered from a 
serious illness, and is now more than ever demonstrative and 
humarlike in his inovemensts. With the approach of winter a 
‘goft silky fur has made its appearance. The weight of this young 
- gorilla has increated from thirty-three to forty-three pounds 
‘during his six months’ residence in Europe, a fact which would 
seem to show that confinement Is, after all, not so unendurable 
for him as was supposed. 


_#& SERIES of new rooms has been opened at the Mfasde 


dudrtillerie of Paris, in which a set of guns is arranged showing 
- the: ‘Various models used since the artillery was introduced for the 
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Mk. M‘LACHLAN gives! a few; details. in the Eptomologiies’ 
Mouthly Mayasine concerning Capt. Feildeni's : collection of the | 
insects of the Arctic expedition, which he has seen, The greater . 
riamber of the insects were collected neat Discovery, “Bay ifn 
Si? 42’ N. latitude; some of the Lepidajera are ‘even from. - 
82" 45’.' The most interesting fact is the vccurrence of five or 
six species of butterflies within a few hundred miles of the Narthi : 
Pole, especially when taken into consideration with the fact that | 
Iceland and the large islands of the Spitzbergen group,. althangh : 
in lower latitudes, have apparently no butterflies, In Lepidoptera: 
Mr. ;M‘Lachlan observed four examples (2 ¢,2 92) of ‘the: 
genus Colias, possibly two species (? Bvothii and Hela). Appa: 
rently three species of Argynnis or Melita (or both), A Chrys 
sophanus apparently identical with pj/was. In the Nocéuide, . 
only one individual—an Acromycta, In the Geometridw, one 
Amphidasis or Biston, and several Cheimatobioid forms with 
apterous females, Of the Cramdbites, one Phyeis, perhaps our! 
fusca, The Hymenoptera are represented by a Jumaus, and one | 
of the Jehnewmonide of considerable size. In the /iplera there 
is one large fly, probably belonging to the Zuchinidiz, and: 
perhaps parasitic on the larve of some of the efidepiera, One. 
apecies of 7ipulidic ; and a considerable number of Cudicide, and’ 
af what looks like a Svvudinm, which, however, do not appear: 
to have annoyed the members of the expedition in these high’ 
latitudes. Of Coleoptera, Hemiptera, and Neuroplera, Mr. 
M ‘Lachlan saw none ; but the bird-lice are naturally well repre- 
sented. 

THE second International Congress of Americanists, organised | 
for the Study of American Antiquities, will be held at Luxem- 
bourg on September 10-13, when all English students and savans 
will be cordially welcomed. Information and tickets may be | 
obtained from Mr. Francis A. Allen, 15, Fitzwilliam Road, 
Clapham, S.W., one of the delegates for England. 

THE Becsnabet session of the Deuische Ceologische Gesellschaf? 
was devoted to a long address from Herr Lohsen upon the 
Rammelsberg, in the neighbourhood of Goslar. The peculiar 
deposits of ore in this mountain he regarded as belonging to a 
much later epoch than that in which the surrounding slate was 
formed, while he explained the lens-shaped form of the cavities 
in which the deposits are formed as due to the enormous pressure 
of the overlying strata of sandstone. 

THE recent death of Mr. James Drummond, of Comrie, 
deprives us of a local geologist. He had devoted much 
time and attention to the Comrie earthquakes, on which he’ 
had published many articles and a little book. His views, 
were generally in disaccord with those of the observers ap-- 
pointed by the British Association, against whom he held out 
manfully. 

THE large number of fossil plants brought home from Greeny 
land and Spitzbergen by the two Swedish expeditions of 1870 | 
and 1872 have been carefully examined by Dr. Oswald Heer, 
and they appear to throw important light on the geological deve. | 
lopment of the plant world. An account of his atudy of the res 
tains from the chalk period appears in a recent number .of the 
Naturforscher, and in the summary of his results Dr. Heer 
points out thet the facts are against a gradaal imperceptible: 
transformation of plant types; from the upper chalk the dicoty- 
ledons appeat suddenly in preat variety, without: any transition, | 
whereas other forms at this period wholly disappear from. the.’ 
scene, Furthér, these researches make it very probable that i 

whole series of genera have had their origin in the Arcti¢. zone, 
arid have fence ‘radiated’ southwards, Lastly, ‘Dr. Heer’ 
shows that, the facts at present known of plant pelmontology ‘do 
not point to any alteruation of climate or repeated: ise-periods: 
in these regions’ fa view wii ha also been developed by Prol,: 
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ofa subject for essays, to be sttbatituted for the ordinary subjects 
set it schools. The subject is the Morat Education of the Lower 
‘Animals, and is intended to train the observing powers of the 
young, as well also to discover how far animals are capable of 
moral training. 7 

‘Av a-recent meeting of the Belgian Academy, M. Dupont 
announced the discovery of mumerotts vestiges of the age of 
polished stone in the neighbourhoods of Hasticre-sur-Meuse. 
No less than fifteen burial caverns were discovered in the locality. 
Five of them have already yielded about fifty-five human skele- 
tans and thirty-five sufficiently well-preserved skulls, Sixteen 
dwelling-places of the people who inhabited at that period the 
plateaux, ‘are already explored, and have produced numerous 
flint weapons. These discoveries promise to throw much light 
on the pre-historic ethnography of the country. 


‘Tue Pennsylvanian Company, which was formed some time 
ago in order to convey the petroleum obtained in Pennsylvania 
from the wells to the seaports on the Atlantic, now intends to 
construct atube of 4 in, diameter and of some 300 miles in length, 
connecting the wells with the sea, The practical possibility of 
the plan is proved by works, which, fora distance of 250 miles, are 
siready in action and use. Baltimore was the first city with 
which these new canals were connected. The oil is forced 
through the pipes at a pressure of goo Ibs. on the square inch, 
and at intervals of fifteen ‘miles large steam pumps, of 10- 
horse power, assist the motion of the stream, At Baltimore the 
canal ends in cnormous tanks, and these are in direct commu- 
nication with the refining works. The cost of the new canal and 
secessories is calculated at 1,250,000 dollars. 
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In a note in the Aud/ctin of the Belgian Academy (vol. xlii., 
Nos. 9 and 10) Dr. Putzeys gives the results of his experiments 
on new anesthetics belonging to the alcoholic series, viz., the 
bromides of ethyl, propyl, and amyl. Inhaled by froga, rabbits, 
cats, and dogs, they were proved to possess the same properties as 
chloroform, The interest of the result is increased by the cir- 
cumatance that many compounds of bromine from the fat series 
do not possess the same anasthetic properties as the correspond- 
ing compounds of chlorine. 


Tux July number of the Jsvestia of the Russian Geographical 
Socjety gives an interesting report by Col. Bolsheff on that part 
of the Pacific shores of Russian Mantchuria which lies between 
the 45° and 52° north Jat., a country the interior of which re- 
mained very little known until now. Almost the whole of the 
land is covered with mountains, outliers of the Sikhotaalin, a 
iidge reaching in its highest point 5,173 feet, and abruptly fall- 
ing to the sea with hills about 800 feet high. The high valleys, 
which sometimes have a breadth of seven miles, seem to be well 
suited for agricultural settlements, In the northern parts of the 
country, lead, silver, iron, co, per, and gold, were discovered, 
this last seeming to occur in considerable abundance. The 
population is very thin, numbering but 550 souls, Chinese and 
‘Fares, who carry on agriculture, and (lilyaks and Tungruses, 
living miserably by huntitig and fishing. The settled Chinese 
and Tazes are algo engaged in the collection of sea-weeds and 
uea-worms purchased in China, the Tazes being almost reduced 
bo slavery by the Chinese.,” Various collections, especially bota- 
tical esd ‘extomological ones, were brought in by M. Bolsheff, 
‘wilt be deposited at the Russian Geographical Society. 
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Pal Lupvicny Of the’ Viena ‘Academy, hbs recently been 


biveatigathig the influance of the "inean distance of ab- 
fétbent. particles upon absorption. As auch an influence 
must be especially prominent when the substances afford well- 
et, Absorption. bands, and, with cobsiderable density, show’ 
Strong Goignis, he ‘chose for his experiments the nitrate of 

1 Ochi, ‘which has these properties. in high degree, A 
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pretty concentrated aqueous solution of this salt in a vessel 1 cm. 
thick was specttoscopically compared with a solution Having 
concehtration only O'1, 0°05... of the first. The solutions: 
were in tubes of 10, 200m. . . . length severally. A Stéinteil 
spectroscope was used, and the light sources were two gas lamps 
so regulated that both spectra showed the same brightness on 
the parts that were free from absorption. Even with the con- 
centration-ratio 1:10, there were marked differences in the 
absorption bands. The very characteristic bands in yellow and | 
yellow-grecn were, fur the more concentrated solution, consider- 
ably broadened towards the red end of the spectrum, while the 
sharp limit towards the violet was the same for both solutions. 
The much narrower bands it the green showed quite a similar 
behaviour. In the other parts differences were observed with 
difficulty. Besides this difference in the breadth of the absorp- 
tion bands, there were others in the distribution of the bright 
parts. 


Prot, BERNARDIN, the indefatigable comsesvatenr of the 
Commerctal and Industrial Museum at Melle, near Ghent, has 
just published another of his useful lists under the title of : 
Classification de 250 of Fécules. The arrangement is on a 
scientific system, the plants being classed under their natural 
orders, commencing with the Cryptogams and proceeding with 
the higher developed plants. The scientific name of the plant 
is placed first under each order ond is in italics so as easily to 
catch the eye. The lists previously compiled by Prof, Bernardin 
are Classification des Lluiles Végctales, Nomenclature de 550 Fibres 
Textiles, Classification de250 Matidres Tannantes, Classification de 
100 Caoutchoucs et Cuttaperchas, and Classification de 40 Savons 
Véedianux. These lists, when brought together, will prove ser- 
viceable to all those interested in the application of plants. 


THE phenomenon of fluorescence, according to M. Lalle- 
mand (Journal de Physigae) is much more general than has been 
commonly supposed ; he knows of only two substances in which 
it is wz/, viz., rock-salt and quartz, If it has not been remarked 
in the majority of liquids, and even of transparent solids which 
possess it, this is because all the spectral rays are capable of pro- 
ducing it, and the fluorescence, instead of befng produced witha 
maximum of biightness and a proper colour at the surface of 
incidence, is manifested throughout the mass of the body tra-: 
versed by the light and without a very pronounced proper colour, 
M. Lallemand distinguishes two kinds of fluorescence-—one 
called tsuchromatic, or of equal colour, in which each simple ray 
excites an identical vibratory movement ; this kind is produced 
by all the luminous rays of the spectium in sulphide of carbon, 
benzine, alcohol, ether, dc., and in water itself in a slight degree ; 
the other is that long observed in sulphate of quinine, and which 
is therefore called gutnic or Ayfochromatic fluorescence. Each 
luminous ray here produces 2 fluorescence of less refrangibility, 
with this peculiarity, that a simple light produces often a com- 
plex fluorescence, containing rays of various refrangibilities, but 
always inferior to that of the exciting ray. %t is generally the 
most refrangible and the chemical rays which develop quittic fluor- 
escence of various intensities. A body may possess both kind 
of fluorescence at once, but (2 two parts of the spectra corre- 
sponding to them may be very unequal. In glass and crystal, 
¢.g., the red, yellow, and green riys develope a weak isochro- 
matic fluorescence, the others proJuce quinic fluorescence. 


NM. Gtrrarn, the celebrated aeroniit, and inventor of the 
injecteur, is constructing, at Forges-de la-Seine, a small steam- 
boat for service from Pont Royal to the Exhibition (1878) Pier, 
distaitce only three miles. The steamer will realise the extra- 
onditiary velocity ‘of forty-five miles per hour, and run the- 
distance in four or five minutes, The length of the steamer . 
willbe thirty metres, jand transverse: section three and a half | 
eaetres, as 
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a3 ‘ Tr additions to the Zovlogical Socicty's Gardens Curing the | 


‘past week include six Greek Partridges (Caccabis saxatilis) from 


: Persia, Naran River, two Black-headed Partridges (Caccadis 


selanocephala), a, Fey's Partridge (Caccabis heyi) from Hedyar, 
near Mecca, presented by Mr. F. M, Burke, Commander S.S. 
drcet ; a Yellow-lored Amazon (Cérysotis xantholora) from 


Central America, purchased. 
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SCIENTIFIC SERIALS 


Paggendorff’s Annalen der Physik und Chemie, Erginzang 
Band viii, Stiick 1,~On the electric conductivity of water and 
some other bad conductors, by M. Kohlrausch.—The mica- 
combination of Reusch, and the optical rotatory power of crystals, 
hy M. Sohncke.—On determination of the constants for absorp- 


' tion of light in metallic silver, by M. Wernicke.-- The inter- 


ference of refracted light, by M. Lommel.—The fundamental 
principles of Edlund’s electrodynamics, by M. Chwolson.— 


_ Volumetric chemical studies, by M. Ostwald. —On the influence 


.. salts, part 2, and another on the determination of urea, 
. G, Turner, followed this, after which Dr. alle 
tion to the rapid corrosion of the so-called *‘compo ~ pipe em- 


te 


of the funnel-valve on electric spark discharges in air, by M. 
olrz,—On an electrical fly-wheel like that of the radiometer, by 
M, Holtz.—Steam-jet air-pump, by M. Teclu. 


Fournal de Physique, December.—Measurement of the calorific 
intensity of the solar radiations and of their absortion by the ter- 


_restrial atmosphere, by M. Crova,—On various theories given to 


explain the movements of Crookes’s radiometer (second paper), 
by M. Lippmann.—On the illumination of transparent and 


| ‘opaque bodies (concluded), by M. Lallemand, 


THE Jahrbuch der kk. geologischen Ketchsanstalt su Wien 


(vol, ‘xvi. part 2), to which are added Dr. Gust. Tschermak’s 
| AYeneralagische Mittheilineen (vol. vi., part 2), contain the fol- 


lowing papers :-—-Geological survey of the Dutch East Indian 
Archipelago, by Dr. Schneider —The saline springs of Galicia, 


_ ‘by Mich, Kelb.—-Report on the volcanic events during the year 


387s, by Dr. C. W.C. Fuchs. Of this we publish a detailed 
account in our ‘‘ Notes.”—On the green slates of Lower Silesia, 


hy Ernst Kalkowsky.—On beryl from Lisvold, in Norway, by 


M. Websky.—- Chemical analysis of the iodiferous saline springs 
of Darkau, by E. Ludwig.—On the volcanic formations of the 
Cralapagos Islands, by F. A. Gooch.—On a perfect combination 


‘of pyrites and hematite crystals, by Dr. C. Hintze-—On some 


minerals from North-western Silesia, by I. Nenimar. 
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SOCIETIES AND ACADEMIES 
| LONDON 
Chemical Society, December 18, 1876.-—-Prof. Abel, F.R.S., 


we 


president, in the chair.—Prof. W. N. Hartley made a com- ; 


juunieation entitled ‘‘a further study of fluid cavities,” in which 
he described the results of his examination of a large number of 
z and of rock sections, mostly granites and porphyries. The 
Auid contained in the cavities was almost invariably water, but it 
‘was very remarkable that the cavities often took the form of the 


__ grystals in which they were contained, and nearly always arranged 
". théeruelves symmetrically with regard to the faces of the crystal, — 


by Dr. H. E. Armstrong, F.R,S,, on thymoquinone, one 
Sah naling points with special reference to those of aera 
y Mr. 

G. Bischof called atten- 


1 loyed by gas-fitteMs when used to convey water, especially when 
exposed alternately to the action of air and water. 


"Meteorological Society, December 20, 1876.—Mr. H. S. 

| . Raton, M.A., president, 

 “P, Gerdon, and Rey. T. 

\Society.--The following 

_' “with the psychrometer, y 
Swedish, and abridged by 


in the chair, — Rev, Cc. C. Chevailier, 
H. Quelch were elected Fellows of the 
pers were read :-- On observations 
r, RK. Rubenson (translated from the 


or dry and wet bulb hygrometer. These instructions, 
followed by English observers 


tyalb thermometer, William Marriott, F.M.S. This 
contains the results of observations made with several wet Pals 


in diferent positions and under different conditions, which were 
im G4 Ot gy , 


' cartied on. ta onder to determine what a wet dub’ thes , 
|, should be, Tex thermometers -were need ex wet bulbs and three 
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Dr, W. Doberck). This paper oon-.} 
 : tains an account of the instructions issued to the Swedish ob-, 
-. pervert in order to obtain trustworthy results from the psychro- 

aneter). 
“however, do not differ from these 
at the present ‘time.—-Contributions to hygrometry The wet 


as dry bulbs, With three -wet bulbs the water receptacles wer 
placed:at different angles ; but it was found that tno seading 
were not affected by the position of the ‘water receptacte, Others 
were ‘used with different thicknesses of muslin and’ conducting 
threads ; but it was shown that the thermometers ‘with the 
thinnest muslins always gave the lowest readings, ‘Three pairs 
of dry and wet bulbs were used, oné with a closed-water reset. 
voir six inches from the dry bulb, the other two having, open 
reservoirs which were respectively three inches and one inch from 
the dry bulbs, It was found that the dry bulbs of the two ‘latte: 
tead lower than the former in fine dry weather, but when the 
air was damp and during rain they generalty read higher. The 
wet buibs of the latter read a little higher than the former; this 
was nrostly the case in damp weather. In conclusion, the authat 
submitted for adoption certain regulations for the management ol 
the dry and wet bath thermometers, in order to secure compar: 
able | results,—Visibility, by the Hon. Ralph Abercromby, 
¥.M.S. Visibility, or unusual clearness and nearness of distert 
abjec's, is a very trastworthy prognostic: of rain in this and 
many other countries. The usual explanation that much mols: 
ture increases the transparency of the atmosphere is hot borne 
out by observation. In this country great nearness occurs on a 
clear, brisk day, when hard masses of cloud shade the glare oi 
the sky from crossing direct light sent from distant objects, and 
make clearness so great as to give the impression of nearness, 
The kind of rain which immediately follows nearness is in shart 
sharp showers, but unsettled weather often follows later. The 
synoptic conditions of nearness in this country are either straight 
isobars or the edge of anticyclones, neither of which are asso- 
ciated with settled weather.-- Description of a meteorographic 
mode], a letter from the late Commodore M. F. Maury, 
Hon. Mem. M.S., to Capt. H. Toynbee, F.R. AS. 


Physical Society, December 16, 1876.--Prof. G. C. Foster, 
president, in the chair.—The following candidate was elected a 
member of the Society :—Mr. W. Baily, M.A.—Mr. Croakes 
described some of the most recent results he has obtained in his 
experiments on the radiometer, and exhibited many beautify’ 
forms of the apparatus, most of which have been devised with a 
view to decide on the correct theory of the instrument, We shall 
refer to the subject of the paper in an early number.-—~Prof, 
Dewar exhibited a simple electrometer which he has designed, 
founded on the discovery of Teipman that the capillary constan! 
is not really independent of the temperature or condition of the 
surface,but is a function of the electromotive force. If a capil: 
lary tube be immersed in mercury, and dilute sulphuric acid be 

laced in the tube above the mercury, and a current from a 

aniell’s cell be so passed through the liquids that the mercury 
forms the negative pole, the column will be depressed to, ar 
extent dependent on the diameter of the tube, In making ar 
electrometer, Prof. Dewar has increased the sensitiveness by 
connecting two vessels of mercury by means of a horizontal glass 
tube filled with the metal, except that it contains a bubble o 
dilute acid. The tube raust have an internal diameter of twi 
millimetres, and it is essential that it be perfectly clean, uniform 
in diameter, and horizontal. The instruments exhibited wer 
constructed by Messrs. Tisley and Spiller, and Prof. Dewa 
showed that it is possible by means of them to measure an eléc 
tromotive force equal to yy§gath of a Daniell’s cell ; force 
capable of decomposing water must be measured by causing twi 
currents to act sgainst cach other. The index bubble is brough 
to zero by uniting the mercury cups by a wire, The apparatw 
is very convenient, as it requires no preparation and is extremely 
simple in its action. He then showed an instrument arrange 
by Mr. Ticley for producing a current by the dropping of merenr 
from a small orifice into dilute sulphuric acid if the veesel 
containing the mercury and the acid be connected by a wits: 
current is found to traverse it, He then exhibited a mandmete 
suitable for measuring very slight variations ‘of pressure, and +h 
illustrated the.use of it for proving Laplace's law thet the interna 
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sre, multiplied ok Bags diameter’of-2 soap babble is constant 
Consists of a U-tube, one arm of which is about 15. inche 


long, anid’ $8 bent libeizontally and “levelled with great care. 4 
| the shorter arm be connected. with a tebe on which @ bubble ha 
heen blown. and the dismeter.of the bubble be varied; the pos! 
tion, of the extremity of the alcohol column will be’ found *t 
vary in accordance with the above law. — ae 

. Entomological Society, December 6, 1876,—Sir- Sidne 





‘Smith Sautiders, C.M.G., vice-president, in the chair,—Prol 
Baar Director of the Zola ical Museum ofthe Vint ei 


" ] : 
nfl 
ta : ‘ myst 
| \ ‘ « Ly 
1 
+ * woot get 
a 4 us 


1 


' ; seal , a ‘ 4 oc! Pa ‘ : 
a a het," : 
i ' " f ‘ 7 & 
ree Mey 1 ‘ ‘ i ‘ Lt 
5 1 : . 5 ‘a ea 1 
vie . hoa ae Ae ay ‘ 1 vt ' : soy 
‘ “ . 
v 1 , . toute ‘ 4 : fue ‘ 


, \ vw ' s 
Tay Fo tae et ~ t! 
uy wet r w a t J 
ha ro 4? 1 ¥ 
! - ta 
re rin ‘ . 
! Br 4 1 
an: cS 4 if. 
i if ‘ : 
a 1 ay 5 
mm ' 
’ 


Rien, were elected foreign membersi--Mr. M‘Lachlen (on 
ophalf. of Mr, W. Denison Roebuck, of Leeds) exhibited some 
‘ogusts, a swarm of which had passed over Yorkshire during 
ast autumn, He believed that they belonged to the Hachytylus 
dmerascens, an insect which was gapponed to rae ter alee parts 
f'Northern Europe. —Mr, W. C. Boyd exhibited living larvx of 
Urachycentrus subnubitus in their quadrilateral cases, having been 
gared from the eggs. They were ofa much larger size than those 
srevionely exhibited by him at the meeting of November, 1873, 
of Mr, Edwin Birchall) exhibited a specimen of Cirrhedia xe, 
vapeling, var, unicolor, Agrotss iucernea, var, latens, and what 
ippeared to be a small. variety of 


rs ee flipendule with the 
papa case and cocoon. They were 














ef taken by Mr. Birchall in 
the Isle of Man.-~Mr. Meldola referred to a request made by 
Mr, ley, of St. Louis, Missouri, that entomologists should 
supply ‘him with cocoons of the parasite Microgaster glomeratus, 
which were much wanted in America to destroy the numerous 
broods of Pieris rape which had been imported into that country, 
Mr, M‘Lachlan had at a subsequent meeting stated that AZ. glome- 
rates wes parasitic on 7. drassicw, but doubted whether it ever 
attacked 2, rafir; and Mr, Meldola now exhibited the insects 
he had found parasitic on these two species, that an J. rapa 
being Jeromalus tmbutus (ove of the Chalrididz), while on P. 
brassica# he had observed Microgaster plomeratus and a dipterous 
tpecies Zachina augusta. Specimens of all of these were exhi- 
bited.—Mr. Smith remarked that he had received a nest of 
Qsmia muraria, sent to him from Switzerland, in which he had 
found in one of the cells a yellow larva, which ultimately proved 
to be that of a beetle belonging to the Chride (Trichodes alve- 
arius).—Sir Sidney Saunders exhibited a large box of insects of 
all orders, which had been collected in Corfu by Mr. Whitfield. 
—Mr. C, O, Waterhouse remarked on the ‘‘ Catalogus Coleop- 
terorum ” of Gemminger and v. Harold, the concluding portion 
of which was now pablines The total number of generic names 
given is 11,618, of which 7,364 are adopted genera, and 4,254 
@ppear as synonyms. The total number of species recorded is 
77,008, ejean’s first Catalogue, published in 1821, gave 
6,692 species, while that of 1837 (the 3rd edition) gave 22,399 
apecies, of which, however, only a portion were then described. 
"Taking into considera'ion the number of species described during 
the publication of the Munich Catalogue, the number of described 
species at the present date could not be less than 80,000. Thus, 
since 1821, the known species of Coleoptera had increased 
twelvefold.—-Sir Sidney Saunders exhibited several larva of 
Afeoitde in their first stage, received from M. Jules Lichtenstein, 
of Montpellier, including (1) the primary larval form of S¢taris 
colletes found on Colletes succinela, feeding on ivy blossoms ; (2) 
the same larval stage of Afv/aéris melanura obtained from the 
egg, and furnished with triple tarsal appendages like other larva: 
ot Afeloide in their primary form ; (3) the exuvic: of the primary 
form of Avela? cicatricosus (from the egg), and also the s:cond 
stage of the same larva, still bearing legs ; (4) the primary larva 
ot Afelo! proscarahus (?) differing from the foregoing in the struc- 
ture of the antenne, taken on an Andrena ; (5) the corresponding 
larval stage of Afclod autummalis (?), also differing as aforesaid, 
taken on Scola Airta.—-Mr. C, O. Waterhouse read descriptions 
of twenty new species of Coleoptera from various localities, 


: ‘ecologists’ Association, December 1.—Mr. William Car- 
ruthers, F'.RS,, president, in the chair.—-On the comparative 
ages of. the English and Scottish coal-fields, illustrated by the 
geology of the Lothians and Fifeshire, and the structure and age 
=! one in be : age Aaah Dat F.C.S. The author, after 
alla tayiy interest evoked by the geological problems 
which a study of Arihur’s Seat suggesta propose to Hog for- 
‘ward some local sections bearing on the question of its age. A 
‘section, begianin with the Burdiehouse limestone quarries at 
Esst Calder, deals with upwards of 1,700 feet of strata. This 
— had undergone much disturbance; the trap-sheets were 
ppg to All the crevices, consequent on the subsidence, both in 
She main lines of shrinkage and in the parallel ones ; nor does 
: $s age and contemporaneous emission of volcanic matter 
toe im the lower ‘strata, The structure of the Torbane 
7 ics eral basin proves ‘this, Another section was described 
at North ‘Queensferry, through what was originally aupeetes 


{0 Have been a compact mass of. intrusive dolerite. During. 
Mie ivlicr. operations no igneous rock waa touched ; it was 


“Sowirds the’ close of the work that the narrow | ug 
Amie visible, < The: superposition of the beds cut through is 
otic, 2; Shale, i. Freshwater. (Burdiehouse) lime- 
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Below it occurred a bed of ozokerite, 
Whilst 


We have here, as elsewhere, 


PARIS 


Academy of Sciences, December 18, 1876. ~Vice-Admiral 
Paris in the chair. The following papers were read :—Note on 
the integration of totel differential equations, by M. Bertrand.—. 
Theorems concerning couples of segments taken the one on one 


tangent of a curve, and the other on an oblique of another curve, _ 


and making together a constant length, the curves being of any 
order and class, by M. Chasles.—On the secular displacements 


by M. Tisserand. If we consider on the sphere great circles 
representing the orbit of Saturn and his ring, and draw through 


the satellite will form with these two latter circles a triangle of 
constant surface.——Microscopic study of the volcanic racks of 
Nossi-Bé, by M. Velain.—-Method of methodic compression and 
immobilisation, by M, Chassagny. <A solid inextensible enve- 
lope with a caoutchouc bag under it incloses the region to be 
compressed (¢p. 2 limb), and the bag is injected with sir 
or water.—On a particular class of left unicursal curves 
of the fourth order, by M. Appel.—Manometer for mea- 
suring high preasures, by M, Cailletet (already noticed in 
connection with the Journal de Physigue).—Researches on 
mannite with regard to its optical properties, by MM. Miintz 
and Aubin, Mannite, of whatever origin, presents the same 
optical properties.—On the keel of least resistance, by M. 
Beéléguic.—Various notes on Phylloxera.—Calculation of three 
observations of the new star of Cygnus, by M. Schmidt. 
——Preliminary note on paolo of stellar spectra, by Dr. 
Huggins. He submitted a copy of the photographed spectrum 
of Vega (a J.yra), in which are seven broad lines, two of 
them coinciding with the two lines of hydrogen in the solar 
spectrum.—Observations on the explanation of the phen-- 
menon of the black drop at the moment of exterior contact 
of Venus and the sun, by M. van de Sande Backhuyzen, 
—Second note on the theory of the radiometer, by Mr, 
Crookes.—On an arrangement for reproducing Foucault's ex- 
periment (stoppage of a turning disc under the action of an 
electro-magnet), with the aid of the syren, by M. Bourbouze. 
The copper disc is fixed on the axis of the syren, and when the 
magnet is made the sound suddenly stops.——Practical method of 
testing an element of a battery, by M. Leclanché. He states 
some interesting effects of variation of temperature on a Danizll 
element.—Note on the presence of sugar in the leaves of beets, 
by M. Corenwinder.—Note on a rapid means of determination 
of lime in presence of magnesia, and on the application of mag- 
nesia to the defecation of saccharine juices, by MM. Bernard 
and Elirmann.—On the fall of coldjair which produced the 
disastrous frost in the middle of April, 1876, by M. Barral. This 

he considers strongly in favour of M. Faye’s theory.— Absorp- 

tion, by a meadow, of the fertilising principles contained in a 

liquid charged with manure and employed in watering, by M, 

Leplay.—-On the quantity of rain that fell and was collected 

during the heaviest showers, from 1360 to 1876, by M. Berigny. 

The average of water which fell in ten to forty-five minutes, in 

the heaviest showers, was O’§i mm. per minute, which would 

give 1°53cc, for thirty minutes (an exceptional case occurred on. 
August 2, 1866, when a shower furnished, in ten minutes, 

11°62 mm. of water, equivalent to 1°16mm. per minute).—-Re- 

lations between the optical elements of Arthropoda and those of 

certain worms, by M., Chatin.~-On the beds of fossil bones of 

Pargny Filain and of Dezanne,—M. Decharme described an ex- 

eriment with coloured rings. Directing a current of vapour of 

romine, iodine, or sulphydrate of ammonia against a metallic 
plate, he obtains, by chemical process, coloured rings similar to 
the thermal rings he got with a jet of fame. 


. BERLIN ; 


‘the atomic volumes of iso: 


of the plane of the orbit of the eighth satellite of Saturn (Japhet), . 


German Chemical Society, November 13, 1876.—A. W. ” 
Hofmann, président, in the chair.—O. Pettersson has determined =~. 
mixtures of selenates and sul. | 
phates, notably of the alumns, containing both acids, —A, Horst. a 


stone. The freshwater limestone was found.only in the plug of |. 
the ‘tunnel, standing almost vertically, and having a white 
crystalline character. 
three inches thick. The shale near the plug lost its fissile Jami- 
nated character, assuming a somewhat columnar form. - 
the dolerite on the hill is visibly crystalline, at the plug it pres — - 
sents a'compact aphanitic mass. 
the association of ozokerite and bitamen with limestone. 


their intersection two preat circles suitably chosen, the orbit of . 
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tio diminishes thig tension. —-V. Meyer described 2 


_,. fitple apparatus to show the'‘increase in weight by the combus ” 


lion of a candle.-Friedrich Miler described simple apparatus 
for the lecture-room to determine the density of gases and the 
quantity of water formed by the combustion of hydrogen. The 
same chemist hag determined the temperatures to which solutions 


(Of different ‘salts are raised by a current of steam, —C. Hensgen 


has treated the sulphates of potassium, sodium, and lithium with 
hydrochloric acid gas at high temperatures, transforming them 

iphate of copper absorbs under similar circum- 
‘stances @HiCl ; heated in a current of air, this (molecular ?) com- 


' pound yields chlorine and water, and reproduces sulphate of 


copper. These experiments are ‘interesting with regard to 
n’s process.— H. lobst has found in coto-bark a new hase, 
called by him para-cotoia.—C. Bittinger has treated racemic 
acid, C,H,0, with hydrocyanic and hydrochloric acids, trans- 
lactic acid as well as into a new acid of the 
formula C;11,,Q,, or C;H,0,.—C. Vogel showed absorption- 
bands produced by magnesia and slumina in solutions of pure 
purine; by their meang traces of these substances can be 
recognised in the poe of large quantities of organic sub- 
‘stances, as in milk, urine, tartaric acid, &c.—C. A. Martins 
ees on the Chemical Exhibition at Philadelphia. 
| Novetnber 27, 1876.—A. W. Hofmann, president, in the 
chair,—E. Bagmann described phenylsulphate of potassium, 
obtained by the reaction 
C,H,;OK + K,S,0, = C,H,SO,K + K,SO,, 
lotassic Potassic Potaasic Potassit 
phenate. pyrosulphate. phenylsulphate. sulphate. 


‘a well-defined crystalline salt easily decomposed into phenol and 


sulphuric acid. Conjointly with IE. llerter Mr. Baumann proved 
the transformation of phenoles into phenolsulphates by the diges- 


_. tion in warm-blooded animals.—-A. Atterburg described chlorides 


. obtained from a and 8 dinitronaphthalenes, and expounded the 


probable reasons of their isomerism.—W. Thorner reporied 
on some derivatives of phenyl-toluyl-ketonc.—T. Hunats de- 
scribed citrate of methyl Cf (OH)(CO,CII,),, acetyl-citrate 
of methyl C,H (OC, T,0)(CO,CH )y the product of the 
aetion of PC), on the former, viz, C,lI,Cl(CO,CH,),, mono- 


Chioro-tricarballylate of methyl; and experiments trying in vain 


to produce ethyl-citrate of ethyl. — 11. Willgerodt stated that a -- 
dinitrochlorobenzol P dahcor with acetamide (and alcoho)) ortho- 
para-nitraniline {and acetic ether), With urea it yields another 
dinitraniline.—L., F. Nilson described double nitrites of plati- 
num with K, Na, Li, Rb, Ag, Ca, Sr, Ba, T’b, M of) Mn, Co, Ni, 
"e, Zn, Hg, Be, Al, Cr, In, Y, Er, Ce, La, and Di.—C. Lieber- 
mann proved frangulic acid to be identical with emodine 
Cy nif,O, + 14H,O, The same chemist showed glass tubes 
profoundly attacked and rendered non-transparent by water 7 


 MATORE. 
a of dissociatian, proving 
: noiation, Bee 


Oy trenton 
cnt p 


; , roy ‘ ' uy 
1 en a ty ome ’ y 1 ; : 9 
4 i F : ta, ! te 
eae : , a y 4 I 1 4 
my ge (t32 g oa? 
: ; az ¥ ° 5 1 ot 
' va . ‘ 4 “y ', 
ae t ‘ 1 
a ae the “ ” : ee Ne alee 


isomers treated with neagent by Pleld ‘the same pyruvic 


: 5 4 ec TOgeg ey oa! 
‘ad, -—A. Laubenkeimer reported an orthoy iuitepchloro enzal: 


ane of the NO, groups baving been replaced by NH, it yielded, 
ent with nitriteof ethyl, paranitrochle Ate , ee. pie 
ublished detailed resegrches on various tromobencoleal 
is, —-G. _Kriimer to purify methylic alcohol trenstormi 
rmiate, The impurity found in the pure aledhol .0 


prich 
phonic 
at into 


‘commerce is dimethyl-acetal Conjointly with Grotzky he. ha: 


found ip alia methylic alcohol: aceton,. dimethyl ‘acetal, 
allylic alcohol, methyl-ethyl-ketone, higher ketones and oik 
which with chloride of zinc yielded cymol and xylol,— 
iI, Bulk published simple contrivances ta replace the ordinaty 
suction-pump. and separating funnel.—C, Liebermann and QO. 
Burg have made researches on braziline, to which they give, ths 
formala C,)H,,0,+ 21,0 ; the formula of haematoxyline. being 
C1404. Brasiline, when oxidised, yields the colouring apattel 
brasileine, C,gH),O5.—-A, Frank gave a warning against the wa 
of glass for sealed tubes, that yield more than i per cont, a 
soluble matter to water. He aiso mentioned that wine bottles 
are now in use that yield alkali to the wine, thereby spoiling 
their taste, Se 
VIENNA 


I, R. Geological Institution, November 26, 1876,—The 
Director, M. F. v. Hauer, referred briefly to M. F. Fotterle, 
vice-director of the institution, who died last summer ; he then 
welcomed M. R. Drasche, who has recently returned from his 
travels in the Philippine Islands, Japan, and North America. 
The following papers were read :—Dr. Stache on ‘the old erp: 
tive rocks from the region of the Ortler Mountains ; these bear a 
strong reserablance to modern andesites, and he showed their dis: 
tribution on a large-scale map, The name of Ortlerite was proposed 
for one sort of these rocks, with a dioritic dark-coloured cement, a 
more basic nature, and of an older geological period ; for the newe: 
one, with a light-coloured trachytic and more acidic cement, the 
naine of Guldenite was adopted. Many specimens which he pre- 
sented contain various enclosures of other crystalline rocks. —-Dr. 
ki, Majsisovics presented the detailed geological map of South. 
Eastern Tyrol and the province of Belluno, ‘The mapping was 
performed in the years 1874-1876, under the direction of the re- 
porter, assisted by Dr. Hornes and Dr. Dilter, since appointed 
professors at the Galvenity of Graz.— Dr. Tieze, on the country 
of Krasnowodsk, on the eastern coast of the Caspian Sea, which 
he had visited on his return from Persia, He stated that the 
supposition of a reappearance of the Persian-Armenic salt-beds 
in these parts, was erroneous, The large gypsum beds in Kuba- 
dagh belong to the mesozoic formations, and might be contem- 
poe with the Jurassic gypsum-beds of Daghestan, ‘The 

ills of Krasnowodsk may be regarded as a continuation of the 
Caucasian Mountains, and form the northern part of an anti- 
clinal, whose southern part is partly formed by the Turconinic 
Balkan. —Dr. Koch, on the occurrence of ice-crystals in loose 


200".-A. Michael and Th. Norton, by treating resorcine witl.¢yyzravel which he had observed at the Arlberg.—Dr. Drasche 


terchloride of icdine, have obtained teriodo-resorcine. 
December 11, 1876,—-A, W. Hofmann, president, in the 


¢hair.—E, Berglund, who obtained imido-sulphonate of am- 


” 


7 


‘The swine chemist, by oxidising normal oxycapronic acid 
C,H j,O,,) obtained. normal. valerianic acid.—E, Fischer has 
trenstormed, diphenylamine into diphenyknitrosaming, and the 

__ latter jnto (Coht, jab aiphenyi bray ae big 

* Hydrazabenzal, but not transformable into bepzidine.—-(, Bate 

. “Bnger coptintigd Garengy abaarvations that sitraconig anid and its 


: sulphonic’ acid, ? 
‘thermonieters, and circular measures of rock ecrystal.—-W. 


~; phosphate of lime, ‘Cal ,(PO,) rith te 
| swater than is necessary for its solution, is decomposed into in- 
', gotuble dicalcium phosphate, CaH PO, + (11,0), and free phos- 
 phoricacid. .The same.chemist recommends the following easy 
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1 GagNygFegky + Nay = (CyK) + (CyNa), 4: Fes. 


meriam, NHA(SO,ONH,}, by baba chlorosulphuric acid, 
'CISO,-OH, 


with “ammonia, has found that by boiling the 
femme with baryta, it yields the barium salt of amido- 
Ni,SO0,0H.—S. Stein described Hevers, 


“Thirner described an apparatus for distilling in vacuo, permitting 
the change of the receiver without taking the apparatus to 
) fi. Laridok published interesting details of a projecting 


apices. os 


’ ‘appatatus ased by him for lecture-porposes.--F. v. Lepel com- 
’ squnicated his observations on spectroscopic reactions of mag- 
‘westum salts.E. Glatzel described titanic sulphates derived from | 
‘TO, and Ti,O,.---E. Exienmeyer has observed that an ‘acid 


t1,0, when treated with less 


bod for preparing cyanides, viz., to fuse ferrocyanide of potas- 
with sodinnt— | : 













aiurentioned a similar occurrence that he had noticed during’ his 


Vigels in high mountainous regions of the tropical zone. 
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FERMENTATION 


 Bludes sur la Bidre, Par M, L. Pasteur. (Paris : 
ss 7 Gauthier-Villars), 


WN a recent notice of an article on Brewing contributed 
I by Mr. Pooley to Stanford’s “British Manufacturing In- 
dustries,” some statistics were quoted showing the gigantic 
development which the production of beer has acquired in 
the United Kingdom, The amount of beer manufactured in 
the British Islands, vast though it be, forms yet but a small 
‘portion of that made throughout the world. Probably no 
industry——saving agriculture—employs so large an amount 
of capital as that of brewing and the various industries 
supported by it. Important though this old and at pre- 
sent vastly extended industry be, it is yet one which, until 
ve recently, scientific methods of investigation had done 
but little to add toour knowledge of the complex phenomena 
underlying the apparently simple art, and therefore even 
less in preventing the serious losses constantly occurring 
even with the most careful manufacturer. 

The valuable contribution to our knowledge of the 
biological aspect of fermentation, which M. Pasteur has 
jtist given to the world, is a worthy sequel to the classica] 
researches described by the illustrious chemist in the 
papers read before the French Academy during the last 
‘fifteen years, and summarised by him in a popular form 
in his “ Etudes sur le Vin,” and “ Etudes sur le Vinaigre.” 
These important works, containing the results of long 
‘years of laborious and brilliant research, have done much 
to remove the charge brought against science, and have 
indeed become to the brewer and wine-grower as the 
‘brightening sky to the mariner groping his way in fog 
and uncertainty to his haven. The grateful recognition 
of twenty years fruitful labour is duc alike from practical 
and scientific men to the illustrious investigator of the 
Biology of Fermentation, and he certainly will not deem 
it the less hearty and sincerc if occasional exception here 
or elsewhere be taken to some of his propositions. 

| ‘Before considering Fermentation and the recent views 
promulgated by Pasteur and others regarding the inter- 
esting and complex phenomena grouped under this term, 


it will be useful to discuss the changes produced in the 


‘malting and mashing processes of the brewer as neces- 
_Sary ‘precursors ‘to the greater change produced in Fer- 
mentation properly so-called. Let us, then, examine the 
change brought about by the action of water and heat on 
the. grain of any of our common cereals—barley, for 
‘example ; if this be ground and digested for a few hours 
at a temperature of 60° C. with five or six times its weight of 
"Water, it will be found that the whole, or nearly the whole 
~this depending upon the comparative activity of the 
albuminous matters present—of the insoluble starch will 
be changed into products soluble in water. By the agency 
i of the albuminous ferments or alterative agents water will 
be assimilated and dextrine and Glucose and products of 
_Manstormation intermediate between these will be ob- 
ee | | 
“gin fetetion ig general, and applies not only to the 
= ‘of our comahon cereals, but also to. other stored-up 
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agency of heat and moisture suffice to bring about this 
remarkable change, it yet requires too much time, and the. 
products formed are not well adapted to the brewer's 
wants, Various albumenoid bodies, such as the ptyalin. 
in the saliva, and those in the secretions from the. pan- . 
creas and intestinal canal in the animal economy in- | 
tensify the action of the soluble albumenoids in ordinary 
bread-stuffs, and hence produce a greater hydration, and. 
therefore solution, in a given time. Now the object of 
malting is to convert some of the inert albumenoids into 
these more active agents of change, and thus the maltster 
avails himself of a property existing throughout all vege- 
table tissues, whereby previously stored-up insoluble 
amylaceous matter is converted, through the joint agency 
of moisture, heat, and albumenoid ferments, into soluble 
sugars, and used along with soluble albumenoid matters 
for the production of new tissues. 

To produce an increase in the albumenoid ferments in_ 
barley~the grain chiefly employed in England—the, 
maltster first steeps the grain in water fora period varying 
from fifty to seventy hours according as the skin is thin 
or thick, that is, more or less pervious to water. So soon 
as the desired amount of water has been absorbed, it is 
removed from the cistern and spread out on the floor of 
the malt-house, the temperature best suited for the pro- 
duction of sound malt being about 15° C. The germina- 
tion of the grain commences and is allowed to proceed, 
with occasional turnings, until the plumule of the young 
growing plant has advanced far enough up the back of 
the grain to satisfy the objects which the brewer may 
have in view. Thus, if a full and somewhat dextrinous 
ale be required, the plumule is barely allowed to grow to 
the bend, or érzdve, of the grain, whereas, ifa dry alcoholic 
ale be required, the growth is allowed to proceed further. — 
According to the growth of the plumule, so does the pro- 
duction of active ferment vary. This point being obtained, _ 
the malt is placed on the floor of a kiln, whereby further 
growth is stopped. Without dwelling with too much de 
tail on this malting, or germinating, process, it will be 
useful to consider here some of the changes produced. In 
the first place, by the absorption of water the grain swells 
and the albumenoid ferments previously existing in the 
grain are made soluble, and these, by the aid of moisture 
and heat, begin to act on the starch. Meanwhile, a por- 
tion of the insoluble albuminous bodies are rendered 
soluble, and aid in this conversion of starch, and at the 
same time, in conjunction with the transformation pro- 
ducts of starch, serve to build up the cell structures of the: 
growing plumule and rootlets, Throughout the germinat- 
ing process carbonic acid and heat are evolved precisely as 
in the subsequent process of the conversion of sugar into 
alcohol. The analogy does not, however, rest here, 
because alcohol is also produced in small quantities, If 
the growing grain be shut in an air-tight vessel, it will be 
found that as the growth of the young plant. is stopped, 
the amount of alcoho! becomes largely increased, attended - 
at the same time by the production of a large quantity of 
gas, the chief constituent being carbonic acid. This pro- — 
duction of alcohol by vegetable cells has already been | 


‘noticed in the case of fruits by Lechartier and also by | 
‘Pasteur,. The enormous volume of carbonic acid gas‘. 
‘produced without the intervention of /ree oxygen isa fact | 
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of great interest to which we. raust ‘again refer when cons, 
| sidéring the action of yeast ujioy sugar. 

In this: germinating pracéss we have an example of the 
way in which insaluble matter stored up, whether in the 
seed or in the tissues of 4 plant, becomes digested and 
used for the production of fresh tissues. This property 

_ ig not limited to vegetable organisins ; in animals, also, we 
find stored-up matter, fatty or amylaceous, acted upon by 
albiimiengid ferinents, and being thus rendered soluble, 
become available for the building up of fresh structures, 
of for the production of heat by their oxidation in the 
‘ system. It. would lead us too far to discuss here the 
“manner and the agents by which albuminous food, such 
as flesh meat, cheese, &c., are made soluble in the human 
.e0onemy. Suffice it here to state that the means by which 
“ gature produces the desired end of solution in animal and 
vegetable alike, are moisture, heat, and albumenoid fer- 
ments, 

The following analyses by Oudemans show the changes 
produced in the malting process and in the subsequent 
erying on sf aula — 

cd _ Barley. | Malt. 
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made, it may be taken, however, as being about twice the 
weight of the malt, and the temperature of the mixture of 
malt and water varies from 63° C.'to 67° C. Inthe course 
of balfan-hour the insoluble starch is converted into 
soluble sugars and dextrine, The infusion thus obtained 
is, however, too dextrinous in character for the production 
of dry alcoholic ales, but as the process continues, mor¢ 
and more water is assimilated, and finally an infasion is 
obtained rich in alcohol-yielding sugars. 

Many theoretical explanations have been etpeu ad 
will doubtless yet be given, as to the attion and the 
products formed. We are indebted to the. admirable 
and suggestive researches of O'Sullivan for the first clear 
exposition of what takes place,or rather of one of the 
changes which occur. He formulates the reaction thus :-—~ 

Cigars + H,O = CoH 905 + CiglgOup 

and he states that this is the final action of soluble fer. 
ments on starch. This equation, however, expresses only 
what takes place when a small quantity’of malt acts on: 
starch paste at a temperature of only 40° C.'to 45° C.: 

We must rather assume the probability of several changes, 
of which that formulated by O’Sullivan is one. Thus if 
the amount of starch be large in comparison to the active 
albumenoid ferments, and if the water and time of in- 
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lssamemm a nen ~1 |---| | fusion be lessened, we obtain a solution having a reducing: 
er : : f glucose. 
Torrefaction products {| O70 | ovo 78 | I4'0 power on Febling’s liquid equal to 33 percent. of g . 

| Dextrine - = - 56 | 80 66 | 10°2 Qn the other hand, if the conditions be reversed, that ig 
ss ae ne nee | 6770 1 BBE | 8G | 476 | if we increase the time, the amount of ferment, and the 
poe ae one. on a pi! a water, we obtain an infusion having a reducing power} 
Albuminons Substances p21 | 13 | 104 | 10°5 equal to 66 per cent. of glucose. ' 
Fatty <<. ae | 26 2°2 24 | 2°6 Here, however, the action ceases, and the so- veo eey 
Ath, Ge | 31 32 | 27 2°7 diastase of malt is unable to carry on the hydration) 
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beyond the paint last-mentioned, where we obtain a solu- 
tion which reduces Fehling’s liquid to the extent of two- 
thirds of the reduction obtained when the starch is fully 

hydrated by weak mineral acids. 
Formulating the reactions according to the F ehling ' ' 
reducing products obtained we should have— f 
CypHog0,, + 2H,0 : 

Cre Horo 


Total ... 0... | x20'0 100‘0 | 1x00°0 | 100°0 
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These analyses, though made some years since, and 
differing in some points from our existing knowledge, are 
yet sufficient for our present purpose. We see that the 
air-dried malt, when compared with the basley from which 
it was made, is peorer in starch, and richer in woody 
fibre. 

_ Again, as regards the changes in the albuminous bodies, 
stil] quoting Qudemans, we fnd— 





taf * p07 16 5 me 
this product having a 33°33 per cent. reducing action:: 
On the other hand, where we continue the action of 
diastase for a longer period and with more water, we! 
have-— 
| CiatlypQy, + 20,0 ' 
encore + 21,0 eg 
Cagth py 5 ’ : 
this product having a 66°66 per cent. reducing power, 
} and being apparently the final action of diastase on/ 
starch, When the hydration of the starch is effected me 
dilute acid we obtain— 


} Cg O19 + 2tT¥O 


Gisieas: sake te sesh! be eke oe 
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CA Ou e + 80,0 


Crofts Oy + 2HyO 5 
that ig, dextrose having the full reducing action. 
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; We motice that there has been 2 loss of some of the albi- | 

'qabvows matters in the erminating process, but at the’ ‘ 

’ .gandié fiche an increase tn the soluble = active agents -  10’Sullivan’s dextrine-maltose reaction might simitarty 
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‘action. If this be a correct. expression it follows that 
“there are two other possible, cases where one and three 
-molectiles of water are assimilated. Cane-sugar and 
lactose ate isomeric with O’Sullivan’s maltose, and are 
dl dextro-rotatory, These three ‘sugars of the formula 
“CyH,O,, are all further hydrated by the action of 
diastase; yeast water, and dilute acids, — 

Though ignorant of the molecular weights of starch we 
‘may yet safely assurne in the expression (C;H,,0,), that 
: the value of 2 must be large, and that a molecule of such 
: complexity will yield in addition to dextrine several 

sugars isomeric ‘with sucrose and with dextrose, and it 
/raay, be others of greater hydration. In the brewer’s 
‘mash tun the hydration products vary according to the 
. malt employed and the extent to which the malting pro- 
‘cess is pushed before the kiln drying action, the more of 
the active ferment formed the greater the hydration in a 
given time, The amount of water is an important factor 
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albumenoid alterative ferments in the brewer's mash-tun, 
we have now to consider the breaking up of the atill 
complex saccharine products of the reaction inte bodies _ 
of simpler structure, such as alcohol and carbonic acid, 
which result from the fermentation process properly so - 
called. Though it is with alcoholic fermentation, with its | 
characteristic boiling or disengagement of carbonic acid’ 
gas, that we have chiefly to do, at the same time other.’ 
products of the decomposition of saccharine bodies, such.” 
as acetic, lactic, and butyric acids, must necessarily be 
considered before ws can obtain a correct insight into the | 
phenomena which present themselves in the manufacture 
of beer. } 

Let us then follow the products formed by the hydra- 
tion of starch already studied. 

The wort, as the brewer terms the liquid containing 
the infusion products of the mash tun, is drawn off from 
the insoluble matters of the malt, and is then boiled in 


‘in the hydration process ; the greater this is within certain 
limits the greater the hydration ; and lastly, the products 
vary with the amount of time given to the mashing or 
‘hydration fermentation. 

Thus we may briefly sum up the changes produced by 
the statement that the infusion products of starch will be 
more dextrinous, 7.¢., least altered according as we lessen 
the time, the amount of water, and the growth of the 
plumules in the malting process ; and on the other hand 


another vessel along with hops ; the amount of this valu- 
able agent of preservation employed depending upon the 
strength of the wort, the nature of the product desired, 
and the length of time it has to be kept before being 
consumed. | 

By mere boiling, some of the albuminous bodies are 
rendercd insoluble, a further portion is precipitated by 
the tannin of the hops, and the resulting liquid, being 
thus deprived of some of the albuminous food materials, 


the infusion products will be richer in Glucose (dextrose), 

and therefore attenuate lower in the subsequent fermenta- 
tion process, according as we increase the amount of 

water, the time of infusion, and the growth of the plumule. 
|The variations in these directions introduced in the 
mashing process in English breweries are within a narrow 
"range, and the products formed have a reducing action on 


is found to be less liable to subsequent destructive 
changes. The hops at the same time yield a pleasant 
bitter principle, and essential oils which play no slight 
part in the preservation of the manufactured beer. Now, 
unlike the juice of the grape, the infusion of malt is so 
rich in albuminous matters, that every expedient is 
adopted to diminish these aids to destruction ; hence the 


Fehling’s liquid, varying from 50 per cent. to 55 per cent. 
_ of the total hydration possible by the aid of mineral 
_ atids, 

The use of unmalted grain is prohibited in England, 
awhereas cane-sugar and Glucose (made by the action of 
‘ dilute acid on grain) are allowed. The variations in the 

direction of dextrine-increase were until recently very 
limited, but on the other hand those in the direction of 
alcohol-yielding sugars are without limit. 

Messrs. O’Sullivan and Valentin, in a communication 
to the Society of Arts (March 17, 1876), have recently 
shown how the action of dilute sulphuric acid may be so 
regulated as to obtain O’Sullivan’s dextrine-maltose reac- 
‘tion already described. 

_ The hydration by the agency of very dilute sulphuric 
‘acid ts carried on until the liquid has a rotatory power of 
,t- 171°, indicating two parts of maltose (rotatory power 
+'150°) and one part of dextrine (rotatory power accord- 


process of boiling, the use of tannin, and the employment 
in the infusion process of hard water containing salts of 

lime, To its water Burton chiefly owes its reputation for 
good ale. The boiled wort, when cooled, is placed in 
fermenting vessels, and yeast is added. This addition of 
yeast is almost universal ; at the same time it must be 
noted that in the production of Faro and Lamdick the 
Belgian brewer adds no ferment ; a similar practice was 
at one time rather common in England, and is even now 
occasionally to be found in Wiltshire. In thus adding no 
ferment, the brewer follows the invariable practice of the 
wine-maker, who leaves the must or pressed juice to 
spontaneous fermentation ; the wine-grower may reason- 
ably reckon upon a definite decomposition of his must, 
but the brewer who follows this method can foretell but 
little of the result. We shall presently see why the wine- 

grower’s must and the brewer's wort comport themselves 

so differently under apparently the same conditions, The 

spontaneous fermentation of malt wort, even now so little 


_ ing to O'Sullivan + 213°), te., 
ara 2X 150 + 253 practised, is doomed to be altogether discontinued within 
ea oe but.a few years. | 

The English brewer, having cooled his wort to a tem- 
perature varying from 14° C. to 18° C., and having added 


yeast, the fermentation commences, the heat, unless | 


maf 371°, 


“So soon as the polariscope indicates O’Sullivan’s reaction 
‘to be complete, the farther hydration is stopped by the 
_sddition of chalk, Should. the mixture of dextrine and ; 
‘maltose thus made prove to yield a’ stable and good- | checked, rapidly rises, and the yeast greatly increases in 
keeping beer, they will have contributed greatly to coun- | quantity, the larger portion of which rises to the surface. . 
“Keract, the evil tendency of recent legislation by which | of the liquid, . Hence: this is termed Zo or surface fers 7 
Ubeer sapre and wnore alcoholic has been manufactured. |. mentation, in order ‘to distinguish it from the | Biivatlan 

‘ ‘ Paving briefly ‘examined the hydration of starch by ; provess, in which the yeast sinks to the bottam. of the : 
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| liquid: | The temperature of the German dbotiom fermenta- 
. ‘tion varies from 55 C. to 7° C., a temperature that can 


4 


only be maintained by the employment of large quantities 


t 


‘oficen | 


. "The dottom and top yeasts are probably distinct species, 
M. Pasteur, however, seems to be in error in stating 


(p. 190) that the bottom yeast may be distinguished by 
being less spherical than top yeast. It is true that in 
London and Edinburgh yeast the cells will be found 
. usually round; hard water, however, such as that at 
Burton, or artificially made so, yields yeast in which the 
’ ells are distinctly ovoid in appearance, resembling very 
closely Bavarian bottom yeast. M. Pasteur further states 
(pp. '188 and 192) that the bottom yeast yields a beer of 
' finer flavour, and hence argues the replacement of ales 
- produced by top fermentation by those made on the 
- Bavarian system. Here surely he must be thinking 
‘rather of the inferiur products of the surface fermentation 
in France and Germany than of those of England and 
Scotland. His assertions (pp. 12-17) that by bottom fer- 
mentation store beers can be produced, whereas those 
produced by top fermentation must be consumed at once 
and cannot be transported are certainly strange to an 
Englishman. 
So far from these unfavourable comparisons being true 
ia all cases, the exact opposite is generally the case. 
"Bavarian and other bottom fermentation beers are in fact 
those ‘which can neither be preserved nor transported 
without the liberal employment of ice; even that sent 
from Vienna to London must be kept cold artificially 
in order to avoid rapid destruction. As regards flavour, 
there are many who think a glass of Burton pale ale or of 
good old college rent ale to be superior to any Bavarian 
beer. The chief cause of the decline in the production 
of top fermentation beers on the Continent has been the 
want of attention in the fermentation process, whereas 
the English brewer, especially the brewer of high-class 
ales, has been unremitting in his attention to the tempe. 
rature in fermentation and to the perfect cleansing of the 
ale. Now where such attention is given it is not difficult 
to-obtain ales which will keep a few years. While object- 
ing to our English produce being so hastily depreciated 
‘by M. Pasteur, our brewers will be the first to avail them- 
selves of his biological researches in order to render their 
“produce more stable and better flavoured, without having 
“recourse ta the general adoption of the vastly more costly 
_$ystéern of bottom fermentation. | 
. Let us now leave this question of the respective value 
and future development of the two systems of fermenta- 
tion, and assume that by either the one process or the 
other we have obtained our glass of beer. The question 
now naturally presents itself to us, as to others before us, 
‘to what is fermentation due? Pasteur’s answer to this 1 
“propose to discuss next week. — 
2 ar, | CHARLES GRAHAM 
“a OUR BOOK SHELF 
Manual of the Vertebrates of the Northern United States. 


and Co,, 1876.) 


THIS useful -work contains a short diagnostic account of 


United States, and has beet written, as the ‘author tells 
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_| ByDavid 5. Jordan, M.D. (Chicago; Jansen, McClurg, | - 7 
7 - | theoretical investigations of Reye, Mobs and Guldberg, MA ine 


have 'especially attracted my attention, : We have to ~eudy the: 


Fam. 13, 1877 


us, to give collectora and students who are not specialists 
a.teady means of identifying the families, genera, and 
species described. The mammals as well as the birds of 
North America have been so ably and elaborately treated 
of by Prof. Baird, Dr. Coues, and others, that those who 
are studying these branches of zoology will not find this 
smaller volume of special service, nevertheless we are not, 
acquainted with any work having a range of treatment 
which includes the reptilia, amphibia, and fishes with the 
two other classes. The sub-kingdom, as well as. each 
class and order, are concisely defined, and the. most 
modern arrangement is adopted, based upon the best 
authorities, the relative importance of the characterising, 
features being clearly brought forward. The system of 
employing artificial keys so useful in botanical determina~ 
tions, and so successfully employed by Dr. Coues in orni- 
thology, is employed throughout the book, and will, no 
doubt, be found to work well. A glossary of the principal 
technical terms used in the body of the book is also 
appended. Asan example of the manner in which the 
different species are described, we will take that of one ot 
the species of Fly-catchers : “ Epidonax acadicus (Gm.), 
Baird, SMALL GREEN-CRESTED FLY-GATCHER,—~Clear 
olive-green ; wing bands buffy; whitish becoming yel- 
lowish below ; yellowish ring about eyes ; bill pale below; 
primaries nearly an inch longer than secondarics ; second, 
third, and fourth primaries nearly equal, and much longer 
than first and fifth ; first much longer than sixth; L. 6; 
W. 3; T. 22; Ts. 4; Tcl. 4; E.U.S. frequent.” To 
naturalists on this side the Atlantic the work will be 
found a valuable one of reference on account of its inclu- 
siveness, and a glance through it makes us feel how useful 
a similar one on the British vertebrate fauna would prove 
to students and collectors, 





The Emigrant and Sportsman in Canada. By John J. 
Rowan, (London: Stanford, 1876.) 

ital book in many respects. Mr. Rowan 
“yald Canadian settler and knows the 
Wwarious aspects. He tells the Dera 
uitability of Canada as a field for 
emigration, and th intending ses See could not geta 
better guide as to the resources of the country, and the 
kind of settlers for which it is adapted. Mr. Rowan 1s @ 
keen sportsman and_ has a fair knowledge of zoology. 
His descriptions of hufting life in Canada are thoroughly 
interesting and abound with fresh information on the 
many animals which af€ still to be found there. Mr, 
Rowan is a good observef, and some of the information 
which he gives regarding yhe animals with whose habits 
he is familiar may be ngW even to naturalists, He 
descrikes, at considerable leagth, especially, the habits of 
the beaver as observed by Aimsell, and adduces some 
facts to show that previoug Popular statements Netorg 
regard to this animal mustgf#e tO Some extent mocined. 
The volume will be fougagm interest not only to the 
emigrant, the sportsma : RL the naturalist, but to all 
who love good hunting 


a fd trapping stories well told. Its 
principal defect is the ant of an index. a 
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LETTER: .TO THE EDITOR. | 
itor t hold 1» *mself responsible for ya inions exprested: 
lied ripen rede Veither can he un hake to rétnre rh, 
ov to correspond with the Wkruers of, rejected meaeuscrypls. 
No notice ts taken of anonymols$, communications.) 7 


On a Mode of Investigating Starme 


I SCARCELY know anything more interesting : i 
with the investigation of cyclones and of our stort 


















practical onds of Mr. Clement Ley. | .Mr, Ley’s papers 
rnal.of the Scottish Meteorological Society, iv. be 14 
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ie Seas, an om 6 1 F x 
foim'of the craters, as I might call, them, of the barometric 
depressions, and their steepness in differ nt. directions. : 

: Whe following note has some connection with this inquiry, and 
¥ beg you, if you think it suitable, to give ita place in your 
_ tsteemed journal :-— ea, aaaraies 

; «In 1894 1 proposed to lay, as well as it can be done, a plane 
or planes, having such a slope as would represent the barometric 
‘height at some two distant places, and to indicate (in geodetic 
» terms) the fall and strike, or the inclination on the hodzon and the 
‘ azlinuith of ‘the projection of the perpendicular on such a plane, 
and £ still recommend it. In the Netherlands, where my area is 
irmall (see Jour, Seot. Met. Soc., iv. 25) it ia always easy to find 
‘ such a plane, and of course its perpendicular. Now 1 have in- 
4" ‘ e ‘ : 

* quired whether the projection that perpendicular moved round 
the horizon uf Dore in a direct way (with the sun) in the same 





> manner.as M, Dove -has found that the direction of the wind 
does, and which I demonstrated in /'ogg. dni, Ixvili. 417, 553, 
‘ to be the case thirteen times per annum in our latitude. 

"On examination I find that in 1874 and 1875 the projection 
‘has gone round the horizon in a direct way ten times more than 
- the opposité way ; further, that it oflen goes back when the direc- 
“lon of the projection lies to the south-east, but that when it has 
 -yeered tobe to the north-west it veers forward surely and quickly 
‘enough in a direet way to the east, which is in accordance with 
the jact that when we have a depression over Ireland or Scot- 
‘Jand it then moves in the direction of Norway and Finland. J 
_ don’t think it superfluous to call the attention of others to this 
“research, and I propose to calculate the results for other years 
in, this respect, which is easily done by means of the Nether- 
“Jands’ Annuarres, and thus find thrice a day the direction and 
‘gize of the steepest gradient. 

» Utrecht, December 23, 1876 Buys Bat.or 


Mind and Matter 


THE problem, ‘‘ How consciousness stands related to the 
material organism,’’ has been attempted to be solved by Mr. 
Duncan, under the head of ‘* Mind and Matter” (Nature, 
vol, xv., p. 78). Now that a more exact scientific examination 
has recoticiled so many differences on this question, a return to 

“the old @ prior? method of mere logic is still perfectly legitimate, 
provided, the logic is sound, 
" Admitting that consciousness is re/ated to matter, and without 
eotitending, for the present, that it may not be a safe of matter 
. (ander certain restrictions of the term), I will content myself with 
’ pointing out what seem to be fallaciesin this “solution.” ‘‘It is 
Sas easy,” says Mr. Dancan, ‘‘to predicate subjectivity (suscep- 
tibility to consciousness) of one entity called matter as of an- 
‘other entity called soul or spirit. It is no more difficult to con- 
. ceive of matter being subjective than of spicit being subjective.” 
‘et us see if this is or is not petitio principii. It was the 
“difficulty, real or apparent, of ascribing ceriain attributes (men- 
“ tal) to matter, that demanded the supposition of some support 
other than material, So that when we say that spirit is alone 
susceptible to consciousness, we merely express that matter is 
not thus susceptible. Therefore, to affirm that the one may be 
a8 eusceptible ta consciousness as the other is to assnme, in 
dsmine, that matter may be susceptible to consciousness, the 
very probability which has to be established. 
'. My. Duncan next asserts that ‘‘ How energy is related to mat- 
vter in all its forms, is no leas mysterious than how subjectivity 
aay be a property of matter.” Now every opponent of mate- 
, talism admits that how energy is re/atsd to matter is a mystery, 
-and avows that he cannot conceive of consciousness as a property 
of matter; but the difficulty of understanding the Aon, even if 
We.grant it eqdal in both cases, cannot establish any parity of 
“probability a8 to the facts; for while we know as a fact that 
energy is relat.d 10 matter, we do not know as a fact that sub- 
Jectivity (ansceptibility’ to consciousness) is a property of matter. 
And even if we ut the a tape more exactly, and affirm that 
we know that subjectivity, like energy, is reiazed to matter, still 
‘nothing io point is gained, seeing that while we know a// matter 
“40 yelation to eneigy, it is only a certain form of matter (che 
“ buiman) which we Anew to be rela 
worontse thig of a dog, we cannot Artovw it till he tell us. 
WO : } less than absolute 
tn ea subjectivily, oF the state of the Ego, appears indivi. 
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cing ‘aspertion, which:we have seen is a mere 
# aide of mateviglism, and which we shall néxt. 
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pee contains an admission all but fatal to the qauae it advocates, | 





to subjectivity ; for if we. 


postion, © Bennpy tay be divided. Why not sub- ° 
geen to déinand nothi 


ite essential unity. Yet no support is advanced: | } 
3 ip I give them, of two of these require revisio 
one 
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When Mr, Duncan says, ‘‘ How energy is. related, to ‘matter is: 
no less mysterious than how subjectivity maybe 2 property of 
matter,” he admits that we cannot ‘understand either, while he | 
believes the first because it isafact. But why should we believe 
the last? Because we cannot understand it, and because’ it is 
not a fact? Will he admit that we have advanced any proof of | 
an oyster being an astronomer, when we have affirmed that this — 
wourd be no more mysterious than the relation of energy. to’ . 
matter? Yet his three remaining arguments go on this ground : 
they assume that the probability of subjectivity being a property 
of matter equals the fact of energy beiog related to matter. 
Rugby J. L. Tupres 


Solar Physics at the Present Time 


At the conclusion of his letter of the rst inst. (NATURE, vol, 
xv, p. 196), SirG. B. Airy alludes to a paper of mine as being 
cited by me (in my Jast letter to NATURE) as being ‘‘in the 
‘ Philosophical Transactions.’ ” a 

Tbe paper referred to ought, with little doubt, to have ap- 
peared there, but it did not, and I was most careful to avoid 
implying that it had; my words being with regard to it (see 
your pages 157 and 158) :— ; 

ist, “which I had the honour of communicating to the Royal 
Society of London six years ago ;” and : 

and, ‘‘that paper of six years ago, and still it the hands of: 
the Koyal Society ;’” iy 
nor is there any mention of the “‘ Philosophical Transactions ’’ 
throughout. Prazzi SMYTH, 

Edinburgh, January 5 Astronomer Royal for Scotland 


Towering of Birds 


Snipe frequently tower-—also pigeons. I saw a mallard that 
flew nearly half a mile, towered, and, fell dead. Teal also 
tower, but their towering is different to the ordinary, as they are 
as often alive as dead when they fall. I have also remarked 
this in widyeons, and once in a partridge. In the latter case birds 
fell right and lett, the second a towerer, It was in heavy turnips 
that had been planted when mangel had missed. The towerer 
fell on an isolated mangel ; when picked up, he was at lea:t ten 
yards from the mangel and still alive. Some years ago there 
was a discussion on this subject in Land and Vater or the dd, 
and I think it was shown it was due to pulmonary hemorrhage, 
At least I was quite aware of the cause, and that head or spine 
injuries had nothing to do with it. 


Ovoca, Ireland G. Hi. KINAHAN 


c 


Rooks Building at Christmas 


_ On Christmas morning I saw a few rooks engaged in building 
in a clump of elms near my house. Four nests are now in pro- 
gress, though the gale of December 30 made the rooks desist 
from their work. During the ten years (about) that I have 
watched their proceedings, I think I have never seen these birds 
begin building till February. 

_I may add that our well-watered lands and woods are being 
visited with wild duck, teal, peewits, and gulls in orb 
numbers. C, M. INGLEYY 

Valentines, Ilford, Essex 
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Ate We Drying Up? 


Titk above question bas been asked in the lumis of NATURE. 
As a small contribution towards an answer, it may be stated that 
at this place the two last years, 1875 and 1876, have been the 
two wettest ib a series of twenty-four years, 

In 1875, the rainfall was 44'05 inches. 

In 18764) gy $242 gg 
The average of twenty-four years has been 33°12 inches. 
Clifton, January 7 Giorce F. Burves 


Radiant Points of Shooting Stars — 


In December, from observatio ions of 163 shooting stars seen it 
204 hours’ watchin , chiefly inthe evenings, I amply confirmed | 
several of the positions of radiant points as given In my fote 
(NaTURE, vol. xv., p- £58), and observed that several of the a 
showers there mentioned were actively continued. ee eae: 

revision, 48-1 SoG 
neteors sten in December indicate the radiants with 
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__gveater precision than the few Thad noted | ina, November, ‘The 


shew radiant in Sextans, Iriow dedune at ‘R.A! 148°, Decl. 2° N., 


* Mend that at + Leonia, as near-Crater R’A, 165°, Decl. 6°S. The 
* wnetéors from ‘these wew. showers ‘are very rapid and white, usu- 


: ‘ally leaving bright steeake for 2.or-3 secs, in their path. 


W, F, DENNING 


capa y bles Sasrnte rembronretrer 


Ashley Down, Bristal, January 2 
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ALEXANDER BAIN 


Tris with much regret that we announce the death of 


. Mx. Alexander Bain, which took place at Glasgow 


on January 2. To many of our readers his name is per- 
haps unknown, and yet the inventions of Mr. Bain, made 


.. ‘when telegraphy was in its infancy, were of the very 


: ‘highest importance. They were perhaps made too soon. 
‘Mr. Bain himself never reaped the benefit of them, and 


would have died in great poverty had it not been for a 


~ “pension of 80/. a year obtained for him from Mr, Glad- 
_- Stone chiefly through the exertions of Mr. C. W. Siemens, 


. ‘Sir William Thomson, and the Society of Telegraph 
_ Engineers. : 


One of the most important services of Mr. Bain to 
telegraphy was the reinvention of the methed of making 
use of “bodies of natural waters” “to complete the 
electric circuit by laying a single insulated wire be- 
tween the given stations, having at each end a metallic 
brush immersed in the water.” In 1838 Steinheil dis- 


i covered the use of the earth for completing a circuit 
instead of a return wire, but does not appear to have 


taken steps to bring his discovery into notice, or to re- 


. shove the prejudices with which a discovery so startling 


" would naturally be met. 


Mr. Bain scems to have esta- 
blished the ee for himself, and he published it 
in a patent of 1841, by Wright and Bain, for “ Improve- 
ments in applying electricity to control railway engines 


_l and. carriages, to mark time, to give signals, and to print 
intelligence! at different places.” It is impossible to say 
. how large a part of the completeness of our present tele- 
‘graphic system, particularly ot our submarine telegraphic 


system, is due to this great discovery of Steinheil and 


. Bain. 


An early invention by Mr. Bain, was that of the electro- 
chemical telegrapb. ‘_ bis was patented in 1846. Paper 
chemically prepared is drawn under a metallic style which 
rubs uponit. As long as there is no current passing in the 
line the paper comes away from the style unmarked, but 
each signal sent through the line passes by the style to 


the prepared paper and leaves a mark, Combinations 
'.@f dats and dashes, as in the Morse system, formed Mr. 
_, Bain’s alphabet, | 
|.’ At. first the signals were sent by hand by a simple con- 
“tact key, but Mr, Bain soon found his system capable of 
' ‘weoeiving signals at far higher speed than that of the 
fastest hand sending. He was thus led to the invention 
+ tof automatic methods of transmitting signals of which one 
. de.the basis of the most important method at present in 
ge UA slip of a ne! is perforated with holes arranged in 
| groups, forming: t 


¢ letters required in accordance with 


. the code-of signalg, This slip is passed between a metallic 
. xoller and.a contact point. long as the contact point 1s 


+ 
et 


passes in the line. 
comes under the contact point, 
‘makes contact with the metallic roller. The circuit is. 
"tas closed, and a signal is sent. te oy wae 
‘| This apparatus was tried before Committees of the In- 
'- vigtituce. and of the Legislative Assembly at Paris, Through 
». @. Higa between Paris and Lille, a message of.282 words 
“swag.seat, The 

fastest gatomatic receiving by mechanical instruments of 
modern construction, such, for example, 


n> son, that he saw in America “ Edison’s Autor 


the most refined 


Separated from the roller bythe paper slip, no current 
: . But when one of the perforated holes. 


the point falls in and 


time. taken was fifty-two seconds! The 


as the ‘instruments of Wheatstone, does not commonly 


‘* yeach 300 wonts per minute. . We bear from Sir William 


Thomson, fy his -xecent address to. the British Associa 


natic ‘Tele- 
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the electro-chemical method of Bain.” That Mr: Bain's | 
méthod was not received in England cannot ‘hut be re-' 


rae | 


garded as a great misfortune. a Seen: oe 
. These were, perhaps, Mr. Bain’s principal inventions, : 
but there are others of such importance that they:well! 
deserve notice, Several of his patents relate to the! 


keeping of time by clocks controlled or driven electtically: 


| bv.a standard clock. Jones’ system, now so largely usedin. 


England, is based upon the system of Bain. He invented the, 
earth battery in 1843, or rather reinvented it, as Gauss and! 
Steinheil had previously obtained a current, after the dis-; 
covery by Steinheil of using the earth for a returh wire 
making one of the earth plates of zinc and the other of. 
copper. In 1844 he patented ingenious apparatus for 
registering the progress of ships and for taking soindings. 
Vanes caused to rotate by the motion of the “log” or 
“sounding fly,” through the water were employed, and an 
electrical method of observing the result on board was 
employed. The same patent describes apparatus for: 
giving warning when the temperature of the hold of a 
ship rises above a certain point. An electric circuit was 
employed, which was closed by the exparision by heat of 
mercury containcd ina tube. The current passing in the. 
circuit traversed coils which formed an electro-magoet, 
A pointer or alarm connected with the magnet gave the 
required warning, This method is new very commonly 
employed for fire alarms ; and modifications of it have 
been proposed for giving warning of over-heating in the 
bearings of machinery. 

He had also an electric method of playing a keyed 
instrument at a distance on more than one organ 
or piano at a time; and he applied his perforated 
paper to the automatic playing of a wind instru- 
ment, such as'an organ. For this purpose the paper, 
properly punched, was drawn between the openings of 
the wind chest and the openings of the notes to be played 
upon. Whenever and as long as there was a punched 
hole of the paper between the wind chest and the pipe 
the note of the pipe sounded. When there was a blank 
Lore between the wind chest and pipe the pipe was 
Silent. 

In his later years Mr, Bain’s inventions have been in- 
considerable. Some years ago he was stricken down with 
paralysis. He died at the age of sixty-six, on the second 
day of this year, in the Home for Incurables, Broomhill, 
near Glasgow. 
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PHOTOGRAPHS OF THE SPECTRA OF 
VENUS AND «a LY RAS . 
GINCE the spring of 1872 I have been making photo- 
graphs of the spectra of the stars, planets, and inoon, 
and particularly among the stars, of a Lyre and a Aquile:, 
with my 28-inch reflector and 12-inch refractor. In the 
photograph of a Lyrz, bands or broad lines are visible in 
the violet and ultra-violet region, unlike anything in the 
solar spectrum. The research is difficult, and consumes 
time, because long exposures are necessary to impress 
the sensitive plate, and the atmosphere is. rarely im the 
best condition, The image of a star. or planet must bé 
kept motionless for from ten to twenty minutes, and hence 
the driving-clock of the telescope is severely taxed,’ | 
During’ last summer I obtaindd some good ‘reaults, anc 
spectrum of Venus 
number of lines, I am now studying 
these pictures, and have submitted them to the inspection 
‘of my scientific friends, among. others, Pro 
fessors Barker ‘Langley, Morton, and Silliman. . ‘Thext 
seems to. be in the case of Venus a weakening of, thie 
-spectrum: towards H and above that dine of 


which show a large 


of the eameicha 
racter.ag.that I have photographically observed: 0. tale 
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ON THE STUDY OF BIOLOGY 


‘tis my duty to-night to speak about the study of Biology, 


' policy on my part to 


of you who would hike 
“there will he others who have that amount of informa. 


‘and while it may 
ate quite familiar with that study, yet as a lecturer of some 
standing, it would, I know by experience, be very bad 

: suppose such to be extensively the 
case. On the contrary, I must imagine that there are many 
| to know what Biology is; that 


tion, but would nevertheless gladly Jearn why it should be 


worth their while to study Biology ; and yet others, again, 
“to whom these two points are clear, but who desire to 


learn how they had best study it, and finally when they 


had best study it; and I shall address myself to the 


. endeavour to give you some answer to these four ques- 
- tions—-what Biology is, why it should be studied, how 


it should be studied, and when it should be studied. 
In the first place, in respect to what Biology is, there 
are, | believe, some persons who imagine that the term 


'.“ Biology” is simply a new-fangled denomination, a 


neologism in short, for what used to be known under the 
title of “ Natural History,” but I shall try to show you, on 
the contrary, that the word is the expression of the growth 
of science during the last 200 years, and came into exist- 
ence half a century ago. 

_ At the revival of learning, knowledge was divided into 
two kinds—the knowlcdge of nature and the knowledge of 
man ; for it was the current idea then (and a great deal 
of that ancient conception still remains) that there was a 
sort of essential antithesis, not to say antagonism, between 
nature and man; and that the two had not very much to 
do with one another, except that the one was oftentimes 
exceedingly troublesome to the other. Though it is one 
of the salient merits of our great philosophers of the 
seventeenth century, that they recognise but one scientific 


. method, applicable alike to man and to nature, we find this 


| that 


notion of the existence of a broad distinction between 
nature and man in the writings of Bacon and Hobbes of 
Malmesbury ; and I have brought with me that famous 
work which is now so little known, greatly as it deserves 
to be studied, “The Leviathan,” in order that I may put 
to you in the wonderfully terse and clear language of 
Thomas Hobbes, what was his view of the matter. He 
says i— 

The register of knowledge of fact is called history. 
Whercof there be two sorts, one called natural history ; 
which is the history of such facts or effects of nature as 
have no dependence on man’s will; such as are the his- 
tories of metals, pas animals, regions, and the hke. 
The other is civil history ; which is the history of the 
voluntary actions of men in commonwealths.” 

So that all history of fact was divided into these two 
Bees groups of natural and of civil history. The Royal 
‘Society was in course of foundation about the time 
obbes was writing this book, which was published 
in 1651, and that Society is termed a “Society for the 


Advancement of Natural Knowledge,” which is nearly the 


' same thing as a “ Society for the Advancement of Natural 
': History.” As time went on, and the various branches of 


‘human knowledge became more distinctly developed and 


_ ‘separated from one another, it was found that some were 


than others, 
Newton, which probably gave a greater stimulus to phy- 
. sleal science , 
_ ‘which, 4s. tikely to be published hereafter, showed that 
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much more susceptible of precise mathematical treatment 
The publication of the “ Principia” of 


than any work ever published before, or 


cA 


. | ciand ‘thathematical methods were applicable to those 


anches of science such as astronomy, and what we now 


tall’ physics, which occupy a very large portion of the 
M@owrain of what the older writers understood by natural . 
; thlatory, And inasmuch as the partly deductive and partly 
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e that there are many among you who |: 


. three men to whom this idea occurred contemporanécrsly, 
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experimental methods of treatment to which Newton and 

others subjected these branches of human knowledge,’ 
showed that the phenomena of nature which’ belonged 

to them were susceptible of explanation, and thereby 
came within the reach of what was called “philosophy ”. 
in those days; so much of this kind of knowledge AS wikis. 
not included under astronomy came to be spoken of: as’ 
“ natural philosophy ”—a term which Bacon had employed 
in a much wider sense. Time went on, and yet other. 
branches of science developed themselves. Chemistry 

took a definite shape, and as all these sciences, such as 

astronomy, natural philosophy, and chemistry, were sus- 

ceptible either of mathematical treatment or of experi- 
mental treatment, or of both, a great distinction was drawn 
between the experimental branches of what had previously 
been called natural history and the observational branches 
—those in which experiment was (or appeared to be) of 
doubtful use, and where, at that: time, mathematical 
methods were inapplicable. Under these circumstances 
the old name of “ Natural History” stuck by the resi- 
duum, by those phenomena which were not, at that time, 
susceptible of mathematical or experimental treatment ; 
that is to say, those phenomena of nature which come now 
under the general heads of physical geography, geology 

mineralogy, the history of plants, and the history of 
animals, It was in this sense that the term was under- 
stood by the great writers of the middle of the last century 
~~Buffon and Linnzus—by Buffon in his great work, the 
“ Histoire Naturelle Générale,” and by Linnzus in his 
splendid achievement, the “Systema Natura.” The sub- 
jects they deal with are spoken of as “ Natural History,” 
and they called themselves and were called “ Naturalists.” 
But you will observe that this was not the original meaning 
of these terms; but that they had, by this time, acquired 
a signification widely different from that which they ‘pos- 
sessed primitively. 

The sense in which “ Natural History” was used at the 
time I am now speaking of has, to a certain extent, en- 
dured to the present day. There are now in existence, in 
some of our northern universities, chairs of ‘ Civil 
and Natural History,” in which “Natural History ” 
is used to indicate exactly what Hobbes and Bacon 
meant by that term. There are others in which the 
unhappy incumbent of the chair of Natural History: is, 
or was, still supposed to cover the whole ground of geo- 
logy and mineralogy, zoology, perhaps even botany in 
his lectures. But as science made the marvellous pro- 
gress which it did make at the latter end of the last and 
the beginning of the present century, thinking men began 
to discern that under this title of “ Natural History” there 
were included very heterogeneous constituents—that, for 
example, geology and mineralogy were, in many respects, 
widely different from botany and zoology ; that a man might 
obtain an extensive knowledge of the structure and func- 
tions of plants and animals without having need to enter 
upon the study of geology and mineralogy, and wice 
wersé , and, further, as knowledge advanced, it became 
clear that there was a great analogy,a very close alliance, 
between those two sciences of botany and zoology which 
deal with living beings, while they are much more widely 
separated from all other studies. It is due to Buffon toe 
remark that he clearly recognised this great fact. He 
says: “ces deux genres d’étres organisdés [les animaux et 
les végétaux] ont beaucoup plus de proprictés communes 

ue de différences réelles.” Therefore, it is not won- 
derful that, at the beginning of the present century, and 
oddly enough in two different countries, and so far as I 
know, without any intercommunication, two famous men 
clearly conceived the notion of uniting the sciences which | 


deal with living matter into one whole, and of dealing with: 


I may say there were’ 


them as one discipline. In fact 
although there-were but two who carried it into effect, an 


it out completely, — te 
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whim .I refer were the eminent physiologist Bichat, the 
‘ogteat naturalist Lamarck, Er tee ann a distinguished 
 Gerrian, Treviranus, Bichat? assumed the existence of a 
“special group of “ physiological " sciences. Lamarck, in 
@ work published in .1801.7 for the first time made nse of 
. the name “ Biologie” from the two Greek words which 
signify a discourse upon life and living things. About the 
Same time, it eccurred to Treviranus that all those 
. sciences which deal with living matter are essentially and 
‘fundamentally one, and ought to be treated as a whole, 
Yand, inthe year 1802, he published the first volume of 
cwhat he’ also called “Biologie.” Treviranus’s great 
.dhetxit consists in this, that he worked out his idea, and 
cwerote. the very remarkable book to which I refer. It 
egnsists of six volumes, and occupied its author for twenty 
“years--from 1802 to 1822. 
’:’ SE ivat is the origin of the term “ Biology,” and that is how 
.i¢ has come about that all clear thinkers and lovers of con- 
_ sistent nomenclature have substituted for the old confusing 
‘name of “ Natural History,” which has conveyed so many 
meanings, the term “ Biology ” which denotes the whole of 
‘the sciences which deal with living things, whether they 
‘be animals or whether they be plants. Some little time 
_ in the course of this year, I think—I was favoured 
a 
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by a learned classic, Dr, Field of Norwich, with a dis- 

quisition, in which he endeavoured to prove that, from a 
id i. i, * ¢ ¢ s 

py oint of view, neither Treviranus nor Lamarck 
ad any right to coin this new word “Biology” for their 


purpose ; that, in fact, the Greek word “Bios” had relation - 


only to human life and human affairs, and that a different 
word was employed when they wished to speak of the life 
of animals and plants. So Dr. Field tells us we are all 
‘wrong in using the term biology, and that we ought to 
employ another, only unluckily he is not quite sure about 
‘the. propriety of that which he proposes as a substi- 
‘tute. It is a somewhat hard one—zootocology. I am 
try we are wrong, because we are likely to continue so. 
Inthese matters we must have some sort of “ Statute of 
Limitations.” When a name has been employed for 
half-a-century, persons of authority * have been using it, 
‘and its sense has become well understood, I am afraid 
that people will go on using it, whatever the weight of 
philological objection. 
- .Now that we have arrived at the origin of this word 
“ Biology,” the next point to consider is: What ground 
does it cover? I have said that in its strict technical 
sense it covers all the phenomena that are exhibited by 
diving things, as distinguished from those which are not 
hwing; but while that is all very well so long as we confine 
‘ourselves to the lower animals and to plants, it lands usin 
avery considerable difficulty when we reach the higher 
‘forms of living things. For whatever view we may enter- 
‘ fain about the nature of man, one thing is perfectly certain, 
“that he is‘a living creature. Hence, if our definition is to 
“pe interpreted strictly, we must include man and all his 
, ways and works under the head of Biology ; in which case 
we should find that psychology, politics, and political eco- 
omy, would be absorbed into the province of Biology. 
{n fact, civil history‘would be merged in natural history. 
“In-strict logic it may be hard to object to this course 
‘Specause no one can doubt that the rudiments an 
‘gatines of ovr own mental phenomena are traceable 
‘“yhong the lower animals, They have their economy and 
‘their polity, and if, as'is always admitted, the polity of 
‘ees and the commonwealth of wolves fall within the 
purview of the biologist proper, it becomes hard to 
ey why we should not include therein human affairs, 
which in so many cases resemble those of the bees in 
ae in she“ Anatomie Génirale, 
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zealous getting, and are not without a certain parity in the’ 
proceedings ‘af the wolves. The redt fact ‘is ‘that we 
biologists area self-sacrificing people ; and inasmuch ‘ag, 
on a moderate estimate, there are about @ quarter of ‘a 
million different’ species of animals and plants to‘kaow ’ 
about already, we feel that we have more than ‘suffictent 
territory. There has been a sort of practical convention 
by which we give up to a different branch of science what 
Bacon and Hobbes would have cilled “ Civil History,” 
That branch of science has constituted itself under: 
the head of Sociology. I may use phraseology which. 
at present will be well understood and say that we have 
allowed that province of Biology toe become autonomons ; 
but I should like you to recollect that that is a sacrifice; 
and that you should not be surprised if it occasionally 
happens that you see a biologist trespassing upon ques- 
tions of philosophy or politics; eee with human 
education; because, after all, that is a part of his kingdom 
which he has only voluntarily forsaken. es 
Having now defined the meaning of the word Biology, : 
and having indicated the general scope of Biological 
Science, I turn to my second question, which ; is— 
Why should we study Biology? ' Possibly the time may 
come when that will seem a very odd question. That 
we, living creatures, should not feel a certain amount of 
interest in what it is that constitutes our life will even- 
tually, under altered ideas of the fittest objects of human 
inquiry, secm to be a singular phenomenon; but at 
present, judging by the practice of teachers and educators, 
this would seem to be a matter that does not concern us at 
all. I propose to put before you a few considerations which 
I dare say many of you will be familiar with already, but 
which will suffice to show—not fully, because to demon- 
strate this point fully would take a great many lectures— 
that there are some very good and substantial reasons 
why it may be advisable that we should know something 
about this branch of human learning. I myself entirely 
agree with another sentiment of the philosopher of 
Malmesbury, “that the scope of all speculation is the per- 
formance of some action or thing to be done,” and I have 
not any very great respect for, or interest in, mere knowing 
as such, I judge of the value of human pursuits by their 
bearing upon human interests ; in other words, by their 
utility, but I should like that we should quite clearly un- 
derstand what it is that we mean by this word “' utility.” 
Now in an Englishman’s mouth it generally means that by 
which we get pudding or praise, or both. I have no 
doubt that is one meaning of the word utility, but it by 
no ineans includes all | mean by utility, I think that 
knowledge of every kind is useful in proportion as it 
tends to give people right ideas, which are essential to 
the foundation of right practice, and to remove wron 
ideas, which are the no less essential foundations an 
fertile mothers of every description of error in prac- 
tice. And inasmuch as, whatever practical people may 
say, this world is, after all, absolutely governed by 
ideas, and very often by the wildest and most hypo- 
thetical ideas, it is a matter of the very greatest 
importance that our theories of things, and even of 
things that seem a long way apart from our daily lives, 
should be as far as possible true, and as far as: pods- 
sible removed from error. Itis not only in the coarser 
ractical sense of the word “utility,” but in this higher and 
‘broader sense that I measure the value of the study of bia-. 
logy by its utility, and I shall try to fang out to you that you 
will feel the need of some knowledge of biology at & great: 
many turns of this present nineteenth century life of ours. 
For example, most of us lay great and very just stress, 


upon: the conception which is entertained of, the; posi- 


tion of man jn this universe and his relation to the rest 
of nature,” We have almost all of us heen told, and most: 
of us hold by the tradition, that man pccupies ant Teblated 
and peculiar position in nature ; that though he is*ia.the’ 

that bis relations 49 things: 
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great central figure round which. other things in this 
world revolve, But:this is not what the biologist tells us. 
At the present moment you will be kind enough to separate 
me from them, because it is in no way essential to my 
argument just now that | should advocate their views. 
Don’t suppose that J am saying this for the purpose of 
‘escaping the responsibility of their beliefs, because at 
other times and in other places I do not think that point 
‘has been left doubtful ; but I want clearly to point out to 


_» ‘you that for my present argument they may all be wrong ; 
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'' microscope will enable them to break him up. 
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‘nevertheless; my argument will hold good. The biologists 
tells us that all this is an entire mistake. They turn to 
the physical organisation of man. They examine his 


'' whole structure, his bony frame, and all that clothes it. 


They resolve him into the finest particles into which the 
They 
consider the performance of his various functions and 
activities, and they look at the manner in which he occurs 
on the surface of the world. Then they turn to other ani- 
mals and taking the first handy domestic animal—say a 
dog—they profess to be able to demonstrate that the 
analysis of the dog leads them, in gross, to precisely the 
same results as the analysis of the man; that they find 
almost identically the same bones, having the same rela- 
tions ; that they can name the muscles of the dog by the 
names of the muscles of the man, and the nerves of 
the dog by those of the nerves of the man, and that 
such structures and organs of scnse as we find in the 
nian such also we find in the dog ; they analyse the brain 
and spinal cord, and they find that the nomenclature which 
fits the one answers for the other. They carry their 
microscopic inquirics in the case of the dog as far as 
they can, and they find that his body is resolvable into 
the same eleincnts as those of the man. Moreover, they 
trace back the dog’s and the man’s development, and they 
find that, at a certain stage of their existence, the two 
creatures aré not distinguishable the one from the other ; 
they find that the dog and his kind have a certain distri- 
bution over the surface of the world comparable in its 
way to the distribution of the human species. What is 
true of the dog they tell us js true of all the higher 
animals ; and they assert that for the whole of these crea- 
tures-they can lay down a common plan, and regard the 
_ man and the dog, and the horse and the ox as minor mo- 
difications of one great fundamental unity. Moreover, 
the investigations of the last three-quarters of a century 
have proved, they tell us, that similar inquiries carried 
out through all the different kinds of animals which are 
met with in nature will lead us, not in one straight series, 
‘but by many roads, step by step, yradation by gradation, 
from man, at the summit, to specks of animated jelly at 
the bottom of the series; so that the idea of Leibnitz 
and of Bonnet, that animals form a great scale of being, 
in which there are a series of gradations from the mast 
complicated form to the lowest and simplest ; that idea, 
though not exactly in the form in which it was propounded 
by thase philosophers, turns out to be substantially correct. 
More than this, when biologists pursue their investigations 
into the vegetable world, they find that they can, in the 
same way, follow out the structure of the plant from the 
most gigantic and complicated trees down, through a 
_ Sixnilar Series of gradations, until they arrive at specks 
. Qf animated jelly, which they are puzzled to distinguish 
trom those specks which they reached by the animal road. 
ip Bus, biologists have arrived at the conclusion that a 
“fwodamental uniformity. of. structure pervades the animal 
‘and vegetable worlds, and that plants and animals differ 


They admit the large and important inter- 
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‘tions of the mental faculties observable in the highes'’ 
‘forms of mankind, and even in the lower forms, such 4¢: 


we know them, mentally from those exhibited by. other ani. . 


‘mals ; but, at the same time, they tell us that the foun-: 


dations or rudiments of almost all the faculties of .man. 


are to be met with in the lower animals; that there is’a- 


unity of mental faculty as well as of bodily structure; anid. 
that, here also, the difference is a difference of degree and: 
not of kind. I said “almost all,” fora reason. Among the’ 
many distinctions which have been drawn between’ the’ 
lower creatures and ourselves, there is one which is hardly: 
ever insisted on,! but which may be very fitly spoken of 
in a place so largely devoted to art as that in which 
we are assembled, It is this, that while among various 
kinds of animals it is possible to discover traces of 
all the other faculties of man, especially the faculty of 
mimicry, yet that particular form of mimicry which shows 
itself in the imitation of form either by modelling. or 
by drawing is not to be met with, As far as 1 know, 
there is no sculpture or modelling, and decidedly no 
painting or drawing, of animal origin. I mention the 
fact, in order that such comfort may be derived therefrom 
as artists may feel inclined to take, “a 

If what the biologists tell us is true, it will be needful 
for us to get rid of our erroneous conceptions of man and 
of his place in nature, and substitute right ones for them. 
But it is impossible to form any judgment as to whether 
the biologists are right or wrong unless we are able to 
appreciate the nature of the arguments which they have 
to offer. 

One would almost think that this was a self-evident 
proposition. I wonder what a scholar would say to the 
man who should undertake to criticise a difficult passaye 
in a Greek play but who obviously had not acquainted 
himself with the rudiments of Greek grammar, And yet 
before giving positive opinions about these high questions 
of Biology people not only don’t seem to think it necessary 
to be acquainted with the grammar of the subject, but 
they have not even mastered the alphabet. You find criti- 
cism and denunciation showered about by persons who 
not only have not attempted to go through the discipline 
necessary to enable them to be judges, but have not even 
reached that stage of emergence from ignorance in which 
the knowledge that such a discipline is necessary dawns 
upon the mind. 1 have had to watch with some atten- 
tion—in fact I have been favoured with a good deal of 
it mnyself—the sort of criticism with which biologists and 
biological teachings are visited. 1 am told every now and 
then that there is a “ brilliant article”? in so-and-so, in 
which we are all demolished. I used to read these things 
once, but 1 am getting old now, and I have ceased to 
attend very much to this cry of “wolf.” When one does 
read any of these productions, what one finds generally, 
on the face of it, is that the brilliant critic is devoid af 
even the elements of biological knowledge, and that his 
brilliancy is like the light given out by the crackling of 
thorns under a pot of which Solomon speaks, So far as 
L recollect Solomon makes use of that.image for purposes 
of comparison; but I won't proceed further into. that 
matter. 

Two things must be obvious: in the first place, that 
every man who has the interests of truth at heart must 
earnestly desire that every well-founded and just criticism 
that can be made should be made ; but that, in the second 
place, it is essential to anybody’s being able to benefit by 
criticism that the critic should know what he is talking 
about and be in a position to form a mental image of the 
facts symbolised by the words he uses. If not, it Is a8 - 
obvious in the case of a biological argument as it is in that — 
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». Of a historical or piflotogical diacassion, that such criticism 
"di @ mere waste of time on the part of its author, and wholly 
\ tthdeserving of attention on the part of those who are criti- 
‘ised. Take it then as an illustration of the importance of 
: “Biological study, that thereby alone are men able to form 
_ graething like a rational .eenception of what constitutes 
\: Yaluable criticism of the teachings of biologists.’ 
‘Next, I: may mention another bearing of biological 
“ knowledge—a more practical one in the ordinary sense of 
the word. Consider the theory of infectious disease. 
+ Surely that is’of interest to all of us. Now the theory of 
) ‘dnfectious disease is rapidly being elucidated by biological 
‘study, It is possible to produce from among the lower 
': ReMmals cases of devastating diseases which have all the 
 @ppearance of our infectious diseases, and which are cer- 
‘tainly and unmistakably caused by living organisms. This 
‘fact renders it possible, at any rate, that that doctrine of 
the causation of infectious disease which is known under 
' the name of “the germ theory” may be well-founded ; 
and if so it must needs lead to the most important prac- 
. tical measures in dealing with those most terrible visita- 
tions, It may be well that the general as well as the 
rofessional public should have a sufficient knowledge of 
iological truths te be able to take a rational interest in 
_ the discussion of such problems, and to sce, what I think 
, they may hope to see, that, to those who possess a suffi- 
cient elementary knowledge of Biology, they are not all 
. “quite open questions, 
\ : Let me mention another important practical illustration 
of the value of biological study. Within the last forty years 
‘the theory of agriculture has been revolutionised. The 
‘nesearches of Liebig, and these of our own Lawes and 
| @ilbert, have had a bearing upon that branch of industry 
‘the importance of which cannot be over-estimated ; but 
“the ‘whole of these new views have grown out of the 
“better explanation of certain processes which go on in 
‘plants, and which of course form a part of the subject- 
| ‘matter of Biology. 
~ might go on multiplying these examples, but I see 
that the clock won’t wait for me, and I must therefore 
"pass to the third question to which I referred :—Granted 
' that Biology is something worth studying, what is the best 
way of studying it? Here J must point out that, since Bio- 
logy is a physical science, the method of studying it must 
_ needs be analogous to that which is followed in the other 
' physicalstiences. It has now long been recognised that if 
| & man wishes to be a chemist it is not only necessary that 
' he should read chemical books and attend chemical lec- 
. taxes, but that be should actually for himself perform 
* ‘the fundamental experiments in the laboratory, and know 
. éxactly what the words which he finds in his books and 
‘hears from his teachers, mean. If he does not do that he may 
tead till the crack of doom, but he will never know much 
* ghout chemistry. ‘That is what every chemist will tell you, 
@avd the physicist will do the same for his branch of 
* gelence. The great changes and improvements in physical 
“and chemical scientific education which have taken place 
of late have all resulted from the combination of practical 
'. teaching with the feading of books and with the hearing 
of Jectures, The same thing is true in Biology. Nobody 
vee Some critics do not even take the trouble to read. 1 have recently been 
tr po aa with much solemnity, to state publicly why I have “ changed” my 


‘cont 
. 
wh 
j 
‘ 


y 


, 
4 
y 
' 


iva as to the value of the paleontological evidence of the occurrence of 
. emakation. 
se kp this my reply is, Why should I when that statement wan made seven 
\yeeres age? An address delivered fron the Presidential Chair of the Geoloa- 
 ‘gigal Society 'in 1890 may be said tw be a public document, inasmuch as it 
age only appeared un the Yournad of that learned beady, but was re-publisbed 
“* by pes 'ina wolume of “Critiques and Addresses,” to which my name is 
_ getwohed, | Therein witl be found a pretty full statement of my reasaue for 
." eyuachiting two propositions ; (x) that ° when we tim to the higher Verte- 
‘Arvada the. rectiey of recent investigations, however we may sift and criticige 
‘> shea, Weeds to mete Jeave a clear balance in favour of the evulution of living 
eres ote: fram another 4” and (2) that the case of the horse is ane whic 
aiid vingrec weiticlsia.” | 
Thus To not eee chearl is what way | 
, opinion, except 4 She ay g intensifying 
ye af dente Rnce 1870, 
* 


| ea 


n be sad to have changed my 

i Sead lt 
digcumplating of similar 4 recently syoke af the denial’ 
7") ewbitition as not Wotth erlous consideration ee tae eae 


" 
i 
; 


i ' ee 1 é 2 an ; 
NATURE. 
4 ws . . 5 ron 
m} ox ce 1 
" u tye 7 we 
a 


ue ’ RY OV hee See ns Cg tOP ce Md 
Te at Lr? ae are ae 2 

ae ya ft y Pup oot tn a , oF im 
aes ; oy A ‘fp rn ig i f ; 

a 7 ' * 1 : 4 ‘ ‘ 1 1 a, y 7 
ae * ' ‘ eee ey é 
aye 1 eye! 

' 


will ever know anything about Bislogy except in a dilét- 
tante’* paper-philosopher” way, who contents himetf with 
reading ‘books on botany, zoology, and the Hk ; ‘and: the 
reason of this is simple and easy to understand. tis that 
all language is merely symbolical of the things ef which 
it treats ; the more complicated the things, the mere 
bare ‘is the symbol, and the more its verbal defidition 
requires to be supplemented by the information derived 
directly from the handling, and the seeing, and the totich- 
ing of the thing symbolised :—that is really what is at the 
bottom of the whole matter. It is plain common sénse, a3 
all truth, in the long run is only common sense clarified. 
If you want a man to be a tea merchant, you don’t tell 
him to read books about China or about tea, but you put 
him into a tea-merchant’s office where he has the handling, 
the smelling, and the tasting of tea. ‘Without the sort of 
knowledge which can be gained only in this practical 
way his exploits asa tea merchant will soon come to a 
bankrupt termination. The “ paper-philosophers” are 
under the delusien that physical science can be mastered 
as literary accomplishments are acquired, but unfor- 
tunately it is not so. You may read any quantity of 
books, and you may be almost as ignorant as you were 
at starting, if you don’t have, at the back of :your minds, 
the change for words in definite images which can only 
be acquired through the operation of your observing 
faculties on the phenomena of nature. 

It may be said :—“ That is all very well, but you told 
us just now that there are probably something like a 
quarter of a million different binds of living and extinct 
animals and plants, and a human life could not suffice 
forthe examination of one-fiftieth part of allthese.” That 
is true, but then comes the great convenience of the way 
things are arranged; which is, that although there are 
these inumense numbers of different kinds of living things 
in existence, yet they are built up, after all, upon mar- 
vellousiy few plans, 

There are, | suppose, about 100,000 species af insects, 
if not more, and yet anybody who knows one insect—if a 
properly chosen one-——will be able to have a very fair con- 
ception of the structure of the whole. I do not mean to 
say he will know that structure thoroughly or as well'as it 
is desirable he should know it, but he will have enough 
real knowledge to enable him to understand what he 
reads, to have penuine images in his mind of those 
structures which become so variously modified in all the 
forms of insects he has not seen. In fact, there are such 
things as types of form among animals and vegetables, 
and for the purpose of getting a definite knowledge of 
what constitutes the leading modifications of animal and 
plant Life it is not needful to examine more than a com 
paratively small number of animals and plants... 

Let me tell you what we do in the biological labora- 
tory in the building adjacent to this. There I lecture to 
a class of students daily for about four-and-a-half months, 
and my class have, of course, their text-books ; but tha 
essential part of the whole teaching, and that which J 
regard as really the most important part of it, is a labo- 
ratory for practical work, which is simply a room ‘with 
all the materials arranged for ordinary dissection, We 
have tables properly arranged in regard to light, micro: 
scopes, and dissecting instruments, and we work through 
the structure of a certain number, of animals and 
plants. As, for example, among the plants, we take a 

east plant, 2 Profococcus, a common mould, a Chara, @ 
lem, and some flowering plant ; among animals we.ex: 





} amine such things as an ammba, a ewrticel/a, and a 
fresh-water polype. We dissect a star-fish, an. ‘earth 
worm,-a snail, a squid and a fresh-water mussel: We 
examine a Jobster and a cray-fish, and a black’ bastle, “We 
goon. to a common skate, a cod-fish,'a frog, & tortoise, i 
pigeon, and.a rabbit, and that takes us about wil the time 
we bavete. give.’ The purpose. of this course: 14 pape 
ke skilled dissectors, but to give every: atatient a Clee 
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of the 


¢haracteristic structure of eath of the. leading modifica- 


“ions of the animal kingdom ; and that is perfectly pos- 


_ sible, by goin 


ho further than the length of that list of 
:forms which | have entimerated. If a man knows the 
structure of the animals I -have mentioned, he has a clear 
and exact, however limited, apprehension of the essen- 
tial features of the organisation of all those great divi- 


‘ 


stones .of the animal and vegetable kingdoms to which 


the forms I have mentioned severally belong. And 
tthe becomes possible for him to read with profit, 


L 


| becarse every time he meets with the name of.a struc- 


“ture, he has. 


a definite image in his mind of what the 
jpame meang inthe particular creature he is reading about, 

“and therefore the reading is not mere reading. It is not 
mere repetition of words; but every term employed in 
the description, we will say, of a horse or of an clephant, 
will call up the image of the things he had seen in the 
rabbit, and he is able to form a distinct conception of 
that which he has not seen as a modification of that 

. which he has seen. 

I find this system to yield excellent results; and I 
have no hesitation whatever in saying, that any one who 
has gone through such a course, attentively, is in a better 
position to form a conception of the great truths of 
Biology, especially of morphology (which is what we 
chiefly deal with), than if he had merely read all the 
books on that topic put together. 

The connection of this discourse with the Loan Col- 
lection of Scientific Apparatus arises out of the exhibition 
in that coliection of certain aids to our laboratory work. 
-Suchof you as have visited that very interesting collection 
may have noticed a series of diagrams and of prepara- 
tions illustrating the structure of a frog. Those diagrams 

_ and preparations have been made for the use of the stu- 
dents in the biological laboratory. Similar diagrams and 
preparations illustrating the structure of all the other 
forms of life we examine, are either made or in course of 
preparation. Thus the student has before him, first, a 

‘picture of the structure he ought to see, secondly, the 
structure itself worked out; and if with these aids, and 
such needful explanations and practical hints as ‘a de- 
mionstrator can supply, he cannot make out the facts for 
himsel{ in the materials supplied to him, he had better 
take to some other pursuit than that of biological 
science, 

J] should have been glad to have said a few words about 
the use of museums in the study of Biology, but I sec that 
my time is bccoming short, and I have yet another ques- 
tion to answer, Nevertheless I must, at the risk of weary- 


ing you, say a word or two upon the important subject 
of , museums. 


Without doubt there are no helps to 
the study of Biology, or rather to some branches of it, 
which are, or may be, more important than natural history 
museums ; but, in order to take this place in regard to 
Biology, they must be museums of the future. The mu- 
geums of the present do not do by any means so much 
for us as they might do. Ido not wish to particulazise, 


«, but T dare say many of you seeking knowledge, or in 


' visited some 


‘the laudable desire to employ a holiday’ usefully, have 
¢at natural history museum. You have 
walked through a quarter of a mile of animals more or less 
well stuffed, with their long names written out underneath 
‘them, and, unless your experience is very different from 
that of most people, the upshot of it all is that you leave 


that splendid pile with sore feet, a bad headache, and a 


: general idea that the animal kingdom is a “mighty maze 


ahout a plan.” Ido not think that a museum which | 


: brings about this result: docs all that may be reason- 
_mbly expected of such an institution. What is needed in a 
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‘metdiaible and as useful as possible, on the one hand to 
the general. public, and on the other to scientific workers, 
hot’ met'by constructing a sort of happy 
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hunting-ground of miles of glass cases, and, under the: 
retence of exhibiting everything, putting the maximitry :; 
amount of obstacle mn the way of those who wish pra- 
perly to see anything. | ee ee ee 
hat the public want is easy and unhindered.access te * 
such a collection as they can understand and appreciate ;". 
and what the men of science want is similar access.” 
to the materials of science. To this end the ‘vaati:' 
mass of objects of natural history should be divided:, 
into two parts—one open to the public, the other to men’ 
of science, every day. The former division should ex’: 
emplify all the more important and interesting forms of 
life. Explanatory tablets should be attached to them, 
and catalogues containing clearly-written popular ex. | 
positions of the general significance of the objects 
exhibited should be provided. The latter should con.’ 
tain, packed into a comparatively small space, in rooms 
adapted for working purposes, the objects of purely. 
scientific interest. For example, we will say Iam an 
ornithologist. I go to examine a collection of birds. It is 
a positive nuisance to have them stuffed. Itis not only 
sheer waste, but I have to reckon with the ideas of the: 
bird-stuffer, while, if I have the skin and nobody ‘has 
interfered with it I can form my own judgment as to what. 
the bird was like. For ornithological purposes what is 
needed is not glass cases full of stuffed birds on perches, 
but convenient drawers into each of which a great quan- 
tity of skins will go. They occupy no great space and do 
not require any expenditure beyond their original cost, 
But for the purpose of the public, who want to learn 
indeed, but do not seek for minute and _ technical 
knowledge, the case is different. What one of the 
general public walking into a collection of birds desires 
to sce is not all the birds that can be got together. 
He does not want to compare a hundred species of the 
sparrow tribe side by side; but he wishes to know 
what a bird is, and what are the great modifications of 
bird structure, and to be able to get at that knowledge 
easily. What will best serve his purpose is a compara- 
tively small number of birds caretully selected, and artis- 
tically, as well as accurately, set up ; with their. different 
ages, their nests, their young, thcir eggs, and their skele- 
tons side by side ; and in accordance with the admirable. 
plan which is pursued in this museum, a tablet, telling 
the spectator in leyible characters what they are and what 
they mean. For the instruction and recreation of the 
public such a typical collection would be of far greater: 
value than any many-acred imitation of Noah’s ark, | 
Lastly comes the question as to when biological 
study may best be pursued. I do not see any valid 
reason why it should not be made, to a certain extent, a 
part of ordinary school training. I have long advocated 
this view, and I am perfectly certain that it can be carried 
out with ease, and not only with case, but with very con- 
siderable profit to those who arc taught ; but then such 
instruction must be adapted to the minds and needs 
of the scholars. They used to have a very odd way 
of teaching the classical languages when I was a_ boy, 
The first task set you was to learn¢he rules of the Latin. 
grammar in the Latin language—that being the language» 
you were going to learn! I thought then that this was 
un odd way of learning a language, but did ‘not venture 
to rebel against the judgment of my superiors. Now, 
perhaps, | am not so modest as 1 was then, and I | 
allow myself to think that it was a very absurd 
fashion. But it would be no less absurd if we were 
to set about teaching Biology by putting into the hands _ 
of boys a series of definitions of the classes and orders‘ 
of the animal kingdom, and making them repeat them ... 
by heart. That is avery favourite method of teaching, - 
so that I sometimes fancy the spirit of the old classical ... 
system has entered into the new scientific system, In which - 
case I would much rather that any pretence at. scientific: 


teaching were abolished altogether. What really has to . 
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Npe vdene is to get into the. 
* What animal and vegetable Hfe'is.” You have to consider 
pee matter practical convenience as well as other 
» ‘Boys making messes with slugs and snails; it might 
met work in practice, But there is a very conve- 
“ plent'and handy animal which everybody has at hand, 
“and that is himself; and it is a very easy and simple 
‘ matter to obtain common plants. Hence the broader facts 
“OF anatomy and physiology can be taught to young 
people in a very real fashion by dealing with the broad 
facts of buman structure. Such viscera as they cannot 
\.wéry well examine in themselves, such as hearts, lungs, 
“and livers, may be obtained from the nearest butcher's 
(Shop. In respect to teaching something about the 
. biology of plants, there is no practical difficulty, be- 
giuse almost any of the common plants will do, 
aod plants do not make a mess—at least they do 
‘mot make an unpleasant mess; so that, in my 
judgment, the best form of Biology for teaching to 
“wery young people is elementary human physiology on 
‘the one hand, and the elements of botany on the 
other; beyond that I do not think it will be feasible to 
advance for some time to come. But then I see no 
reason why in secondary schools, and in the Science 
Classes ‘which are under the control of the Science and 
| Art Department—and which I may say, in passing, have, 
in ‘my judgment, done so very much for the diffusion of a 
enowledge over the country—! think that in those cases 
"We may go further, and we may hope to see instruction in 
thie elements of Biology carried out, not perhaps to the 
Same extent, but still upon somewhat the same principle 
$e do here. There is no difficulty, when you have to 
: Meal with students of the ages of 1§ or 16, in practising 
a Sittle dissection and getting a notion, at any rate, of the 
‘fowr or five great modifications of the animal form, and 
‘the like is true in regard to plants, 

:) While, lastly, to all those who are studying biological sci- 
ence with a view to their own edification merely, or with the 
‘ jatention of becoming zoologists or botanists ; to all those 
“who intend to pursue physiology—and especially to those 
who propose to employ the working years of their lives 
_in the practice of medicine—I say that there is no training 
‘so fitted, or which may be of such important service to 
them, as the thorough discipline in practical biological 
work which ‘I have sketched out as being pursued in the 
laboratory hard by. 

«J may add that, beyonc all these different classes of 
«persons who may profit by the study of Biology, there is 
“-yet-one other. J remember, a number of years ago, that a 
: gentleman who was a vehement opponent of Mr. Darwin’s 
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views and bad written some terrible articles against them, 
‘applied to me to know what was the best way in which he 


¢auld gtquaint himself with the strongest arguments in 


bh 
af 
’ 
7] 


‘favour of evolution. 1 wrote back, in all good faith and 
mplicity, recommending him to go through a course of 


‘comparative anatomy and physiology, and then to study 
“development. I am sorry to ny he was very much dis- 
‘gheased, as people oftén are with good advice. Notwith- 
‘standing this discouraging result, I venture, as a parting 
“word, to repeat the suggestion, and to say to all the more 
jor Jess acute lay and clerical “ paper-philosophers”* who 
vwentare into the regions of biological controversy——Get a 
"$ttle sound, thorough, practical, elementary instruction in 


binlogy. 
an T. H, HUXLEY 
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the Baconian method. I 
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EXPERIMENTS WITH THE RADIOMETER. * 
ABSTRACTS of my earlier papers on “Repulsion 


\. Resulting from Radiation” ‘having appeared’ in. 
NATURE, it-has been suggested that an account of. 


omy. 
| later researches, which place the subject in. such a dif. 


ferent light, may also prove of interest. ; 

At bas already been shown that if the air is expelled. 
from a large bulb containing a suspended bat of pith, and 
a lighted candle is placed about 2 inches from the globe, | 
sa a bar commences to oscillate to and fro, the swing. 
gradually increasing in amplitude until the dead centre és 

assed over, when several complete revolutions are made. 

he torsion of the suspended fibre now offers resistance | 
to the revolutions, and the bar commences to turn in the. 
debi aloe It has been found, however, that very. 
little movement takes place until the vacuum is so good as 
to be almost beyond the powers of an ordinary ajr-pumtp to 
produce, and that, as the vacuum gets more nearly abso- 
lute, so the force increases in power. The most obvious 
explanation therefore is, that the repulsive action is due 
to radiation; but at a very early stage of my investiga- 
tion I found that the best vacuum I had succeeded in 
producing might contain enough matter to offer resistance 
to motion, and in describing an experiment in a paper 
sent to the Royal Society on February 5, 1876, I said that 
the impression convcyed to my mind was that the torsion 
beam was swinging in a viscous fluid, and the repulsion 
caused by radiation was indirectly due to a difference of 
thermometric heat between the black and white surfaces 
of the moving body, and that it might be due to a secondary 
action on the residual gas. 

I have recently succeeded in producing such a cam- 
plete exhaustion that 1 have not only reached the point 
of maximum effect, but gone so far beyond it that repul- 
sion nearly ccases, and the results I have thus obtained 
seem to show conclusively that the true explanation of the 
action of the radiometer is that given by Mr. Johnstone 
Stoney, according to which the repulsion is due to the 
internal movements of the molecules of the residual gas, 
When the mean Jength of path between successive col- 
lisions of the molecules is small compared with the di- 
mensions of the vessel, the molecules, rebounding from 
the heated surface, and therefore moving with an extra 
velocity, help to keep back the more slowly moving mole- 
cules which are advancing towards the heated surface ; it, 
thus happens that though the individual kicks against the 
heated surface are increased in strength in consequence 
of the heating, yet the number of molecules struck is di- 
minished in the same proportion, so that there is equili- 
brium on the two sides of the discs, even though thé 
temperature of the faces are ,unequal. But when the 
exhaustion is carried to so high a point that the mole- 
cules are sufficiently few, and the mean length of path 
between their successive collisions is comparable with the 
dimensions of the vessel, the swiftly-moving, rebounding 
molecules spend their forces in part or in whole on the 
sides of the vessel; and the onward crowding, more 
slowly-moving molecules are not kept back as before, so | 
that the number which strike the warmer face approaches 


back cooler face; and as the individual impacts’ are 
stronger on the warmer than on the cooler face, pressure 
is produced, causing the warmer face to retreat. 2 
efore referring at length to the experiments which led 
to my adopting the above theory, I will describe some 


I sent to the Royal Society on January 5, 1876, and which. 
is now being published in: the PAdiosophica, Transactions 
of the Royat Society, about seventeen pages are occupied 


with the description: of my‘ experiments with vatious . 
forms of this. instrument. In the present paper f are. 


pose only to safer. to’ af 


9 safer. .to'a: few, typical experiments 
during the veer TBS, 9 as 


ey 
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to, and in the limit equals, the number which strike thé | 


effects of dark heat, &c., on the radiometer, In .a paper: 


‘ 
' 
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|»: "To show the action of dark heat on the radiometer, 4 
+ candle was placed at such a distance from the instrument 
_ that the arms would make’ one revolution a minute, A 
“+ gmall glass flask of boiling water was then placed half- 
.an-inch trom the bulb. The revolutions instantly stopped, 
_ two of the aras. setting equidistant from the hot-water 

flask, The flask of water was removed. As the portion 

of the bulb. which had been heated by the hot water 
_ gobled, the white surface gradually crept nearer and 
. dearer to it, the superior repulsion of the candle on the 
_ black discs urging the arms round, and acting in opposi- 
-- fon.to the repulsion of the hot glass to the white disc, At 


last the force of the light drove the white disc with | 


difficulty past the hot spot of glass. Rotation then com- 
menced, but for some revolutions there appeared to be 2 
difficulty in the white discs passing the spot of glass 
which had been warmed by the hot water; and the flask of 
boiling water being replaced in its position half-an-inch 
' from the bulb of the radiometer, the rotation immediately 


ae : 

he instrument having become cool, the candle was 
‘again placed in position, so that it produced one revolu- 
tion in a minute. The finger was then pressed against 
the side of the buib, and as the spot of glass got warm, 


the white surface experienced more and more difficulty in 
getting past it, until at last one refused to pass, and the 


arms camé to rest. 

The instrument was again allowed to cool, and the re- 
volutions recommenced at the usual speed (the laboratory 
in which this was tried was somewhat cold). I then came 
from a warm room, and stood a foot from the radiometer, 
watching it. In about a minute the radiant heat from my 
body had warmed the side of the bulb nearest to me 
‘sufficiently to cause an appreciable difficulty in the move- 


ment, and soon the revolutions stopped. The same effect 
has been observed if the radiometer is brought into a 
If the 
‘daylight is feeble, the instrument not very sensitive, or 
an observer stands near the instrument, an appreciable 
sticking is observed as the white discs come near that 


very warm room and placed near a cold window. 


part of the bulb which is the warmest. 


These experiments show that many precautions are 


hecessary to guard against the interfering action of un- 
equal heating of the radiometer when it is being used for 
accurate measurements. 

Having found such an antagonistic action of dark heat, 
I tried the action of ice. This is equivalent to warming 
the opposite side of the instrument. A lump of ice was 
brought within half‘an inch of the bulb on the opposite 
side to the candle. 


by a powerful attractive force. 


' surface, 
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warm room and stood near it. 


20d always.with the same results. 
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‘surface dim with steam. 





The revolutions got slower, until at 
last the movement stopped altogether, one arm pointing 
direct to the ice, and being apparently held there 
ringing the candle 
nearer caused the arms to oscillate a little, and when it 

- was almost close to the bulb the force of the light over- 
_; came the action of the ice, and the arms revolved again, 
but irregularly, and with jerks, the discs moving quickly 
to the ice and leaving it with difficulty. In this action of 
.ite no preference was noticed for either the black or white 


_ A very delicate radiometer, in 2-inch bulb, was placed 
_ 40 a sufficient light to allow it to be seen distinctly, but 
Not enough to cause it:to move. J then came out of a 
In a few seconds it 
began to move slowly round in the negative direction, z.c. 
the black discs advanced instead of retreated. On moving 
away from the instrument the rotation gradually stopped. 
J again approached it, and held one hand an inch trom 
‘Sulb, Rotation soon commenced, but still in the 
: Weverse way... These experiments were frequently repeated 


the instrument was at rest I came quickly to it, 
ed on the tulb. There was a slight 
im’: the. normal direction, but this stopped}. 


directly, and the arms then revolved the reverse way for’ 
more than a minute, performing three or four complete: 
r.volutions. a Bee i ee 
_ A glass shade four inches in diameter ‘was held over ‘a. 
gas-flame till the air inside was warm, and the inner. 
it was then inverted over. the 
radiometer. Rotation commenced the reverse way, ard: 
kept up for several minutes. The glass shade was thea. 
dried inside, and heated uniformly before a fire until it 
had a temperature of about 50° C. It was then inverted 
over the radiometer. Reverse rotation instantly ‘com 
menced, and kept up with some vigour for more than five 
minutes, diminishing in speed until the shade had cooled 
down to the temperature of the surrounding air, , 

The same experiment was repeated, and whilst the arms 
were in fall negative rotation, a lighted candle was slowly 
brought near it. When three fect off the negative rotation 
slackened. When the candle was about two feet off the arms 
became still, and when nearer than two feet the instru- 
ment rotated normally, the antagonism between the action 
of the hot shade and the lighted candle was perfect ; by 
moving the candle to and fro it was easy to cause the 
radiometer to move in one direction or the other, or to 
becomie still. . 

I now tried the action of a radiometer the moving parts 
of which were made of a good conductor of heat, such as 
a metal, instead of pith, which is a bad conductor of, heat 
I selected thin rolled brass as the material wherewith tc 
make the arms and discs of a radiometer. ‘The parts 
were all fastened together with hard solder, and nc 
cement or organic matter was used, so that if necessary 
the instrument could be submitted to a high temperature 
without injury. The moving portion weighed 13°! grains, 
One side of the discs was silvered and polished, the othe1 
side being coated with lampblack, The apparatus was 
exhausted with a charcoal reservoir attached, A candle 
14 inch from the bulb caused it to revolve about once a 
second, the black surface being repelled in the normal 
manner. 

Standing in a rather dark cold room, it was covered 
with a warm glass shade, and it immediately began ta 
revolve the negative way, but very slowly. A few drops of 
ether poured on the bulb caused the arms to move rather 
rapidly the normal way. A hot shade put over whilst it 
was thus moving caused itto stop and then begin moving 
the reverse way. A small non-luminous gas flame was 
held vertically beneath the apparatus, so that hot air 
should ascend and wrap round the bulb om all sides, 
The arms now revolved the reverse way, 

The brass radiometer being someahat heavy, one was 
made of aluminium, the moving parts being hard soldered 
as before. A siphon-gauge was attached, and the appa- 
ratus connected direct on to the pump by a spiral, no 
charcoal tube being used. One side of the wings was 
bright aluminium, and the other was lampblacked. When 
exhausted the arms revolved very quickly to a candle a 
few inches off, the black being repelled, On adline | 
the candle the arms stopped and immediately commenced’ 
revolving the reverse way, keeping,up rotation for more 
than ten minutes, and being little inferior in speed to 
what it was when the candle shone on it. The whole of 
the bulb was heated with a Bunsen burner; whilst it was 
getting hot the aluminium arms revolved rapidly in the 
normal direction, but as soon as the source of heat was 
removed and cooling commenced, rotation set up in the 
reversé way, and continued with great energy till the 
whole thing was cold. It appeared as if the reverse 
movement during the cooling was equal in energy to the 
normal movement as it was being heated. aw 

A little ether was poured on the bulb of a very sensitive’ 
a radiometer as it was standing still in a faint light.” 

he evaporation of the’ ether caused a chilling of the in: | 
strument and a rapid abstraction of heat from the arms, ; 
They commenced to move in the normal direction 2nd, 
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‘ muivtes, and as .it slackened it could at any time be 


xapid movement a hot glass shade was placed over the 
"¥adiometer the movement slackened, the arms quickly 
‘came to rest and jimmediately revolved in the reverse 
‘direction, acquiring a speed of about two revolutions a 
minute, and Keeping up this reverse movement for. more 
than ten minutes, : 
, Dagain set the instrument in rapid rotation by dropping 
“@ther‘on the top of the bulb and applied the tip of one 


fiber to the side of the bulb for ten seconds. ‘The rota-. 


‘tign Stopped, and I could not start it again for some 
“thinates, although 1 dropped ether on the bulb, several 
*tmes in the interval. When the radiometer had once 
\gnore acquired the temperature of the air I dropped ether 
én the bulb, not in the centre, but so that the ether wetted 
“only half of the bulb. The arm which was nearest to the 
“part most chilled by the ether rushed towards that part 
-and remained, as it were, fixed opposite to it, refusing to 
move away, although I tried to equalise the temperature 
‘by dropping ether on the other parts of the bulb, and to 
drive it round by bringing a candle near. Not until the 
candle came within six inches of the bulb did the arms 
begin to rotate, which they then did with a rush, as if 
Surdenly relieved from a state of tension. 

’ T have referred to a sufficient number of experiments 
‘to show that a metal radiometer rotates in a negative 
direction on being exposed to the action of dark heat, 
the black advancing and continuing to do so unty! the tem- 
perature has become wniform throughout, On removing 
the source of heat, the fly commences to revolve with 
rapidity the positive way, the black this time rctreating as 
4é¢ would if light shone on it, 

To determine whether at temperatures between 250° 
and 100° the repellant action of radiant heat was about 
equal on black and on white surfaces, I used a radiometer 
‘having pith discs blackened on one side. A tube was 
sealed into one side of the bulb, and having two stout 
‘platinum wires passing along it, sealed their whole length 
in glass to prevent leakage of aur into the interior of the 
apparatus. At the ends of the wires a spiral of fine pla- 
tinum wire was fastened, and the other ends terminated 
in loops outside. The bulb was perfectly exhausted, and 
the following experiments were tried :— 

A tresistance-coil was so adjusted that a battery would 
keep the platinum spiral at a bright red heat. The arms 
‘of the, radiometer, which were before quite still, moved 
yapidly until two of the discs were one on each side of the 
hot spiral, the black disc being further off than the white 
disc, The resistance was then gradually increased, and 
ag.the temperature of the spiral diminished, the black 
Hise gradually approached the ie until, when the tem- 
perature was just at the point o visible redness in a dark 
room, the black and white discs were practically equidis- 
tant from the spiral. On diminishing the resistance, the 
‘game phenomena took place in inverse order. 

". ‘The resistance was again adjusted to give a bright red 
spiral, and the contact key kept pressed down. A lighted 
‘gaatch was momentarily brought near the bulb, so as to 
‘start p movement. 

gnd-kept up, with some energy, at the rate of about one 
‘gevelution in five seconds, equal to that even by a candle 
éigbt inches off. There was some little hesitation, as the 
white side came up to the spiral, but this was scarcely 
noticed when the speed had become steady. The resist- 
ance was now slightly increased. The speed became 
slower.as the temperature of the spiral diminished, and 
the hesitation, as the white approached the spiral, became 
more apparent: The resistance was further increased, 
“with the effedt cof. gre ete Still slower, bring- 
‘ing the temperature: of the spiral down to just visible 
Yelness in the dark.” ‘The ‘speed of rotation again 






“inereaged quickly in speed until ‘they revolved at a rate of 
Qne in four seconds, This thovement kept up for several 
“enived by afew drops of ether gn‘ the bulb, When in’ 


Rotation of the arms commenced, | 
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slackened ; at each approach of the white surface to. the | 
spiral it 4 pesbi to stop, ‘hesitate, and then pet past with 
a rush, “Thus it went on for a few revolutions, until one. 
white dise, a little nearer, perhaps, than,.the others, wad’. 
not abie to pass, and the arms, after a few oscillations, . 
came to rest, the black and the white surfaces ‘being, ag. 
near as I could judge, equidistant from the hot spiral... | 
I now tried to ascertain whether, at temperatures lower -’ 
than 100° C,, the white would be repelled most, - 


‘ | 


The resistance of the coil was increased again, and the: 
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| position of the arms in respect to the spiral .noticed,. 


When so much resistance was offered to thé passage of 
the current that the spiral would only be just warm, { 
fancied the white was further from it than the black, but. 
the observation was not satisfactory at higher tempera- 
tures ; up to visible redness the repulsion was equal for: 
each. Breathing on the bulb sent the arms rapidly round 
the reverse way. | | 

The battery was disconnected from the instrument, and 
one end of a wire was attached to one of the platinum 
loops, the other end of the wire being connected to the prime 
conductor of a frictional clectrical machine. A few turns 
of the handle sent the arms fying about wildly; first inthe - 
positive and then in the negative direction, till finally 
one pointed steadily to the piatinum spiral, and refused to 
move. When the candle was quite close it overcame the 
interference, and the discs revolved in an irregular jerky 
manner, In three or four days the electrical disturbance 
was sufficiently diminished to enable me to proceed with 
my experiments, but I could detect the influence for 
weeks after. 

Onc pole of a small induction-coil capable ‘of giving 
half-inch sparks in air, was fastened to the platinum 
loops, the other pole being held by an insulating handle. 
The loose pole was then brought near the bulb. The 
nearest disc rushed round to it and followed it a little, 
then it stuck as if the glass were electrified. By gently 
moving the loose pole round I could get the arms to 
rotate in either direction, and they would keep on for tive 
minutes or more when once started. These movements 
appear all to be explained by the known laws of static 
coer the rotations being of the “electrical fly ” 

ind, 

I obtained rotation in a radiometer without having the 
surfaces of the discs differently coloured. One having 
the pith discs lamp-blacked on both sides, and weighing 
1'25 grain, was exhausted with a charcoal tube attached. 
On a candle being brought near it, the arms moved until 
two of the discs were equidistant from the flame, and no, 
amount of initial impulse in either direction would set it 
in rotation. <A piece of ice caused it to move until one 
disc pointed to the ice, when it also stopped, but by 
shading the candle with a screen, so that the light shone 
on only one half of the tube, rapid rotation commenced, 
which, by altering the position of the screen to the other 
side, was instantly stopped, and changed into as rapid 
rotation in the opposite direction, | ) 

To enable me to exhibit the movement of a radtometer - 
to alarge audience I have made an instrument, the dises ot 
which are of thin glass, silvered and polished on one side, 
and coated with lampblack on the other. Owing. to its. 
great weight the movement is somewhat slow, but in 
‘the sun, or, with a strong light shining of the instrument, 
it is very striking, as it shows discs of light chasing each . 
other round the room. | : “a 

To communicate motion from the interior of the balb  . 


‘to the oltside, a radiometer was made which would - 


carry.round amagaet, Outside the bulb of this. ingtru- 
ment I suspended, in a vertical position, a smaller magnet: 
having the south pole at the top and the north pole at-thé - 

bottom ; this oscillates to and fro with every revolution of ' 
the radiometer, and making contact at the bottom, carries.’ 
an electric. current from a battery to a Mares ine ent 


through which. ribbon of paper is drawn by clock 
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which were brass, and the other two .a long watch-spring':: 
magnet. The discs were of pith blackened on one side. +." 

The instrument was floated in a vessel of water, four’: 
candles being placed round it to set the arms ih rotation. |; 
A mark was put on the glass envelope to enable a slight... 
movement to be seen. A as Sahat 

A powerful magnet was now brought near the moving. ’ 
arms, which immediately stopped, and at the same time » 
the glass envelope commenced to revolve in the opposite~’ 
direction to that in which the arms had been revdiving, | 
The movement kept up as long as the candles were 
burning, and the speed was one revolution in two minutes, * 
On the magnet being removed the arms obeyed the force of 
radiation from the candles and revolved rapidly, whilst the | 
glass envelope quickly came to rest. The candles were ther 
blown out, and as soon as the whole instrument had come 
to rest, a bar-magnet was moved alternately from one sidt 
to the other of the radiometer, so as to cause the vanes to 
rotate as if they had been under the influence of a candle. 
The glass envelope moved about one revolution in three 
minutes in the same direction as the arms, and on re- 
versing the direction of movement of arms, the glass 
envelope changed direction also. This I consider is 
proof that the internal friction, either of the steel point. 
on the glass socket or the vanes ayainst the residual air,, 
or of both these causes combined, is considerable. Moving 
the vanes round by the exterior magnet carries the whole 
envelope round in opposition to the friction of the water 
against the glass. 

In another communication I propose to give the results 
of my experiments on the influence of the residual gas on 
the movement of the radiometer, and also refer to other 
results which I have recently obtained. 

WILLIAM CROOKES 
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: ‘g0;that at éach revolution of: the radiometer a record is 
“printed on the strip of paper by dots; close together if 
7 radiometer revolves puickly, farther apart if it goes 
..Slawer, © ee 

The power-of the earth on the magnet 1s too great to 
-- allow the radiometer to start without some initial im- 
 petus ; there should therefore bean astatic combination 

inside the bulb, but for a single experiment it may be set 
_ ‘going by placing a few coils of insulated copper wire out- 
side the bulb and depressing the battery key for an 
'. fistant. An electrié current is thus passed through the 
coils of wire, and the interior magnet is immediately 
deflected ‘from its north-south position ; the impetus thus 
gained enables the light to keep up the rotation. 

For the purpose of measuring the amount of force 
exerted by radiation I constructed a torsion balance 
capable of indicating the millionth of a grain. A light 
beam having two square inches of pith at one end is 
wlanced on a fine fibre of glass! stretched horizontally in 
a tube, one end of the fibre being connected with a torsion 
handle passing through the tube, and indicating angular 
movements on a graduated circle. Th. beam is cemented 
to the torsion fibre, and the whole is enclosed in glass and 
connected with the mercury pump by a spiral tube and 
exhausted as perfectly as possible. A flat oblong piece of 
soft iron weighing accurately o'or grain is put into the 
.¢ross tube under the pith surface. This weight can be 
_ picked up by a horse-shoc magnet outside the tube and 
» dropped on any part of the pith, A mark is made at the 

exact centre of the pith surface, and by moving the mag- 

net about it is easy to place the iron weight accurately on 
' this mark, A ray of light from a lamp reflected from a 
mirror in the centre of the beam to a millimetre scale 
four feet off shows the slightest movement. When the 
reflected ray points to zero, a turn of the torsion handle 
in one direction or the other will raise or depress the pith 
end of the beam, and thus cause the index ray (o travel 
along the scale to the right or to the left. lf a small 
weight is placed on one end so as to depress it, and the 
torsion handle is then turned, the tendency of the glass 
fibre to untwist itself will ultimatcly balance the downward 
pressure of the weight, and will again bring the index ray 
to zero, It was found that when the weight of the 1-r1ooth 
of a grain was placed on the pith surface the torsion 
handle had to be turned twenty-seven revolutions and 
353°, or 10073° before the beam became horizontal. The 
downward pressure of the 1-rooth of a grain was therefore 
equivalent to the force of torsion of the glass thread when 
twisted through 10073°. 
I then found out the degree of delicacy of the balance. 
1° of torsion gave a very decided movement of the index 
| Fay, a torsion of 10073° balancing the 1-100th of a grain, 
“while 100074° overbalanced it. The balance will therefore 
_ turn to the 99-100,000,000th of a grain. 
_. Weighed in this balance, the mechanical torce of a 

candle 12 inches off was found to be o'o00444 grain ; of a 
‘ candle 6 inches off o'001772 grain. At half the distance 
, the weight of radiation should be four times, or 0001776 
. Se _the difference between theory and experiment 

being only four rillionths of a grain is a sufficient proof 
that the indications of this instrument follow ri idly the 

Jaw of inverse squares, An examination of the differences 
between the separate observations and the mean shows 
. onbend atid og sensitiveness of pr ae is 
». HOT Excessive, and that in practice it will safely indicate 
} : the millionth of & grain, ie aes 
“vg Tpertormed an experiment at the meeting of the Royal 
{" Society on March 30, last to demonstrate the movement 
OF the glassy. case of the radiometer. I made use of a 
‘\latge radiometer in a 4-inch bulb with ten arms, cight of 
iw * Dhwhorstond of fibre 1 » selected with 5 . Ten threads w 
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ON A NEW ASTRONOMICAL CLOCK! : 
HIE object of this communication was to explain to 
members of the Association and give them an oppor- 
tunity of seeing in my house in the University a clock 
which had been described in a communication to the 
Royal Society, in 1869, entitled “On a New Astronomical 
Clock and a Pendulum Governor for Uniform Motion.” 
The following description is taken from the Proceedings 
of the Royal Society for 1869, except a few alterations 
and additions, and except the drawings, which have not 
been hitherto published :--- 

It seems strange that the dead-beat escapement should 
still hold its place in the astronomical clock, when its 
geometrical transformation, the cylinder escapement of 
the same inventor, Graham, only survives in Geneva 
watches of the cheaper class. For better portable time- 
keepers it has been altered, through the vicious rack-and- 
pinion movement, into the superlatively good detached 
lever. If it is possible to make astronomical clocks go 
better than at present by merely giving them a better 
escapement, it is quite certain that one on the same 
principle as the detached lever, or 45 Earnshaw’s ship- 
chronometer escapement, would improve their time- 
keeping. 

But the irregularities hitherto tolerated in astro- 
nomical clocks may be due more to the faultiness 
of the steel and mercury compensation pendulum, with 
its loosely attached glass jar, and of the mode in 
which it is hung, and to instability of the supporting 
clock-case or framework, than to imperfection of the 
escapement and the greatness of the arc of vibration 
which it requires ; therefore it would be wrong to expect — 
confidently much improvement in the time-keeping merely... 
from improvement of the escapement. I have therefore: - 
endeavoured to improve both the compensation for change’, 
7 ree Pendulum and Inde. 


“On a New Form of Astronomical Clock with F ; ; 
penieatly Governed Uniform Motion for Esvapentent Wheel,” Ee 
ww : re : 






WHitam Thomeéon, F.R.S, (Communicated to Section Aof the’ 
' Association, Thursday, September 7, 1876.) . : 
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gf température in the pendulitm,and the modé of its sup- 


“gee, in a clock ‘which Y have tecently made with an 
‘nite sdead-beat escapement’ of’ Graham is retained, while 
its great defect, the stopping of the whole train of wheels 
“by pressure of a tooth upon a surface moving with the 
pendulum, is remedied. . | . 

:, | Imagine the escapement-wheel of a common dead-beat 
. Glock te be mounted on a collar fitting easily upon a shaft, 


"instead of being rigidly attached to it. Let friction be: 


\ properly applied between the shaft and the collar, so that 
“the wheel shall ‘be carricd round by the shaft unless 
isted by a force exceeding some small definite amount ; 
“ let a governor giving uniform motion be applied to 
| the. train of wheel-work connected with this shaft, and so 
| adjusted that, when the escapement-wheel is unresisted, 
‘: $t will move faster by a small percentage than it must 
“move to keep time properly, Now let the escape- 
“wnent wheel, thus mounted and carried round, act 
upon the escapement, just as it does in the ordinary 
‘clock. It will keep the pendulum vibrating, and will, 
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' \Jast as im the ordinary clock, be held back every time it 
touches the escapement during the interval required to 
"(get it right again from having gone too fast during the 
! receding. interval of motion. But in the ordinary clock 
the interval, of rést is considerable, generally greater 
‘than ‘the interval of motion. In the new clock it is 
«| equal to a'small fraction of the interval of motion : yy, in 
the clock as now working, but to be reduced probably to 


# 7 


ggint the turns of this escapement-wheel (a worm, for 
“\g8stance, working upon a wheel with thirty teeth, carrying 
4 hand round, which will correspond to the seconds’ hand 
“gf the clock) completes the instrument ; for minute and 
- “'hour-hands are a superfluity in an astronomical clock. 

_° Sg garious trials which I have made since the year 
|” $866 when this plan of escapement first occurred to me, 
[have tised several different forma, all answering to the 
preceding di tt 
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‘escapement on a new ptinciple, in which the simplicity of 


A ggmething much smaller yet. The simplest appliance to | 


' although differing: widely in their: 
and mechani : inal of them 
a escaperient-wheel is reduced toa single tooth or arm, : 





oe Fateh, 1827: 
to Qiminish as much as possible the. moment. of inértin’ 
of the mass stopped by the pendulum, ‘This arm sévalves. 
in. the period of the pendulim (two: seconds forca one 
second’s pendulum), or in some. odd multiple of it; Thug: 
the pendulum may execute one or more complete periods 
of vibration without being touched by the escapenient. .. Ja 
all my trials the pallets have been attached te the bottem ° 
‘of the pendulum, projecting below it, in order that satis-. 
factory action with a very small arc of vibration (not more” 
on each side than 1}, of the radius, ‘or 1 centimetre for 
the seconds’ pendulum) may be secured, Chock Gtk 

‘In the clock in my house the seconds’. pendulum of. the | 
fine movement, vibrates with great constancy through 
half a millimetre, that is to say, through an are of why of 
the radian, on each side of the vertical. This, I beheve, 
is the smallest range that has hitherto been realised in 
any seconds’ pendulum of an astronomical or other clock, 

In the drawing s represents the vertical escapement 
shaft, round which is fitted loosely the collar c, carrying 
the worm vw, The small wheel, 2, is worked by #, and 
carries round the seconds’ hand of the clock. a repre- 
sents a piece of fine steel wire, being the single arm 
to which the teeth of the escapement-wheel are reduced 
in the clock described in this paper; #7 the pallets. 
attached to bars projecting downwards from the bob, 8B, 
of the pendulum; /, a foot bearing the weight of the’ 
collar-worm and cscapement tooth, The bar connect- 
ing f with the collar is of such a Jenyth as to give a 
proper moment to the frictional force by which the collar 
is carried round. The shaft » carries a wheel, represented 
in section by zw, which is driven by a train of wheel- 
work (not shown in the drawing) from the governor. This 
wheel is made to go } per cent. faster than once round in 
two seconds, while the pendulum prevents the collar from 
going round more than once in two seconds, 

My trials were rendered practically abortive from 1865 
until a few months ago by the difficulty of obtaining a 
satisfactory governor for the uniform motion of the 
escapement-shaft ; this difficulty is quite overcome in the 
pendulum governor, which I now proceed to describe. 

Imagine a pendulum with single-tooth escapement 
mounted on a collar loose on the cscapement shaft just as 
described above—the shaft being vertical in this case 
also. A square-threaded screw is cut on the upper quarter 
of the length of the shaft, this being the part of it on which 
the escapement-collar works ; and a pin fixed to the collar 
projects inwards to the furrow of the screw, so that, if the 
collar is turned relatively to the shaft, it will be carried 
along, as the nut of a screw, but with less friction than an 
ordinary nut. Below the screw and long nut-collar, three- 
quarters of the length of the escapement-shaft is surrounded 
by a tube which, by wheel. work, is carried round about 5 per 
cent, faster than the central shaft. This outer shaft, by 
means of friction produced by the pressure of proper 
springs, carries the nut collar round along with it, except 
when the escapement-tooth is stopped by either of the 
pallets attached to the pendulum. A stiff cross-piece (like 
the head of a T), projecting each way from the top of the 
tubular shaft, carries, hanging down from it, the governing 
masses of a sueahiae friction governor. These masses 
are drawn towards the axis by springs, the inner ends of 
which are acted on by the nut collar, so that the lower 
or the higher the latter is in its range, the springs pull the 
tnasses inwards with less or more force, A. fixed, metal 
ring coaxial with the main shaft holds the. goverting 
masses in when their centrifugal forces exceed the forces 
of the springs, and pasa the move by forces of friction 
increasing approximately in simple proportion to. .th¢e 
excess of the speed above that which ae balances ‘the 
forces of the springs. As long as the escapementtooth is 
unresisted, the nut collar is carried round with the quicke? 
motion.of the outer tubular shaft, and so it sdrews uyp- 
wards, increasing the force of the springs, > Giace every 
sémiperiod of the pendulum it js held ‘back, by. eithes 
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‘pallet, and the nut-callar serews Zewh as much as it: 
pie during the preceding interval “of freedom, when: 
fhe action is regular; and the central or main escape- 
ment-shaft turns in the same'period as the tooth, being 
the period of the pendulum. If through increase or 
diminution of ‘the driving-powet, or diminution or in- 
creasé of the coefficient of friction between the governing 
masses and the ring on which they press, the shaft tends 
to. turn faster or slower, the nut collar works its way down 
or up, the screw, until the governor is again regulated, 


| 
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‘ have accordingly now made several. penduliims ‘(foecat 
tide-gauges) with no other material in tite moving Seti: 
than glass. and mercury, and with rounded knife, edges. of “ge 
agate for the fixed support ; and I am on the point of “4 
making four more for two new clocks which I am having:"“! 
made on the plan which forms the subject of this com-“ ° 
munication. I have had no opportunity hitherto of test~°:': 
ing the performance of any of these pendulums, but their.” 
action seems very promising of good results, and the; 
only untoward circumstance which has hitherto appeared“ 
in corinection with them has been breakages of the glassin’ * 


and gives the same’ speed in the altered circumstances. 
Tt is easy to arrange that a large amount of regulating 
power shall be implied in a single turn of the nut collar 
relatively to the central shaft, and yet that the periodic 
application.and removal of about ;4 of this amount in the 
half period of the pendulum shall cause but a very small 

eriodic variation in the speed, The latter important 
condition is secured by the great moment of inertia of the 
governing masses themselves round the main shaft. My 
communication to the Royal Society ended as follows :— 

“T hope after a few months’ trial, to be able to present 
a satisfactory report of the performance of the clock now 
completed according to the principles explained above. 
‘As thary of the details of execution may become mo-ified 
after practical trial, it is unnecessary that I should de- 
scribe them minutely at present. Its general appearance, 
and the arrangement of its characteristic parts, may be 
‘understood from the photograph now laid before the 
Society.” 

I am sorry to say that the hope here expressed has not 
hitherto been realised. Year after year passed producing 
only more or less of radical reform in various mechanicil 
details of the governor and of the fine movement, until 
abcut six months ago, when, for the first time, ] had all 
except the pendulums in approximately satisfactory con- 
dition, By that time I had discovered that my choice of 
sinc and platinum for the temperature compensation, and 
lead for the weight of the pendulums, was a mistake. I 
had fallen into it about ten years ago through being in- 
formned that in Russia the gridiron pendulum had been 
reverted to because of the difficulty of getting equality of 
temperature throughout the length of the pendulum ; and 
without stopping to perceive that the right way to deal 
with this difficulty was to face it and take means of secur- 
ing practical equality of temperature throughout the length 
of the pendulum (which it is obvious may be done by 
simple enough appliances), I devised a pendulum in whic 
‘the compensation is produced by a stiff tube of zinc and a 
platinum wire placed nearly parallel cach to the other 
throughout the length of the pendulum. The two pen- 
dulums of the clock shown to the British Association were 
constructed on this plan. ‘Now it is clear that the mate- 
rials chosen for compensation should, of all those not 
otherwise objectionable, be those of greatest and of least 
expansibility, Therefore, certainly, glass or platinum 
ought to be one of the materials, and the steel of the ordi- 
nary astronomical mercury pendulum isa mistake. Mer- 
cury ought to be the other (its cubic expansion being six 
times the linear expansion of zinc) unless the capillary un- 
certainty of the mercury surface lead to irregular ehanges’ 
in the rate of the pendulum. The weight of the pendulum 
ought to be of material of the greatest specific gravity 
attainable ; at all events unless the whole is to be mounted 
in an air-tight case ; because one of the chief errors of the 
‘best existing pendulums is that depending on the varia- 
tions of barometric pressure, The expense of platinum 
puts if-out of the question for the weight of the pendulum, 
even although the use of mercury for the temperature 
eompengation did not also give mercury for the weight. 


Thus‘even though as good compensation could be got by 


zinc end ‘pidtiitm as by any other means, mercury ought 


‘On sccount.of its superior specific gravity (nearly three 
times thc of load) to be pielerred to lead for the weight 
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two attempts to have one carried safely to Genoa for a tide- 
gauge made 
Government. 

As to the accuracy of my new clock, it is enough to 
look at the pendulum vibrating with perfect steadiness, 
from month to month, through a range of half a centimetre 
on each side of its middle position, with its pallets only 
touched during +}, of the time by the escapement-tooth, to 


feel certain that, if the best ordinary astronomical clock |: 
owes any of its irregularities to variations of range of ‘its’ 

pendulum or to impulses and friction of its escapement- ~ 
wheel, the new clock must, when tried with an equally: 
I hope soon to:. 


good pendulum, prove more regular. 
have it tried with a better pendulum than that of any 
astronomical clock hitherto made, and if it then shows 


irregularities amounting to 4, of those of the best astro- — 
nomical clocks, the next step must be to inclose itin an _ 


air-tight case kept at constant temperature, day and night, 
summer and winter. 





F anleahiind, 


ON THE TROPICAL FORESTS OF 
HAMPSHIRE * 
> NGLAND at the present time bas a climate far from 
tropical, but at the time to which this lecture refers 
the palm and spice plants flourished here ; and hence the 
climate then may rightly be spoken of as actually tropical. 





by Mr, White, to an order for the Italian 


The data on which this inference is based are the fossil _ 


leaves which are found in the clays of the south of Hamp- 


shire. Out of the many thousands of such leaves obtained | 
hy me during summer holidays for many years past, some _ 


selected specimens were exhibited in a cabinet in the Loan 
Collection of Scientific Instruments. 


Other collections.of. 


leaves from this spot and from Alum Bay have been made, __ 


and may be seen in the British Museum. It is the district 


immediately along the line east and west of Bournemouth 
which has been specially examined, and it is in the lower 
Bagshot beds, which are, comparatively speaking, amongst 


the youngest of the geological scale, that the leaves re- 


ferred to have been found. 

These Bayshot beds need not detain us; but as I have 
referred to them as amongst the youngest in the geological 
scale, [ may mention that above them we have the Brackle- 
sham beds, full of marine forms; the Barton beds, also full 
of marine forms, but telling a tale of a different sea ; the 
Headon, Bembridge, and Hempstead series, with many 
repetitions of marine and fresh-water gonditions, indicating 
long lapses of time. There is, too, the whole Miocene 
period, of which we have no trace in this district, but which 
we believe from continental evidence was.of vast duration. 


Then, toa, there followed periods of immense length, — 


during which England underwent its latest glacial epoch; 
after that, the time during which the gravels were formed. | 


While, therefore, we speak of these beds as almost the | 


youngest of our series, they belong to periods of an in: 
calculably remote past. | | | 
It is from the cliffs principally, and from the deep 


cuttings of the recently constructed railway from Bourne, | 
that our knowledge is mainly de-. 


mouth to Parkstone, dge 
rived. There are, in addition, the diggings catried | 
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pahese somewhat ‘monotonousdanking cliffs, agit 
vdthem that has been ubedrth a tee ee 
“Mora which I shall brigty de 
‘ang commence hy visiting the digging 
“We ses that theyaye ‘situated on a wild moorland 
with: hillocks, under the high range of chalk downs, in a 
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Very: bleak and ‘barren the scenery looks in high winds 
and, drivigg Showers, and the latter are of unusually 
* GOfamMon ‘egcurrence, the clouds being’ caught and held by 
othe bigh downs. “The moorland stretches far to the sea 
‘gad enwraps ‘Poole Harbour, continuing as far as the eye 
.. an reach, beyond Bournemouth to the tower of the fine 
“08d abbey of Christchurch and to the New Forest, being 
were and there clothed with extensive pine plantations. 
‘Bat in fine weather it has a charm of its own and is 
‘especially lovely when the yellow furze and parple heather 

are in full bloom. Even the actual diggings themselves 
“are most picturesque, especially those now abandoned, as 

_ there we find little deep blue lakes surrounded by many- 
_ coloured cliffs fifty feet in height, in which bright yellows, 
. Magentas, and crimsons predominate. I do not apply 
_the word blue to the small lakes poetically, for they 

are of an intensé blue, finer in colour than the famed 

‘blue of the waters of some of the Swiss lakes. The heath 

is, in some patches, of a magenta colonr, where a crimson 

clay patch forms the soil. If we examine these cliffs and 

‘banks we find them composed of clays dark or white, or 

red and white mottled, of layers of coarse grey grit and of 

sands of every shade of red and yellow, white, and varie- 
ated. Often the sands have angular lumps of clay im- 
« bedded in them. The quarrying is mostly done in open 

pits, the clay being dug out perpendicularly with a long 
‘and narrow spade. Some of the deeper seams are mined, 
“and a considerable depth is reached in Mr. Pike's work- 
dings, and at Branksea it is worked under the sea-level. 

‘These pipeclays are exported to all parts of the world 
"wherever good pottery is made. 

_ . Overlying the pipeclays we find another series of de- 

posits, which are not here quarried for use, but looked 

upon as refuse; but near Bournemouth they are dug into 
_in many places for the brick earth contained in them, 
| They are easily distinguished by the darker colour and 
more sandy nature of the clays. These drab clay basins 
are of smaller extent and are full of remains of decayed 
_deaves, and have actual seams of coal in them, which is 
burnt by the viltagers. We now cross Poole Harbour, at 
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s near Wareham. | (ue sand | How, where. t] | 
| are’ retognised from a great distance by their’ 


pia which:stand ‘the massive ruins of Corfe Castle. 


. ’ t ® a 1 2p 

1 joa tilig ee Som ea ye ieee ae a er 

‘ oot ‘ my ~ rt nyt ta F a ‘ ee ) hh 

+ rend at 7 ‘Fr: + Ale ‘ i aa P ae Heh 

» 6 f F , ret i r 1 a < + we y 

' oe Ag + B Be f ae 

j ' ‘ \ . wom fT Rt ey tin, 
; 


44, 








loose white sinds and thixigle:with a ‘thick’ 
aa i § TAVe 4 Ge od va! P te ‘ wi ‘ Pe a ea i 
es engi stil further east these beds disappear beneath‘: 


‘the Bea in consequence of the general dip of ‘the-strata... 


The ‘sand ‘heds which follow, where. they-cap the cliffs,’ 
mig x ovenel f 
slope ‘from: the cliff shorewards, for they are so loosely ; 
composed that every wind blows the sand away in duds” 
and leaves the shingle to rattle down on to the beach...’ 
So loose ‘is this material that that part of the coast line: 
which had. cliffs composed of this sand has now but an:: 
insignificant height ; all the sand has been blown away ‘by: 
wind and waste rain, until the shingle has been left , 
dropping lower and lower, and the stones which neither : 
wind nor rain could affect, have come closer and closer’ : 
together. This is the cause of the land connecting Hen- _ 
gistbury Head being much lower than any other in the’ 
neighbourhood. The shingly beds are ancient sea ° 
beaches, and the slope of them to the ancient sea can 
still be seen in places. So long have they been exposed 
that the flint pebbles in them are sometimes almost, de- 
composed, the familiar white coating to the flints bein 
an inch or moie thick. This shingle, whichis compose: 
of rounded pebbles, that tell the tale of a long railing: 
on the old sea beach, is now the source of the pebbles on .. 
the present beach, and the round condition of the pebbles,’ 
on the present beach on this part of the coast is not as on 
the shore further towards Poole, or as at Brighton, thé: 
result of present wave action, although the existing. 
sea has undoubtedly reduced the pebbles in size. They 
cannot be confounded with the later angular river gravels 
which everywhere cover this area. 

At the peninsula of Hengistbury Head, about six miles 
beyond Bournemouth, the cliffs again rise, being at frst 
composed of black, chocolate-coloured, and white sands 
with pebbles, and farther on of green clayey sands con- 
taining nodules of large irregularly-shaped concretions of 
sandy, argillaceous ironstone disposed in layers, until 
lately worked for iron and shipped to the smelting fur- 
naces of South Wales, Beyond Christchurch Harbour we 
have cliffs of white sand which, according to my views, 
close the series. : 

Inland the country has a barren appearance except in 
the plantations, and the scattered brick pits afford no 
additional information of use to us in our present re- 
searches. There is but little of interest to the tourist 
except on the very edges of the district where the archwo- 


’ 
' 
‘ 


logist will be interested in the Minsters of Christchurch 
with its associated ruins, Wimborne, and the ruins of 
Corfe Castle. : eae 
No. order of arrangement is at first apparent in these 
beds, but by going backwards and forwards over the 
ground attentively there is, it seems to me, a. very well- 
marked and recognisable sequence, 1 will. now tell you 
what I take to be this sequence, It has never been sub- 
mitted to geologists before, and it 18 possible, as is often 
the case with new work, that there may be some objec- 
tions raised to it. | hg 


high tide a magnificent sheet of water, the distant hills, 
“behind which the sun ‘sets, giving it the appearance of an 
. ftalian lake, and glance at Branksea Island as we pass-— 
>the owner of which, however, will not allow us to land, In 
“the sheltered bay of Studland we can sce but little of the 
‘gliffs, as they are now mostly overgrown to the very beach. 
wAMe are, struck, however, by the coloured sands which 
* forcibly remind those. of us who are jatniliar with them of 
the’ still ‘more. brilliant hues of the sands at Alum Bay. 
Being ferried across the inlet of Poole Harbour and | 
‘ watking along the Heach towards Bournemouth, we find 








* ‘the coast for the first mile composed of hills of blown. PGES WATER? -MAING a 
“‘gand, beyond which the clifis we have been viewing from | | a a ak He 
“a distance rapidly rise... These cliffs are themselves of. — : a  egitiat = 
father monotonous appearance, being devoid of the bri | ©. | ~~. M Dp, ee Eas ! 
+» fant colouring so-conspictous atAlum and Studiand Bays,; . re) ee Or, tS See 
“Bt they: are crowned for the greater part of their length AP We ep ae time tye 
a se woods, ‘Their colour varies from buff'to white} 2 elt 

one's ori white.to slate colour. We notice apparently | ” 2 sats 


ie ess successions.of clays, sands, and grits deposited at 


‘angles and without any single bed being trace..| Lwogld refer tothe diagram (Fig, 1) where Ths 




















“able for more.than afew yards, The cliffs, presetving,| pressed my reading of this district, This Jowerdresh 
‘the same @hatgcters fora distance of four tiles extend | series is soon in the neighbourhood of Corfean 
‘to near Boseombie; where. we ‘notice.2 change in ‘their | of the Giilie.at Studland, It is charanterined 
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COUpOsiae ae tye are black and still: mote sandy, }..0f pipectiars, cand ‘hne.e thickness oF net 
the upper parte ot tee Gitte are far fepe steep: and. seem | The middle -inbuhwnter series, 99" 
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“and ‘at Studiand, forms the whale ‘ | 
“Wetween Poole Harbout. and Bosrmenoith, We thus 
viiave a sragnifoenk seckat ar. Lage long and 100 feet 
“io height. Branksea Island ‘ts also fori . 
"Their entire thickhe’s canndét yet be accurately. stated, 
but may be put dowg at some. 300 feet. 
racterised by the fact that the clays contained in them ate 
“usually bricked a 





ickeearths : | . : 

The next seties above is a marine series and is some 
4oo.or so0 feet thick, The base beds are dark sands and 
‘clays, sudgeeded ‘by. pebble beds and sands, then more 
‘gandy clays -with pebbles, afid ending with a thick deposit 
“of white sands, This marine portion of the series occupies 
the-cliffs between Boscombe and High Clif, : 
Plain as this. order of depusitian appears, we have col- 
‘lateral proof that this interpretation is tight, for at Alum 
‘Bay theré is.a complete section of the whole of these 
‘béds although somewhat thinned out, upheaved verti- 
‘cally, that is, turned completely on en , 80 that we 
can examine them in detail in the space of a few 
hundred. yous like passing in review volumes on a 
hook-shélf. We see in succession the lower pipe-clays, 
the brilliant safdé, the dirker clays, sands, pebble- 
beds, one after the other, so tilted up and so placed that 
those who know nothing of the depression and elevation 
of areas can with difficulty be brought to believe that 
they have all been deposited horizontally, 

In giving; you the history of the deposition of these 
beds, I shall have to speak of a sinking atea, and before 
doing so let the remind o that in Lyell’s “ Geology,” a 
book in everyone's harids, many instances are recorded, 
of sinking areas in histotic times, from our knowledge of 
which we féel justified in supposing that there were sink- 
ing areag in geological times. 

. “The thick pipeclays and quartzose grits which we find 
at the bittam of the series can without the slightest hesi- 
tation be refetted to the regult of the wearing away of 
granite rock, far whetever granite is worn away by water, 
there we find white clays and similar quartz grits. We 
need not go further than Cornwall to. see stil! finer clays, 
which have been produced in quite recent times from 
granite by the agency of water. 


| They are cha- 
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thé Nive gt the next flood spreads: over-the valley, cavers: 
in Cothinon with the surrounding ground. what was. the; 
tales agains and again with thick grits. Such is ‘the origig» 
of the large basins containing the clays which serve. now? 
to make your pipes and your crockery. You have.onlye:! 
to recognise that the valley in which this takes place wag? 
slowly sinking, and there is no limit to the thickness ‘of 
sands and clays which might be thrown down on any one. 


spot and in this way can be explained the sudden a 
changes from grit to clay, which would else bea puzzle 
to us. The size of these old lakes is very well seen ‘now: 
wherever a clay basin has been quarried away, for thes# 
clay 18 quarried away for use whilst the sand is left..:, 
Some of them are represented by the beautiful blue pools * 
I told you about, and are seen, therefore, to have been” 
about one-quarter to one-third of a mile round, whilst * 
their depths have varied from 30 to 6o feet. Mr.>. 
Lawrence Pike informs me that other clay basins are of | 


a 


ki 
is 
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larger extent, being $ of a mile in diameter, Their 
greatest length is in the direction of the valley, These ° 


clays extend under the surface, eastward, for they are ‘ 
worked at Branksea under the sca-level, at Parkstone, ~ 
and near Bourne. At Alum Bay they are tilted up, \ 
and are full of beautiful fossil leaves. A 

This next series of beds above, which I have told you . ° 
are of a different character, mark a great change in the: 
conditions of the land. The clay patches are of smaller 
extent, being the filling in of mere ponds or puddles, | 
which acted on a smaller scale, as the lakes of which we * 
have just spoken. The change indicated by these beds | 
is one from the valley in which the previous contained beds | 
were deposited, to a broad Jow-lying tract in proximity . 
to the sea, We infer that we can trace how this tract 
ore gradually lowered and lowered down tu the sea- - 
evel, 

‘The belief in the gradual lowering of the land in this 
area is borne out by the fact that in the cliffs near Poole, |. 
which are slightly lower in position than those farther 
east, we get only leaves of evergreens and forest trees, 
whilst as we work our way east so as to meet with beds 


he beds of this district | on a higher level or, which is the same thing, of more ; 


included in the Tertiarias, first laid down over the chalk, | recent age, we get a mixture of ferns and other plants, 
were’ those now called London clay (# marine deposit), | 


and when the streams which brought down our Bagshot 
beds first spread out their deposits, they spread aver the 
London clay, except, pethaps, in thase places where they 
first cut away the Lotidon clay, so that some of these 
Bagshots were possibly laid down on the chalk, The 
water int this tase came from the west, and as here we 
are neate¢ the hills, which were thé source of the clay, 
we find. the grits coarser and the clays thicker. : 
» At Studland the grits - — 80 agra es at spel 
Ba a tong. ay east, the sands ate Very fine, so tha 
pind ee ' owing, the arial ay tell which of these 
spécimetia Carte from either place. do to 
Pirech ! clay-paich represents a small lake, first scooped 
by the pariaiag water out of the beds just 


deposites, ak : 


wy 


mode 


filled in by sediment. 
ces of the distant granite rocks, and. the 
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komvencd Particles are carried by rain into streamnlets, 


them on to the river. The river, 
: bing along, gtinds the focks which 

bed itte round boulders, until in flood 
white. with fnely-divided granite. This 
tilong by the rus 
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Walley whenever the straam bursts its banks, 





‘water instantly kills them. 


which lives in fresh water, 


which require much moisture, whilst farther east still we: 
get assemblages of plants that could only have lived in 
absolule swamps. ; . 3 
Low as the land appears to have become we have no 
evidence whatever, throughout the whole thickness of this 
part of the seri¢s, amounting to 300 feet at least, with an | 
exception which I will tell you about diréctly, that it was | 
low ériough to be inundated by the sea, as the few shells ~ 
that have been found are of fresh-water kinds, ' The 
exception alluded td is the occurrence of loge of wood 
bored by the ship-worm or teredd. All the ship-worms 
enerally known to us live only in salt water, arid are so 
elidately organised that the slightest mixture of fresh © 
_ This isolated fact for some. . 
tlme presented a grave difficulty, but happening to read - 
Mr. Gwyn Jeffreys’ interesting account of the habits of | 
this creature, 1 not otily found that he felates the occur. : 
rence of similarly bored wood 300 miles up the River, 
Gambia, but distinctly states that there ia a. species 
3 | Therefore this rok 
amarine indication may be on his authority removed, and, 
supposiig this theory should be verified’ and universally — 
od; hlipet Bigg) infer that ‘these middie beds’ are 


‘of irésh«water ot 
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We néw cutie to the third series of bede, A. still con- 
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@ inthis series of marine beds we have at the bottom 
Bagoon beds, as I call them, which may Yepresent a similar 
Mtate of things to what we see at Christchurch, or Poole, 
et Weymouth, or any place where we have mud banks 
Wii dry or even shallow, between each returning tde. 
AVe still Sind here leaves of trees, many of them doubtless 
bverhanging the lagoons, which have so slowly decayed, 
i are avergrown with zoophytes; crowds of 
Bysters are met with; we find the remains of shore- 
Frabs, which from our knowledge of existing species, 
Wwe infer, overran the muddy shore; the callianassa, a 
brawu-like creature, which bored through the mud; 
Sinpets, arcas, corbulas, and many other shell-bearing 
Molluscs, passing their lives, dying, and becoming buried 
n the sediments of the sheltered lagoons. This lagoon 
U paitien went on until the gradual sinking has permitted 
the ever-encroaching surf to break over the lagoon barrier, 
to rush in, and in time overwhelm them with rolled shingle 
mand sea-sand, We still trace the lagoon condition fora 
unile or so east, where it is represented by cigar-ash 
coloured sands, impregnated with salt, and coloured with 
this dark tmt of carbonaceous matter. These sands 
contain very perfect remains of branches of a comferous 
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BRANCH OF CONIFER 


Fre, 3 Tar tandiaae, 


tree resembling the genus Dacridium and large pieces 
of cactus, It should be mentioned that this is the 
cathest cactus known, and that the spines are found to 
be still flextble. ‘The sands are in other places crowded 
with fruits something Ike those met with at Sheppey. 
Unfortunately the salt contained in them effloresces and 
splits all these specimens into fragments, 

] may just tell you that at Hengistbury Head we have 
decper sea deposits, with sharks’ tecth and bones, At 
Highcliff, Barton, we have relics of a sea swarming with 
life, niyriads of fossil shells may be collected on the cliffs, 
whilst still further on at Hordwell, we have beds showing 
that the land arose again, affording suitable conditions 
fur the growth of luxuriant palms, and was the haunt of 
the alligator, turtle, and other reptiles which are now con- 
fined to tropical countries. 

Fig. 2 is a view of the Valley of the Bourne at the time 
referred to above; a description will be given in the next 
article, (Lo be continued.) 
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GEOGRAPHICAL CURIOSITIES 
D? 


RING the meeting of the International Geographi- 

cal Congress at Paris in 1875, the National Library 
opened an exhibition supplementary to that which was 
held in the Tuileries, Although very mch in documents 
and modern geographical works, the great national insti- 
tution did not wish to show simply a duplicate of the col- 
lections exhibited at the Tuileries, and it therefore brought 
out only ancient and rare objects which the rules of the 
establishment wisely forbid to leave the building. Thus 
it showed to the public neither its great topographical 
maps, such as those of Cassini, van der Maelen, &c., nor 
NS reornt atlases, its numerons geological maps, its hydro- 
of the French, English, and other Admi- 
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Administrator-General of the National Library, and to 
M. E, Cortambert, Librarian of the Section of aps and 
Plans, there was exhibited in the magnificent Mazarin: . 


Gallery a collection unique of its kind, and te which the , 
Departments of Printed Books, Manuscripts, and En- 
gravings contributed. The objects cxhibited belonged 
yenerally to Group IV., devoted to Historical Geography 
and the History of Geography, and comprised, besides 
alcient and mode: works and MSS. treating of geo- 
graphy and its history, ancient maps and globes, instru- 
ments used by ancient geographers, astrolabes, suh- 
dials, &ce. 

The success of the exhibition in the Mazarin Gallery 
inspired the Administration of the Library with the happy 
idea of transforming this temporary exhibition into a per- 
manent institution, This has been established in the 
ground-floor of what is knewn as the “ Salle des Globes,” 
and in the two rooms which look out upon the great court 
of the Rue Richelieu, has been recently opened to the 
public who are admitted on Tuesdays from to to 4. 

Although the limited space at disposal in these apart- 
ments has not permitted the transference of all the objects 
exhibited in the Mazarin Gallery, and although the De- 
partments of Manuscripts and Printed Books have kept 
possession of some of the valuable documents lent on the 
occasion of the Geographical Congress, the exhibition is 
nevertheless of the greatest interest on account of the 
rarity of the objects which 11 contains. Space forbids us 
to give a complete list of the many objects exhibited, 
thouvh we are able, through the courtesy of the editor of 
fa Nature, to give lustrations and descriptions of a few 
of the curiosities. There are nearly 500 objects alto- 
gether, and those who desire a complete descriptive cata- 
logue of them should procure No. 178 of the French journal 
just referred to. 

On entering the first room of the exhibition the visitor 
is at once struck with the large dimensions of the two 
great globes of Coronelli, made, in 1683, by order of the 
Cardinal D’Estrees, who presented them to King Louis 
XIV. One of the most curious objects shown in this 
room is a map of the world, probably of the ninth or 
tenth century. It is a copy of one which appeared in 2 
Commentary on the Apocalypse written by Beatus, a 
benedictine of the monastery of Valcovado in Leon, who 
lived in the eighth century. The original of which the 
one exhibited (Fig. 1) is a copy, belongs to the library 
of Turin. It shows strikingly the wonderful notions 
which these old monks had of the universe, and especially 
of the earth in which they dreamed their uneventful lives 
away. Four winds, represented by the grotesque figures 
seated upon the skin or leathern bottles, and holding 
shells in their mouths, indicate not the four cardinal 
points, but the collateral points, where the sun rises and 
sets at the summer and winter solstices. The orientation 
of the map, as was for long the custom in the middle 
ages, places the east at the top, the west below, the north 
on the left, and the south on the right. A circular ocean, 
the old river Oceanos of Homer, surrounds the world. If 
we examine the interior of this steange mappemonde 
I-urope will be seen on the left, Africa on the mght, an 
Asia at thetop. The Mediterranean is represented by a 
very regular parallelogram, extending from east to west. 
A not less regular branch of this sea occupies the place of 
the Archipelago, the Black Sea and the Sea of Azov, and 
bounds Europe on the east, the north-east point of the 
continent being indicated by the words fic Caput 
Lurope (Europe). Islands uniformly square are spread 
over the Mediterranean ; we may recognise under strange 
names, Corcyra, Cyprus, Samos, Sicily, Corsica; the 
name Zassis, which may also be noticed, designates, RO 
doubt, the City of Tarsus, which the author evidently 
regards as an island. : 

In the surrounding ocean appear other isl-nds not leas 
fantastical. On the east the island of Crisa and Algure 
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in allusion to thé: agte of gold and silver. of 
ay a2 getic ‘ndia ; on the north-east 
“the Island of Tulé, which recalls the famous, Thul€ ; 
Spenlay jaar ; then the.Island of Seotia, which, however, is 
‘ot Scotland, as many might be apt to think, but the 
pcb igriapdeer? y = are! ane 3 for it. pe not till 
about the twelfth. century that the name was fairly trans- 
‘fergedto North Britain, c 

-' £H@ Ovography of Europe is shown, partly in enormous 
cones, partly in elongated masses, five principal chains, 
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,, We “ancients, in trans-G 


_of which ‘only one is named, the Mountains of Gaul 
{Montes Galliarum), without doubt, the Pyrenees. The 
‘bydrography is wretchedly meagre. The largest river is 
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curious course is given to it! GA | ti, 
Tagus, under the name of Zawus, which in 
of ‘geography, discharges itself into the 


wtter ‘contempt : 
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© secorid in extent is the (7 
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! Mediterranean.‘ 
What considerable river is that which flows towards. the". 


i 
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east under the name.of Lusés, a name still applied in Asia.’ 


toa 


large river situated almost opposite to this one? ;. 
Perhaps it may be meant for the Pontus Euxinus itself, 


the Black Sea ; for to mistake a sea for 4 river was not “A 


an uncommon thing with these old geographers. at 
The political geography is of a higher kind 
physical geography. To speak only of Gaul we find ° 


than the ; 


mention made of Aquitaine, Toulouse, Gallia Lugdunensis, ‘; 
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Fic. 1.—-Map of the world contained in Beatus’s Commentary on the Apocalypse (ioth c.). 


‘gud-Gallia Belgia ; we also find Francia, which, however, 
‘Woes not stand for France but for Franconia. 

‘Tn Agia, on the spot, no doubt, where Paradise was. 
‘supposed to have been placed, appear Adam and Eve, in 
grotesque position, and near them the serpent, who 
‘however, has nothing tempting about him. Ten conic 
shountaitiy. surround this curious scene, without names 
except Libasus, the Caucasus, Carmel, and Sinai, Only 
three ‘rivers flow in this vast space: first the Jordan, 
‘which encompasses Mount Lebanon in a very strange 
the Enphrates, which, though it bears rio name, 
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way 


be divined ‘by the name Mesopotamia written on its | larg 


banks; and then the Eusis, that mysterious Eusis to 
which we referred above. | 


The countries and the towns are more abundantly | 


treated, Ch & scattered pretty much at hazard, | Jeru- 

salem holds 3 

{ude .Ascalon, Sidon, Antioch, Asia Minor, Phrygia, | 
esopotamia, &c., are represented in situations more or’. 

lespinexact, © se ceed, Mant 

In Africa, what strikes one at first is the Nile, the enor-. 


mous Nile, divided near its, sources into two branches,’ 
each issuing from a lake ; it tatla into che sea ‘by. a mouth 
than that:of the. Mediterrapean itself. A note in«:, 
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‘getted hetween its sources tals si the youd which is mixed century shows a marked progress on: that wich we have” 
with the sand of the river, a vast lake which it traverses, | just. described . 
“and the sandy deserts of Ethiopia, through which it flows, . er ee 
The only other river seen in Africa is one without a name, 
‘which descends from: the eountry of the Garamantes and 
' falls into the Mediterranean 5 it is probably the Bagradas 
—the Medjerda of the present day. The mountains of 
‘Africa are but poorly shown, After Mount Atlas (J/oxtes 
Atlant), which is 7 either in its place nor very markedly 
brought out, there may be noticed three mountains which 
| asat” in the Mediterranean, and two steep and sharp- 
| pointed | mountains designated by the scarcely legible 
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kag. 3.~Arab zudiac (one-titth size of original). i 





The room in which this map is exhibited contains many 
, equally curious objects, some of them of great rarity and 
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Fic. 4.~French astrolabe (oue- filth size of original), 


value. Among these we may mention a copper cosmo- 
graphic apparatus (Fig. 2) by Thuret, of date 1725. On 
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words, dio Alpes Contra Arasibi; this should perhaps 
N be read Contraria sib, ic. two mountains opposite each 
s other, forming,’as it were, two walls between which is a 
| Marrow passage. But where exactly are they ? 
A note inserted in the south of the map tells us that, 
g independently of the three Lae of the known world, 
thete'is beyond tite ocean a fourth part which is unknown 
to ugitn account of the heat of the sun, and on the con- 
Akos of which, it is fabled, adds the author, that there are 


A reproduction ‘of this: map belonging to the rth | 
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Fig. 5 —Martin Behaim's map ot the world. 


one face are represented the northern constellations, and” 


Bs ay recently pub- 
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5 with hours and day : 
ee e movement anets Ground the sun. . It 
ie worked by means of roy ‘mechanism in the 
ointeri or, and is madie.te “indicate the days, months, 
and years. In other ‘rooms are shown ‘the curious 
) Arab zodiac represented in Fig. 3. and a French astro- 
abe (Fig. 4) made by, i pRO AONE Chassignet, and of date 
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ene ot ‘Martin Behaim, of date 1492, the original of 
whic ssa at‘Nuremberg, This globe is extremely curious, | A 
an clally: on arpa of the lacuna in the region where 
‘America should be, that continent not having been dis- 
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a - ee i Fic. 6. North-east region of sia Anserica (x6th.¢ » 


the globe was made. An idea of the con." 
the oaly known, scopy of the sales | 
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oboce isa. “acd nil: 
map af’ ‘the world, painted on ing. et by” ordet F f a3 
Henri ‘1, (1$47-1559). Some ‘critics, “among: others |M.<: 
DAnezé, date it as far back as the time of Frangels Io 
(t515~47).- In Fig. 6 we have ‘reproduced a, portion” of 
South Aimetica after this curious document. ¢. 

Among other objects is a facsimile of the well kiowa: 
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brated map of the world of Sebastian Cabot, of date 1 S44,” 
yaluable legend in Latin and Spanish infornis us,:.’ 
among other things, that John an ‘Sebastian . Cabot | 


‘Such are a few of the objects es in this extremely | ; 
interesting. arid Joes cranny No. doubt, any ; 
of ovr xeadetg will be be glad yo naw pf its Saini and. 
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| landed ‘on the seal continent in 1494. 
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bose who take an interest . 
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n the progress of geography 
vill doubtless think with us -that,such an exhibition adds 
“oan Collection is closed, nothing at all approaching it 
mists in London, . ? ey | 
BM URES AND OCEAN CURRENTS IN 
TEMPERATE SOUTH PACIFIC 
NM the Annalen der Hydrograhhie und maritimen Me- 
tearologie (Jahrg. iv., 1876, Heft 6, p, 219), Herr von 
Schleinitz, a member of the recent expedition in the 
Serman corvette Gazelle, states his views on ocean tem- 
eratures and currents ; these are somewhat different from 
hose expressed by Sir C. Wyville Thomson (Proc. Roy 
joc., vol. xxiv.), which are based on the data obtained 
luring the Challenger ‘expedition. The Gaszedl/e, after 
saving Auckland (New Zealand), pursued a course 
Imost due north as far as the Fiji Islands; thence 
he. proceeded to the Samoan Islands, situated at a 
hort distance north-east of Fiji. After a brief excursion 
o the Tonga group and back, the Gaze//e (from long. 


92° 18"5 W., and lat. 14° 281 S.) sailed some 2,500 


tautical miles in a south-south-east direction (to long. 
41° 114 W., and lat. 45° 33°6 S.), after which she took a 
lue easterly, and later on, a south-easterly course, to 
Magellan’s Straits (long. 80° 30°3 W., lat. 51° 41°6 S.). 
(he observations of temperature on the long cruise be- 
ween the Samoan Islands and the Magellan’s Straits 
re of special interest, as the course taken by the Gase//e 
ies to the south of that pursued by the Challenger. 

On the first part of the course described, which has a 
lirection nearly coinciding with the meridian, eight series 
ff observations of temperature were made. The bottom 


irofile of this part shows a peculiar absence of elevations, 
vhich is all the more remarkable when compared with any 


imilar profile of the same Jength in the Atlantic. 


The conclusion arrived at by Herr von Schleinitz, and 
ased on the results of his observations is, that in the 


*acific the arctic deep-sea current crosses the equator in 
. southerly direction and meets the antarctic current 
mly between lat. 30° and 36° S, This is just the reverse 
f what takes place in the Atlantic, as it seems highly pro- 
able from the observations of both the Chadlenger and 
he Gazelle expeditions, that in the Atlantic the antarctic 
leep-sea current passes the equator, running northward of 
he same toa considerable distance. 

Herr von Schleinitz concludes from these latter ob- 
ervations, that if the antarctic deep current enters the 
Yorth Atlantic, even as a current of limited breadth, it 
aust nevertheless carry enormous quantities of water from 
be South Atlantic to the North Atlantic, as it is certain 
hat the current has a depth of more than 1,000 fathoms on 
he average. 


he Arctic Sea and Behring’s Strait into the North Pacific, 
md that may be the cause of the preponderance of the 
retic current of this ocean over its antarctic one. 

The natural conclusion drawn from this is that the 
youth Pacific, in order to complete the whole circle, gives 
ugreat part-of its waters. to the South Atlantic, and asa 
Woof of this it might be pointed out that the ice limit 
lots fot approach the equator so much anywhere as it 
loes inthe South Atlantic. : : 

The following facts may also be mentioned as in favour 
if the hypothesis of a certain regular circulation taking 
aoe ii the-manner described. A comparison of the air- 
intherse'dy:well as the ‘sea-isotherms both of the Atlan 
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golder than the North Atlantic ; (2) the North Adantic ig’ 





ye more to the many attractions of Paris ; now that the 


He then asks the question, What becomes 
f this mass of water? There is no strong surface current 
n existence which carries it back to the South Atlantic ; 
ven the current caused by the south-east trade winds 
uns mnore towards the Gulf Stream than towards the Bra- 
ilian coast current. There seems only one hypothesis 
iossible, viz,, that a great part of the water flows through 





tic | 
‘atific Oceans shows that (1) the South Atlantic is. 
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warmer than the North Pacific; (3) the South Pacific’ 
is warmer than the South Atlantic. oe Sener See 

The higher temperature of the North Atlantic Ocean 
has hitherto been generally explained by the influence of 
the Gulf Stream. But a similar current exists in the 
North Pacific, and yet this is colder. There is no doubt 
that the Gulf Stream has a warming effect on some Euro«’ 
pean coasts, but it is very probable that considering its 
comparatively small breadth of about roo nautical miles, 
and shallow depth of only 100 fathoms, the stream is far 
too insignificant to be able to exercise or dar et influ-' 
ence upon the climate of the whole North Atlantic and of 
the coasts surrounding this ocean. 

On the other hand it does not seem to have been suffi- 
ciently appreciated hitherto, that a very large part of the 
North Atlantic is filled by water, which has crossed the 
equator, even if at a considerable depth. However 
trifling the rise in the temperature of this water, as caused 
by the passage over the equator, may be, when compared 
to the general ecu igo of the South Atlantic, it is 
nevertheless a fact that there is an important amount of 
heat, which the South Atlantic loses and the North 
Atlantic gains, on account of the very large extension of 
the current. Nor can it be objected with regard to this, 
that the mean temperature of that mass of watet is pro- 
bably below the mean temperature of air in the North 
Atlantic, because there is no question of absolute heat, 
but only of difference of temperatures between the North 
and South Atlantic. 

The excess of water in the North Atlantic, which is not 
carried back into the South Atlantic by the surface-cur- 
rents, and which passes through the Arctic Ocean (where 
it loses the heat it possessed) into the North Pacific, 
causes a decrease of temperature in the latter, and, pro- 
ceeding southward, 7.2, again crossing the equator and 
thus absorbing heat, produces an increase of temperature 
in the South Pacific. Finally, the South Pacific gives 
back to the South Atlantic a part of that water at a very 
low temperature, which originally flowed from the latter 
into the North Atlantic perceptibly heated, on account of 
its passage through the tropics. 

This circulation, however, is not to be understood as if. 
the lowest strata of all the oceans took part in it; on 
the contrary, there are doubtless only single currerts in 
the lower strata which follow it, while others may flow in 
an opposite direction. Further observations will throw 
light on these hypotheses ; those made up to the present 
are yet insufficient and at times even contradictory, At 
the same time it must not be overlooked that a constant 
exchange of water between the lower and upper strata, 
4.é., Currents flowing in a vertical direction, are proved to 
exist beyond doubt, particularly in certain zones, 

In conclusion Herr von Schicinitz considers the oceanic 
system of currents to be evidently a very complicated and 
at present obscure one, upon which the observations made. 
on board the Challenger and the Gazelle throw but a very 
faint light. | 

The Recon’ part of the course pursued by the Gased/e, 
as described above, did not differ sufficiently in latitude, 
and therefore could not furnish any data which ‘would 
be useful or decisive on the subject in question. How- 
ever, the observations which were made give results in 
complete accordance with the hypothesis referred to 
above. 


. 





ON THE. MEANS OF PROTECTION IN 


FLOWERS AGAINST UNWELCOME VISITORS | 


THE phenomena relating to this subject, which have . 
important bearings on the doctrine of selection, 
have recently been: discussed by M. Kerner in an interests. 


ing moriograph communicated to the Festschry/t ses 


on occasion of the twenty-fifth anniversary .of 





-Botanical Societyjin 
sf cutline of this paper ce ee pee ia 
vc aM, Kerner, first of all, thinks it whwarrantable to divide 
‘the characters found in plants into physielogical, which 
“bring their possessors @ certain advantage, and wonpho- 
fegical, which are of no advantage. While, no doubt, 
‘profitless and even disadvantageous formations occur in 
plants, itis yet certain that such individuals are soon 
extinguished and suppressed by others which bear advan- 
tageaws characters. Most of the so-called morphological 
‘characters have rather a certain biological significance, 
‘and it is only from the Jack of observations regarding 
them that the material for their comprehension is so 
defective, 
--. Xitherto study has mostly been directed to the relations 
Yetween the forms of flowers and those of the animals 
fwisiting them. M. Kerner gives an account of those 
manifold forms hitherto regarded as only of morphological 
“significance, but the use of which is to guard flowers 
apainst uninvited guests and against all injurious influ- 
ence, and attacks to which they may be exposed; these 
forms therefore are of essential biological value. 
How numerous are these enemies and uninvited guests 
will appear from the following bricf skctch :—First, there 
are the large grazing animals, such as the ruminants, 
solipedia, &¢. Then there are snails, especially the 
varacious Helicida, which, indeed, are seldom found 
inthe. flowers, not because they despise them, but 
‘Because they are kept from them by a group of stiff 
‘bristles and prickles underneath the flowers, The same 
‘hohis for soft insects, especially many larva: of cater- 
‘pillars.. The wingless aphides are, specially among soft 
Ansects, to be noted as unwelcome guests of flowers, 
“They are found extremely seldom in flowers, being warded 
of by suitable means, but if they are carried into the 
flqwer they immediately force their proboscis into the 
sappy tissue. The insects with a firm chitinous skeleton, 
again, easily pass over the bristles and prickles ; only 
their posterior feelers are sensitive to contact with sharp 
points. Among animals of this class those are injurious 
to flowers which, itt consequence of their too small size 
do not, in passing through to the nectar at the bottom of 
the flower, brush against cither the anthers or the stigma. 
They take away the nectar without cflecting fertilisation. 
But even whon the chitinous insects are of the proper 
size they are unwelcome to flowers if they are wingless, 
for in that case they are a comparatively long time in 
ireaching the flawer of another individual of the same 
.Spécies, and the pollen with which they are laden is 
exposed to so many hazards, that fertilisation by these 
ngects is extremely improbable. ; 
_? "New the. means of protection against access of these 
‘pumerous animals are very various, as we shall pre- 
We may. first notice the protection afforded by the 
"Waves, which produce the building materials of the flowers 
‘and are necessary to their growth. They afford protec- 
tion through certain alkaloids and other compounds con-. 
‘tained in the cell-gaf, and also through a hard leather-hke 
consistence and thorny processes by which a portion of 
he leaves are protected from injury by grazing animals. 
‘he means of protection in the flowers consist, first of 
salt, in the production of matters which are repugnant to 
‘gomné animals; such are alcohols, resins, and etheric oils, 
“te which a number of the unwelcome guests have such a 
“dislike that they will rather endure the sharpest hunger 
“than ‘edt these plants, 
A gécond kind of protection consists in prevention of 
‘approach to the flowers by isolation ofthese with water, as 
is the case inthe Bromeliaces. Generally the foli 
“jeaves ‘have: fanoel-like forms. in which the atmospheric 
precipitates, rain and dew collect and go form an in- 
“surmountable barrier to the passage of creeping, wing. 
less insects; while the. access of the flying insects whic 


¥ 
i 
i 
ay a 
{ ne ; 
H 
Hah 1 








Vienria. . The following is a 


| those nunrerops cases 1 





isd aie Be 
affect fertilisation is not prevented, ' The watersplants are’: 
also. defended against unwelcome ‘gueste.which sight 
otherwise creep to them ; and it is very remarkable that °. 
in water'‘plants with projecting flowers, other:-means: of | 
protection apainst crecping animals are wanting 3 they ., 
are only developed when the isolating layer of water, from: 
someé cause or. other, disappears. Very instructive in this . 
relation is the behaviour of Polygonum anthhibium. To. 
the flowers of the plants growing in water, creéping 
Insects cannot come, the flowers being surrounded with «: 
water. When, bowever, the water has run off and the . 
plant is on dry ground, there develop on the leaves.and “: 
stalks gland-hairs, which secrete a sticky matter, renders 
ing the flower-bearing axis all smeary, so that access 
1s equally forbidden to the creeping insects. If, now, a | 
plant of Polygonum bearing these gland-hairs be put in 
the water again, the trichome-tufts with their sticky mate- 
rial disappear, and the surface appears once more smooth 
and even. | 

Such a formation of sticky matters is developed in 
very many plants as a sure protection against unwelcome | 
Visitants. These sticky matters appear on the most dif- 
ferent parts of plants, under the flower, and ward off 
especially creeping, but also unwelcome flying animals 
from the flowers. The varicty of the glandular forms 
yielding sticky matter is very great, and their occurrence 
is very widespread, z 

While these sticky matters are effective against creep- 
ing animals which have a pretty firm chitinous coat, and 
especially against ants, they are ineffective against the 
soft creeping animals, c.7,, the snails, which secrete slime 
on the sticky parts of the plants, enabling them to pass 
over these. Against such enemics the plants are armed 
with the most various thorns, prickles, and sharp teeth, | 
which mostly have their points directed downwards, but 
may have the most diverse positions and forms, Quite 
peculiarly interesting are those prickles and needles 
which serve the purpose not so much of keeping o 
unwelcome visitants as of showing to the insects which 
visit the flowers the right way for effecting: fertilisation ; 
whereas if the same insects visited the plants and re- 
moved the nectar by another way, fertilisation would not 
be accomplished. 

The means of protection thus far described are all on the 
path which the unwelcome guest must traverse if he would 
reach the flower. There are other means of defence, how- 
ever, within the flower itself. These, indeed, cannot be re-. 
garded as absolute, for they may be overcome by unwel- 
come visitors. They consist of hair-like formations, 
which are .united in large numbers, into grating-like | 
groups, rendering access impossible to one animal, 
while to another, which is furnished with a longer, thin 
proboscis, or can drive with greater force against the 

rating, they yield the desired food. These soft hair 

ormations, which have the most various modifications - 
towards the end in question, also often serve to point the 
may BY which welcome visitots may reach the nectar, | 
here all the formations that have been mentioned are . 
wanting, protection is still afforded by bends, enlarge. 
ments, and collocations of particular parts of plants, which - 
are so diverse that it is difficult to indicate them, curgorily, | 
In general they may be divided into two groups, ohe 'o 
which comprises those formations ‘by which the nectar is. 
completely covercd, whereas in the other the entrance ts 
merely natrowed so that an opening remains by which the . 


tee 


animals may introduce their sucking organs.. The most’ 


different parts of the flower share in these formations, pro: . 
ducing a very great variety of forms, | : oe 
A last means of protection of flowers is represented in | 

7 in which the flowers open orily in ‘the 
evening, and thereby ate guarded against ‘the visit of ins . 
sects which awarm during the day. Further, there ig the - 


diversion of ipjurioue insects, due to the: fact ‘of tht. nec-. 
by “situated. in: other parts of the 
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fants, and mostly in the foliage leaves, #0 that creeping 
fasecte satisfy here their need of food, and do not trouble 
flowers higher up, and thus 


themselves about reaching the 


these remain protected from their visits. 

“From the foregoing ceibenoglnd) Says M, Kerner, 
"it will sufficiently appear that the relations of plant-form 
to that of animals living at the expense of plants are far 
more manifold than has hitherto been supposed, and that 
especially numerous formations in foliage-leaves and stem 
are so far of biological significance that by them protection 
is afforderl to the flowers against the prejudicial visits of 
eertain animals. Where the attacking animals arc absent 
this defence is also, naturally, useless, and therefore all 
these formations are properly to be regarded as means 
of protection only for those plant-stocks which occur in 
their original region—in the region where the specics to 
which they belong has arisen. In another place they are 

erhaps not means of defence ; indeed they may even 
« of disadvantage, or their formation there is at least 
something superfluous, not in the economy of the plant, 
and asa matter of course, these disadvantageous, because 
nat economically organised plants, when they come under 
conditions which are not in harmony with their form, are 
driven out of the field by competitors that are more 
advantageously organised. 

“If, for example, a plant species comes, in course of its 
migrations, into a region in which it is exposed to other 
attacks, or if the external relations in the place where the 
species arose (and with which it was formerly in agree- 
ment) ate altered, it may become more and more rare, 
and gradually quite die out, Among these changes of 
external relations, however, are to be understood not 
merely changes of climate ; a not less important part is 
played by the changes which occur in the animal world in 
a particular region. Apart altogether from changes in the 
extent of distribution of animals, the animals vary as well 
as the plants, and individual varieties, which occur with 
new characters that are advantageous relatively to given 
external conditions, may become the starting point of 
new species. What is of advantage, however, to the 
animals which aftack the plants, constitutes, as a rule, a 
disadvantage for the attacked plant, and it is therefore not 
only possible, but in course of time it has actually often 
happened that in consequence of the multiplication of an 
advantageously organised animal form ina certain region, 
some plants in this same region having their flowering 
function destroyed, and their formation of seeds hindered, 
have disappeared gradually from the scene. 

“While, on the one hand, the dying out of certain species 
with altered external relations, is at once explained by 
changes in the attacks of animals, the same relations, on 
the other hand, afford an explanation of the phenomenon, 
-hat under similar external conditions, plant species, 
which, with reference to other characters, are classcd under 
‘he most different genera and families, do yet in certain for- 
mations agree with each other. Only the advantageous 
forms can maintain themselves, and only those individual 
varieties which appear with characters that are advanta- 

ous with reference tothe conditions presented by the loca- 
uty and position become the starting-points of new species, 
since, however, the creation of new species in this way may 
sceur in the most different plant-families, it is explicable 
hat we find, ¢.v., in one floral region, very many species 
of the most ifferent stocks guarded with prickles, in 
another floral region such species furnished pre-eminently 
with owers very rich in nectar,and that often even the 
vharacter of the whole tation is determined by the 
preponderance of plants with like formations. Owing to 
he fact that the variety of the means of protection, as well 
is of the means of attraction is very great, and that 
‘hreugh formations of the most different kind the same 
tesult can be reached, this conformity is again, of course, 
predtly Umited. Indeed, precisely by this circumstance that, 
igninet thé same prejudicial attacks, very different forma- 
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tions may serve as equally good means of defence, is the 
phenomenon explained that frequently several species of 
a family occur beside one another, without entering into 
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competition in this relation, because the species, each 
after its own fashion, possess equal advantages.” 
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THE ACTION OF TAE WINDS IN DETER- 
MINING THE FORM OF THE EARTH 


IN view of the most recent discoveries in the region of physica, 
especially with regard to the nature and properties of forces, 
it became necessary co tfse for dynamical geology to give up as 
unsatisfactory the division of geological forces into ‘‘ igneous” 
and ‘faqueous,” and to substitute a division of them into 
“primary ” and ‘ secondary”; of which the former explain all 
the motions which we observe on and in the earth, according to 
their ongin and nature; while the others—one mtight call them 
*f agencies” to distinguish them from the first—would teach us 
what and how great changes in the figure of the earth's surface 
are produced by the bodies so moved, through reciprocal action 
on each other, Sensible of this inevitable reform in dynamic 
seology, the author of an essay entitled ‘‘The Action of the 
inds on the Configuration of the Earth,” sought to call atten- 
tron to the gaps hitherto cxisting in pane geography, and 
especially to show what a mighty and yet hitherto very little 
observed agent the wind is, considered as one of these secondary 
eological forces. In the following paper the author offers to 
the readers of NATURE a vésuntdé of his memoir. 

Tt 1s at once evident and conformable to nature that the winds 
are to be regarded, in the first instance, as a proof of the unequal 
insolation at different points of the earth's surface, but, in their 
direction and variation, they are immediately infinenced now by 
the position of the sun, now by the earth’s rotation and the dis- 
tribution of the solid and the liquid ; that the winds are, on the 
one hand, a product of these geophysical actions, and, on the 
other, become a special factor, of which not only the meteorolo- 
gist, but also, in front rank, the geologist, is cnlled on to take 
account. Since, that is to say, 11 is purely the winds which 
determine the condition of moisture of the atmosphere, and have 
to perform the Ze of distribution of rain over the entire sur- 
face of the earth, but at the same time, in their constant circd- 
lation from the equator to the poles and from the poles to the 
equator, represent an imposing motive force, it is obvious that 
to be able to prove and establish more fully their geological 
se, one must consider them in this twofold relation ; on the 
one hand as a climatic-meteoric, on the other as a mechanical 
agent. Accordingly the essay referred to treats, in its first part, 
of the climatic-meteonc, in the second, of the mechanical action 
of the winds ; while the thirl part comprehends those actions 
of the winds which they perform indirectly either in meteoro- 
logical or in mechanical relation. 

More particularly the First Pard is concerned with the charac. 
teristics of the two principal wind systems, the polar and equa- 
torial currents, and with their reaction on those continents and 
mountain-chains, by which, in their typical course—as is mani- 
fest on oceans and neighbouring coasts, especially west coasts, 
of continents—they are variously disturbed. The equatorial 
currents here appear as properly the distributors of precipitation, 
and therefore as the principal factors by which the transporting 
power of flowing water, or generally the levelling action of water 
on the earth’s surface, is produced. The polar currents, on the 
other hand, discover a tendency to act contrary to the work of 
the equitorial currents, that is, to réstore th® precipitated water 
in vapour form to the atmosphere, and erie to further eva- 
poration. In view, however, of the fact that not all the water, 
which by action of the winds is precipitated on the solid Jand, 
returns to the ocean or the atmosphere, these two air-currents 
together appear to be similarly empowered to empty entirely, 
some time, the immense water-basin of the earth from which 
they continually procure anew their freight of water, and mean- 
while to continuously lower the sea-level, through by a very 
small quantity, and therefore to take a prominent part in the 
so-called secular elevation of continents. 

These two air-currents, indeed, are not everywhere and always 
true to the character just given. On the contrary, when they 
have to accomplish a grent work, and especially when a polar 


current has to rise over a lofty mountain, or an equatorial curren 
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bas to. traverse an extended ‘suciace of Gry land, the former, ‘na a 
wale, even appear as a rainy. wind, while the latter, if its course 
“Apave been dong enough, appears a3 a dry 
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wind; and if the 
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‘| powerful factors of transpott, the wind. waves-are besides ichatage 


“te yise over, this may, wher ‘it ‘has reached the other side, . 


even stream down as 4 hot, withering wind, the fohn of Conti- 
nental writers, on the thirsty regions, ‘If, then, we find in 
coast districts a preater | 
or if, on the wind side of the hills, we find lower snow- 
‘lines and. further-reaching terminal moraines of the glaciers 


than on the lee aide ; or lastly, if we find successively regions of 


, forests, of'steppes, and of wastes, we may easily recognise therein 
each. time an expression of the power of the winds, which, ac- 
tording as they are etme 

_ Vapour, or even quite dry, cal 

. phenomena, 

‘The Sree moving stuceree has therefore the most hetero- 

geneous actions. 

' gt the same time a backward prolongation of these to the common 

' source of the water—to the ocean, so as, with its moist breath, 
to produce everywhere simultaneously a formation of humus, and 
awake all into life; and again, where it is otherwise—where it 


appéars as by nature a dry wind, or has been deprived of its 
freight of water, it brings with it drought and death. In the 


deserts the flora and fauna, then, have an extremely poor exist- 


ence ; the rivers no longer flow in aregular course; they have 


or poorly Jaden with aqueous 
forth this variety of geophysical 


hile it feeds the glaciers and rivers, it causes 


yearly yainfall than further inwards, ' 


already been long in retreat, or are still only intermittent in their 


flow ; the lakes also, when they are to be found in deserts, con- 
tinually Jose, through the constant evaporation, an abundance 
‘of water, although they may long have ceased to have an outlet 
to the neighbouring sea. In many deserts you do not meet with 
a single brook or pond ; instead of such, you find only dried-up 
wadis and depressions, while the extensive stretches of waste, 
covered with salt incrustations and efflorescences, as also the 
scattered remains of dead animal species of past times, give 
evidence that these waste and withered regions formerly wore 
quite a different physiognomy ; indeed, as the fussils and 
deposits of gypsum and salt testify, must even have been flooded 
‘with enormous inland seas. Now, probably (next to solar heat), 
it was above all, the winds, especially the dry winds, which, 
acting for a long period of time in the earth’s history, dissolved 
‘these seas into aqueous vapour, carried them away, and so 
transformed the former lake bottom, now laid bare, into a waste. 
_ Serond Part.—But the winds are not only an expression for the 
general circulation of the air and aqueous vapour of the ocean ; 
they are also a moving agent quand mime not to be under- 
estimated, since, in their progress, they communicate their own 
motion to all bodies which are not heavy enough to withstand 
them. Now, according as, in this way, solid or liquid bodies 
(especially the waters of the ocean) are put in motion, the 
mechanical action of the winds is to be considered from two 
‘distinct standpoints; first, its action on the solid land, and 
second, on the water, and through this again upon the solid 


In the first case, it is the conditions of the strata that are con- 
‘tinually altered under the action of the winds, It is at one time 
the snow, at another the salt-dust, at anuther the vegetable and 
‘ahimal remains, the ashes thrown out in volcanic eruptions, 
woasses of dust and dééris, or lastly, sand, that are whirled about, 
raised, carried miles away, and again deposited. The so-called 
‘wintd-bedding characterises in every case the formations so pra- 
daced, or.in course of production. We shall cite here only two 
of the most remarkable examples of this kind of power in winds. 
One is the extensive Chinese Loess formation, which, according 
to von Richthofen’s researches, appears to be quite a wind-for- 
mation ; the other is the progressive dune-formation and dune- 
ghifting on flat sandy coasts. Closer investigations {in this con- 
mection) of the conditions under which dunes are generally 
formed, examinations of their form, slope, and strike, and 
farther, some materials farnished in the narratives of travel of 
Rohlfs and. Dr. Tietze, have enabled the author to form 2 new 


‘thet, aaa rule, they are simply dune-formations on the shores ef 
the former inland lake which has disappeared gots a evapo- 
ration, Some, examples of sand scratches, sand cuttings, and 
the. devastations wrought by hurricanes, iustrate the further 
‘mechanical action.of the winds onthe dry land. 

Passing to the mechanical action of winds on water, we have, 
above elt to condor drift-currents (wind-driffs) and the motion 
of windwaves, But while the former muanifest, themsclyes ag 


‘as to the origin of sandy wastes, but especially to show. 
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Rerised by a not unimportant effect in the direction of depth, ‘but 
move especially by their now land-forming, now land-shattering 
strge. In this way the waters ‘appear also as the most 
powerful medium through whith the action of the winds is 
exerted.onthe solid land. In fact it is the capricious:wind-wave 
that destroys and carries away whole stretches of coast-in onder to 
raise somewhere else and lay ary whole areas out of the orednie 
depths (sand bars, sandbanks, flat coasts, delta formations,’ &0.), 
It is the wind-wave that ever renders active the principle «i 
constant transformation in opposition to that of stability, and seeks 
to alter the contours of the dry land. Not without reason, then, 
does El. Reclus remark :—‘‘ It is by the movement of the atmo. 
sphere that we have to explain the form of continents." (Css 
par les mnonuvemenis de Vatmospherc, gwil faut expliguer la forme 
les continents.) | 
Third Part,—The winds, finally, prodace, in an indirect way, 
many geological phenomena. According as they influence anil 
determine the air-pressure, they cause now a perceptible swelling 
out, nowa sinking of some Jarge water surface, as has been observed 
on theaceans as wellas on the North American and the Swias lakes. 
Through this influence of air-pressure the winds further appear 
to affect volcanoes now favourably, now preventively—-since 
also the lava masses in the crater {according to P, Secrope's 
representation) must be sensitive to almospherie pressure; in 
‘high pressure finding a greater resistance, and in low pressure 
rising and breaking out more easily. The firedamp explosious 
also appear to be favoured by barometric depression. Similarly 
& certain connection can be demonstrated between the air- 
pressure and earthquakes. 

Still more evidently are winds seen to exert an influence on 
earthquakes and volcanic phenomena, when regarded as rain- 
winds. With a large access of atmospheric water are connecied 
both subterranean deluges and overturnings, and an abundant 
formation of steam in the heart of volcanoes; these circuin- 
stances immediately give rise to earth-tremblings, or violent 
volcanic outbursts and exhalations of steam, 

If the hypothesis of T. R. Mayer, that the trade-winds are the 
principal cause of terrestrial magnetism, be correct, we must also, 
finally, ascribe to the winds an important part in the production 
of electricity. J.yon, Duveyrier, and Rohlfs have observed that 
the dry desert wind is uncommonly rich in electricity. 

The author, indeed, has, in the course of his researches, given 
attention especially to the action of the winds in the most recent 
geological periods, and must in the meantime leave to specialists 
the more dehnite answering of the question how far the traces 
of action of winds also in the older periods of the earth’s history 
can be followed. It is certain, however, that since in historical 

eology we have to do with a land flora and fauna, and with the 

wrongly) so-called ocean precipitate, and so with the buildia 
up of sedimentary layers, we have so many undoubted proafs ot 
the existence of rain and rivers, and accordingly of that of winds, 
Even when the garth was still a ball of glowing gas~-and cun- 
sequently a sort of sun to the moon’s inhabitants, we can conceive 
the wind already acting as a geological ageut—with the provido,. 
indeed, that the theory (of Faye and Keye) which regards the 
sun-spots as cyclone-like phenomena, or Secchi’s view: that tie 
temperature of the sun at the sun’s equator is higher than beyond 
the 30th degree of latitule, be verified. 
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UNDERGROUND TEMPERATURE? 


A REMARKABLE series of observations hnve recently been 
taken in a boring at Sperenberg, near Berlin. The bore 

was carried to the depth of 4,052 Khenish (or 4,172 English) 
feet, and was entirely in rock salt with the exception of the firs: 
283 feet, which were in gypsum with some anhydrite, The 
observations were taken under the direction of Herr Eduard 
Dunker, of Halle-an-der-Saale, and are described by him ino 
paper occupying thirty-two closely printed quaxto pages "(206. 
Pee) uf the Zeitschrift fiir Rerg-Hiitten-und-Salinen- Wesen 
(xx. Band, 2 und 3 Lieterung, Berlin, 1872). en aS 
x Niuth Re of the British Association Committee, consisting of Prot, 
Bverets Bie | Thomson, WR.S » Prof, J, Clark Maxwell, PR Je 
ymoas, FMLS., Prof, Ramsay, ERS, Prof. A. Gadus, YF Ba Jaren 
laisher, F.RS., George Maw, FG.S., W. Pengeliy, ©. $,, Prot tut 
ERS, Prof Ansted, ERS. Prof. Prost wich, “R. vs Dr, i tue eve 
mopecied forthe putpore af Covemigatig the Raaeof Sacre of Under 
m | ve wg th } mornane-al Under 
sired Consperste downwards fa various. Localiaes of Bey. Lud, ged 
under Water: Dkawn up by Prof Everett, Secretary: 6 es ts 
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“The instrument employed for measuring the temperatures was 
ia eavth-thermometer of Magnus, which gives tts indications by 
id overflowing of mercury, which takes place when the “eal 
sent, is exposed toa higher. temperature than that at which it 
asset. To take the reading, it is immersed in water a little 
pider'than the tempetature £0 be measured ; the temperature of 
his water is ‘hoted. a means of a normal thermometer, and at the 
ime time the narber of degrees that are empty in the earth- 
Hermometer iw noted. . From these data the maximum tempe- 
atuye to. which the instrument has been exposed cn be deduced, 
abject to'n correction for pressure, which is not very large, 
ecnuse the same, pressure acts upon the interior as upon the 
xterior of the thermometer, eof 

In the fallowing dred (as in the original paper) temperatures 
re expressed in the Reaumur scale, and depths in Rhenish feet, 
he Rhenish foot being 1'029722 English foot. 

Observations were first taken at intervals not exceeding 100 feet, 
rom the depth of 100 feet to that of 4042 feet, the temperature 
rbserved at the former depth being 11°o, and at the latter 33°5 ; 
mit all these observations, though forming in themselves a smooth 
erles, were afterwards rejected, on the ground that they were 
dtiated ‘by circulation of water and consequent convection of 
eat. | 

It has often been supposed that though this source of error 
nay atfect the middle and upper purts of a bore, it cannot affect 
he bottom ; but the Sperenberg observations seem to prove that 
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10 such exemption exists, When the bore had attained a depth of 


early 3,390 feet, with a diameter of 12 inches 2 lines at the 
otto, an advange bore of only 6 inches’ diameter was driven 
iva feet further, A thermometer was then lowered half-way 
town this advance hore, and a plug was driven into the mouth 
of this advance bore so as to isolate the water contained in it 
rom the rest of the water above. After twenty-eight hours the 
flag was drawn and the thermometer showed a temperature of 
}6°6. On the following day the temperature was observed at 
he same depth without a plug, and found to be 33°6. Another 
»b<eryation with the plug was then taken, the thermometer (a 
resh instrument) being left twenty-four hours in its position. It 
egistéred 36°5, and again, without plugging, it gave on the same 
fay 33°9. It thus appears that the effect of convection was to 
‘ender the temperature in the advance bore 3° R. too low. 

Apparatus was then employed for isolating any portion of a 
sore by means Of two plugs at a suituble distance apart with the 
hermometer between them, This operation was found much 
nore difficult than that above described, but in several instances 
t gave results which were deemed quite satisfactory ; while in 
ther instances the apparatus broke, or the plugging was found 
mperfect, The deepest of the successful observations by this 
nethod was at 2,100 feet, and the shallowest was at 700 feet. 
Phe first 444 feet of the bore was lined with iron tubes, between 
which the water had the opportunity of circulating even when 
he innermost tibe was plugged, hence the observations taken im 
his part wore rejected. 

All the successful observations are given in the third column 
if the following table, subject to a correction for pressure ; and, 
or the sake‘of showing the error due to convection in the ordi- 
mry mode of observing, the temperatures observed at the same 
lepths when no, plugs were used, are given in the second 
QAI J 
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Temperature Réaumur, 








Depth ir | nm oe ne eee - 
eet, Without | With Difference, 
Plugging. | plugging. 

FOO 16°08 17°06 0°08 
Het, ty, GOO 17°18 18+¢ 1°32 
' 1,700 15'08 20'S 0°72 
3,300 20°38 ai'r O'72 

. "+ T§eo 22°08 22°38 | o'72 
By 708 22° ‘24% r‘2 
,  -Fy9Q0 a4" ays ro 

1 ly BOO mek :) an a°3 
a ae 34 30°15 | B05 
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{These Lémperatures are‘ not, corrected for, pressure, but they 
iis eee risa of. zero. in the ‘siormel thermometer ; and | 
hia Jast circtmigtance explaing'the didarenpe of o°4 between the 
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rof. Herschel has found, in recent experiments nof yet rhe 
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and theory 
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‘tem: tare 36°r. here piven and 26s, which is. the mean, of | 
‘the Chere mentioned obtervations atin sent of'3,300 fret. 


Another proof of the injurious effect of convection was ob. | 


tained by comparing the observed tem peratures (without plugging) | 


in‘the first 4oo feet of the great ‘bore, desipnated Bore I. with. 
the ternperatures observed at the same depths during the sinking |” 
of another bore, designated Bore IL, near it; the observations: 
in this latter being always taken at the bottom. The following.’ 
were the results :— ere 
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Temperatures. 
Depth ones Serene Sean 
Freak 
Bore I. Bore IT. 
km ceicusies Jom See Soe ee ee EEN 
100 | I1‘O 9'0 
200 11'6 . 104 
300 12°3 Irs 
400 136 12's 
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The temperature at the depth of too feet in the great bore 
thus appears to have been raised about 2° R, by convection, 

The following is a table of the successful observations, cor- 
rected for pressure :— 
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Depth in Rhenish : ‘Temperature 
eet, Eauniry. 
ae ca ne et 

700 | 17°275 

goo 18°780 

1,100 2E°147 

I, 300 21‘510 

T, 500 23°277 
1,700 24°741 
1,900 26° 504. 
2,100 23 °668 
3,399 | 37'238 
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Assuming, with Iierr Dunker, the mean temperature of the 
surface to be 7°18, which is the mean annual temperature of the 
air at Berlin, we have the following increments of temperature 
with depth :— 
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se Rhenish { Increment ‘Increment of _ Tncrease |Increase per 











a | per 100 feet! 00 feet 
eet. | of depth, Te ealaacallet deg. Réau, } deg. Pahr. 
eee Settee eas a Bae. eeatewsath, Vie en ealiihege 
Oto 7oO ! 7oO , To'OHS | 1442 | 3°24 
700 lo = 900 | 2000, «#1505 “752 | «1°69 
900 tu 1,100 200 ) 27307) orrd4 | 2°06 
1,100 to 1,300! 200 5 0363, | 1820 ge 
1,300 tv 1,500 |; 200: §°767 854, 1'99 
1,500 tu 1,700 200 | 1-404. 7320) 1°65 
1,700 to 1,900 § 200 |! £°763 ‘8820 198 
1,900 to 2,100 | 200 | 2°164 1 ‘O82 | 2°43 
2,100 to 3,390 | 1,290 , 8570 | “O64 } 4°49 
' i : 
0 to 3,390 | 3,390 ; 30°58 | , 887 | 2'00 
a Oners a ce 
The mean rate of increase found by comparing the tempera- 


tures at the surface and 3,390 feet is exactly 1° Fahr, for 50 
Rhenish or §1°5 English feet. 
The numbers in the last ‘two columns exhibit upon the whole 


| a diminution with increase of depth ; in other words, the tempe- 


rature increases less rapidly as we go deeper down. As regards 
the first 700 feet, which exhibit a decidedly more rapid rate than 
the rest, it must be remembered that nearly half of this distance 


{| was in a different material from the rest of the bore, being in 


psum with some anhydrite, while all the rest was in rock salt, 
lished, that the conductivity of rock salt is exceeding! 

: shows. that the rates of increase, in superimposed — 
strata, should be inversely as their conductivities. We May, 
therelore, fairly attribute the rapid increase in the first 7o0°feat™ 


Pat i 
5 
‘ 1 
1 


242 
‘$0 the relatively small condugtivity of the’ portion (283 ieet) 
which iz not rock salt. | The glow vate of increase observed in 
ithe long interval between the depths of 2,100 and 3,390 feet is 
fot so easily acconnted for; we can only conjecture that this 
and the, other inequaliti¢s which the above table presents, for 
depths exceedi 
in the rock which have not been put in evidence. 

With the view of summing up his results in small compass, 
Herr Dunker has assumed the empirical formula— 


| f= 7°18 + ax + dx, 
? denoting the temperature (Réaumur) at the depth + (Rhenish 


Feet}; and has computed the most probable values of 2 and 4, by 
Ahe method of least squares, He finds 

@ = °0129857 & == — *O00000125791, 
the negative sign of 4 indicating that the increase of temperature 
becomes slower as the depth increases, 

A paper by Prof. Mohr, of Bonn, as represented by an abstract 
published in Narurs (vol. xii. p. 545), has attracted attention 
irom the boldness of its reasoning in reference to the Sperenberg 
observations. Prof. Mohr, however, docs not quote the obser- 
vations themselves, but only the temperatures calculated by the 
above formula, which he designates, in his original paper (ewes 
Fakrbuch fiir Mineralogie, &e., 1875, Helt 4), ‘the resultsdeduced 
from the observations by the method of least squares.” In the 
abstract in NATURE they are simply termed “the results of the 
thermometric investigation of the Sperenberg boring,” a desig- 
wation which is still more misleading. 

' Attention is called to the circumstance that the successive 
‘Iperements of temperature for successive equal increments of 
depth, form an exact arithmetical progression, as if this were 
a remarkable fact of observation, whereas it is merely the result 
of the particular mode of reduction which was adopted, being a 
mathematical consequence of the assumed formula 2 = 7°18 + 
ax + éx* The method of lenst squares is not responsible for 
this formula, but merely serves, after this formula has been 
assumed for convenience, to give the best values of @ and 4, 

’ Herr Dunker, in his own paper, Jays no stress upon the for- 
mgla,-and gives a caution against extending it to depths much 
greater than those to which the fobsecvations extend. Writing 
to Prof. Everett under date April, 1876, he requests that in the 
summary of his results to be given in the present Report, the 
formula should either be suppressed or accompanied by the state- 
ment that its author reserves a different deduction. 

The following are the differences between the temperatures 
computed by the formula and the observed temperatures :— 
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Difference (computed 


| 

Depth. minus observed). 

700 | — 1°621 

goo } —- O'931 
1,100 | — 1°204 
1,300 | + 0'427 
1,400 + 0°553 
1,70 + O'S82 
‘1,900 | + o8rt 
2, 100 + 0238 
35390 | + O'402 
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The necessity of. adopting some means to prevent the circula~ 


tion of water in bores, has for some time been forcing itself upon 
the attention of your Committee. Many of the observations 
taken by their observers have contained such palpable evidence 
of convection as to render them manifestly useless for the 
purpose intended ; and in the light of the Sperenberg experi- 
‘yaents it is difficult to place much reliance on any observations 
‘taken in deep bores without plugging. The eelection of 2 suit- 
‘ele form of. plug is now occupying the careful attention of your 
‘Committee. . 
"\ fdere Danker’s paper gives 2 very full account of the different 
Aetnda of ‘plug employed at sp ratinipd a ae 7 
"Bot stopping the mouth of the advance-bore the plug had a 
‘tapering shape, and was of hard wood, strengthened by two iron 
‘‘yitiga, orie at.each end, and covered with a layer of tow 5 lines 
thick, outside of which was thick and strong linen, nailed above 
and below.to the wood, through 2 leather strap. It was lowered 
into its place hy means.of the iron rods-ysed for borin 
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700 feet, are due to fissures or other inequalities | 
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= to ee 2,000 fest, sad ts Jn; earthy limestone’ s 
. Calcareous (Bh of ¢arboniferons: age, Ita diameter “in 4h 
| wee BG AE | ods-weed for boring; and, | lower: part ‘is, only 3) inches,. Tit Apeit:laat tha ‘tenip 
when in position, was pressed /home by a portion of the weight. ween 





ofthe rods, The plug carried the therthometer suspended fom: 


‘it. Tte extraction was commenced by means of a) screw on. Hie: 


beam of the boring machine, in order to avold' sudden jerk, 
whith might have broken thethermometer. The force which twas 
found necessary for thus starting the plug, as-well-as the imprex. | 
sion observed upon it when withdrawn, showed thetgt’had fitted 
tight. To‘insure a gond fit, the top of the sidvante-bore' had: 
been brought to a suitable shape, and its ineqtalities removed, | 
by means of a revolving cutting-tool. Herr Dunker reniarks 
that this plau is adapted toa soft material like rock-salt, ‘bat 
that in ordinary hard rock it would be better to make the bot: 
tom of the main bore flat, and to close the advance-bore by an 
elastic dise pressed over it. The method of observation by: 
advance-bores can only be employed during the sinking of the 
bore, a time when it is difficult to avold error arising from the 
heat generated in boring. The expense of making an advance- 
bore at each depth at which an observation is required is also an 
objection to its use. 

Another kind of plug devised by Herr Dunker, and largely 
used in the observations, consisted of a bag of very stout india- 
rubber (9 millimetres thick) filled with water, and capable ot 
being pressed between two wooden discs, one above and the 
other below it, so as to make it bulge out in the middle and fit 
tightly against the sides of the bore. On'the suggestion of 
bore-inspector Zobel, the pressure was applied and removed by 
means of screwing. Two steel springs fastened to the upper 
dise, and appearing, in Herr Tunker’s diagram, very like the 
two halves of a circular hoop distorted into an oval by pressing 
against its walls, prevented the upper disc from turning, but 
offered little resistance to its rising or falling. The lower disc, 
on the contrary, was permitted to turn. Both discs were carried 
by the iron boring-rods. Rotation of these in one direction 


screwed the discs nearer together, and rotation in the other direc~ 
tion brought them further apart. 


The indis-rubber bag could 
thus be made to swell out and plug the bore when it was at the 
desired depth, and could be reduced to its original size for rais- 
ing or lowering. In order to prevent the boring-rods from 
becoming unscrewed one from another, when rotated backwards, 
it was necessary to fasten them together by clamps, a rather 
tedious operation in working at great depths. 

In taking observations at other points than the bottom, two of 
these plugs were employed, one above and the other below the 
thermometer. 

In some of the experiments, the apparatus was modified by 
using linen bags filled with wet clay, instead of indian-rubber 
bags filled with water ; and, instead of screwing, direct pressure 
was employed, the lower disk being supported by rods extending 
to the bottom of the bore, while the upper disk could be made to 
bear the whole or a portion of the weight of the rads above it. 
Some successful observations were obtamed with both kinds or 
bag; but the water-bags were preferred, as returning more easily 
to their original size when the pressure was removed, and conse: 
quently being less liable to injury in extraction, In some obser: 
vations since taken in another place (Sudenberg), Herr Dunket 
states (in the private letter above referred to) that indian-rubhey 
bags, filled with water, and pressed, not by screwing, but by the 
weight of the rods, were employed with much satisfaction, 

All the methods of plugging employed by Herr Dunker in: 
volved the use of the iron rods belonging tothe boring apparatus, 
and therefore would be inapplicable (except at great expense’ 
after the operation of boring is finished and the apparatus re. 
moved. 

It seems desirable to contrive, if possible, some plug thet cax 
be let down and raised by a wire. In the first report of you 
-Committee, it was suggested that two bags of sand, one alsc 
and the other below the thermometer, should ‘be used for‘ thi 
purpose. Bags of sand, however, would be liable. to rab of 
pieces from the sides of the bore, and thus to hecome janenes i 
drawing up. Mr, Lebour has devised a plug which will be of amal 
diameter during the processes of lowering and raising, but can bi 

large and made to fit the bore, when at the prope 
depth, by letting down upon it a gliding weight suspended oy 4 

md wire, Sir W. Thomson suggests that. a series of indt 
rubber disks, at a.considerable distance apart, will prohably b 
found effectual. cae eee 
- Mr. Boot has continued his observations in the bore which 
ds making at Swinderby, near Scarle (Lincoln). “It has now boe 
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78° .F., was observed at 1,950°feat sand ‘more 


Samat, 1877] 





tras observed ut'z,000 feet; the skater, in-each case, having been 
undisturbed for a month, ' ‘Supposing these results not to be 
witlated by convection, end assuming the mean temperature at 
the surface to be 50°, we hays: 4h increase of 29° in 2,000 feet, 
which is at ‘of win 6ofeet. 

Mere Secs Hog aca a picies of observations at the depth of 
1,000 feet in the Kentish Town well, with the view of deter- 
mining whether the temperature changes, The instrument em- 











ia a very large and delicate Phillips’ maximum thermo- 
paren “The following is a list of the observations :-— 
| Depth Thermo. | Derr | 

Date of lowering) cated. hee Haag: ed eae 

ae ics ; | Feet. | : Feet. 

ee ee PD eet tee Ome TEES cee aa ane ane eae Oe ele ca a tte 

| | 
18374 -— | $000 | 64°50 | May 8 | 1007 66°82 
eee | (reading 

» May 8: 1000 | 63°80 | July 2 | 1009 “a 
» July 2° 1000 | 63:20 July 28 , 1005 67°40 
» july 28 | 1000 65'10 | Sept. 8 | 1o0aq 67 SI 
» Sept. $1 1000» 65°80 ! Sept. 29 | 1004 67°43 
mn «Sept. 29 | 1000 | 65°81: Oct. 30 | 1006 67 68 
» Oct 30° 1000 | 63°40 | Dec, 3 | 1006 | 67°52 
+» Dee 3: 1000 | 63'80 Jan. 7, 1009 67°63 

1875 Jan. 7: 1000 | 63°75 | Feb. 1 | 1006 | 67°56 
»» Feb. 2 ro00 ! 63:90 | March 3 | 1005 67°58 
», March 3 1000 | 63°90; May 3| 1006 | 67°62 
» May 3. 1000 | 63°95 | June 1 | 1005 67°49 
» June £- 1000 ; 63°00: July = =7 | 1005 67°53 
» July 7 | 1000 | 63°87 | Aug. 3 | 1004 67°58 
»» Aug. 3: 1000 | 63°87 | Sept. 10 | 1004 67°58 
», Sept. 10; 1000 | 64°00 | Oct. = 2 | :1003 67°58 
»x{ Oct, 2 1000 , 63°90 | Uct. 19 | 1004 | 67°62 
1, Oct. 19 | 1000 | 63:80; Nov. 11! 1003 | 67°62 
» Nov. 1 | 1000! 63-70 | Dec. Wire broke. 
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The ‘depth indicated” is shown by a measuring wheel or 
‘pulley, over which the wire rans by which the thermometer is 
raised and lowered, as described, with a diagram, in the 
Report for 1869. The above table shows that there is 
always some stretching, real or apparent, in the interval be- 
tween lowering the thermometer and raising it again. Recent 
observations by means of a fixed mark on the wire, have shown 
that the change is not, in the main, a permanent elongation, but 
an alternation of length. It is probably due in part to the 
greater tension which the wire is under in raising than in lower- 
ing, a circumstance which will cause a temporary difference of 
length variable with the rapidity of winding up ; also in part to 
the circumstance that the wire is warmer when it has just left the 
water than when it is about to be let down. Some portion of 
the irregularity observed may be due to variations of temperature 
in that part of the well (210 feet) which contains air. The ob- 
Bervations takeu as a whole, show that any variations of tempe- 
tature. which occur in this well at the depth of 1,000 feet, are so 
small as to be comparable with the almost inevitable errors of 
observation, The observations will be continued at intervals of 
six months, ‘with additional preanices, and with an excessively 
slow {specially constructed) non-registering thermometer, in 
addition to the maximum thermometer hitherto employed. 

__, Throagh the kindness of the eminent geologist, M. Delesse, 
of the Eotle Normale at Paris, observations have been obtained 
‘trom the coalemines of Anzio, in the north of France. ‘They 
were taken under the direction of M. Marsilly, chief engineer of 
these mines. Maximum thermometers of the protected Negretti 
‘Pattern, Were inserted in holes bored horizontally to the depth 
wof ‘6 or "7 of a metre in the sides of shafts which were in process 
“Of sinking, and in which there was but little circulation of air. 
A, quarter of an hour was allowed to elapse in each case, after 
‘the ‘boring of ihe hole, before the thermometer was inserted, and 
tbe. ‘hole: pb ed. Four different shafts were tried. Those 
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Tour) ‘and No. 1V. -was in the mine Renard. : 

hy fa. Shate 7 

“Spaminending with the temperature 564° F. at the depth of 38'5 
Mitlres, atid ending with 679° F. at 200°5 metres. | 
TA owt Shinde UI. ‘there ‘were observations .at four depths, com- 

wWitholig with 5° at 87°g m,, and ending with Ggi* at 185m. 
fit Pega ate a P ay So | eg : Me ee By dele 


' , : ‘ 
$ £ 
: : “ 2 a 1 ae = 
r . ‘ « a rn 
‘ ! aa . ; > 
1 .- 4 - i y 
s ow 
: ot ie < 
1 ' : 
, 1 ' t 3 a” ry 
1 . ‘ 1 
, 7 ' 


"Yn Shaft ITL.there were observations ut three: 







as. Noa. J. HL, TID, were in the mine Chabaud La |, 7 
vag in the mine 4 was seon, but not until after passing the centre. 
. observations were taken at eight different. depths, } 
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depths, come: 
mencing: with 56° at 87°83 m., and ending with G2f° at 144m. 
' These three shafts, all belonging to ihe same mine, were’ bya 
wet, antl the temperature of the air in them waa 11° or 12°C. 
(52° or 54° F,). eg oo eee 





In Shaft 1V., which was very dry and had an air temperature of ' 
ahout 15° C. (59° F.), observations were taken at 6 depths, com: ': 
nee with 7of° F, at 21'2m., and ending with 84° F.: at: 
134°8 m. | 


The mean rates of increase deduced from these observations ° 
are :-— : 
In Shaft I., 1° F. in 14’4 m., or in 47°2 feet. 
» IL, ” Ir*5 M., 99 37°7 os 
” IIlI., ry) 8°65 m., 5, 48°4 5 
1" IV., ay 8'57m., », 23'°I ,, 


The observer mentions that in Shaft IT. there was at the depth 
of 90 m. a seam of coal in which heat was generated by oxyda- 
tion ; but no such remark is made with respect to any of the 
other shafts, although it is obvious that some disturbing cause 
has rendered the temperatures in Shaft IV. abnormally high. 
Possibly the heat generated in boring the holes for the thermo- 
meters in this shaft (which was dry) has vitiated the observations, 
the instruments employed being maximum thermometers. _T:wo 
of the slow non-registering thermometers mentioned in last 
year’s Report have been sent to M. Delesse, to be used for 
verification. | 

The slow-action thermometers are constructed on the following 
plan:—The bulb is cylindrical and very strong, and is sur- 
rounded by stearine or tallow, which fills up the space between 
it and a strong glass shield in which the thermometer is in- 
closed. The shield is not hermetically sealed (not being in- 
tended for protection against pressure), but is stopped at the 
bottom with a cork, so that the thermometer can be taken out 
and put in again if desired. Stearine and tallow were selected, 
after trials of several substances, including paraffin-wax, bees’- 
wax, glue, plaster of Paris, pounded glass, and cotton wool, 
The thermometers are inclosed in copper cases lined with india- 
rubber. When placed, without these cases, in water differing 
10° from their own temperature, they take nearly half a minute 
to alter by one-tenth of a degree. 

In concluding this Keport, your Committee desire to express 
their regret at the losses which they have sustained by the deaths 
of Prof. Phillips, Sir Charles Lyell, and Col. Strange, of whose: 
valuable services they have been deprived within the last three 
years, 
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OUR ASTRONOMICAL COLUMN | 
THE ROTATION OF SATURN ON His Ax1s,--On December 7 
Prof. Hall, of the Naval Observatory at Washington, observed a 
very white spot on the disc of Saturn, just below the ring, At 
6h. 18m., Washington mean time, the spot was cential, and it 
was watched from 22h, 40m. sidereal time, to ob. 10m., as it 
moved across the disc. It was small, very well defined, and 
from 2” to 3 in diameter. A rough ephemeris of ifs motion 
was sent to various observers in the U.S., and the observations 
which have been received are as below. The second column 
gives the time when the spot was central. 


‘Wash- 
ung ete Place. Observer. oe ¢ 
h. m. i | 
1876, Dec. 7 618 Washington Hall .. «0 0 wun 
10 @11 Cambridge A. G.Clak ... ~ 8m 
— 6 3 Hartford D, W. Edgecomb = 0 
— 6 4 Poughkeepsie M. Mitche von ove 
— .. Albany L. Boss wee 
13° 547 Washington Hall... .. .. 0 
— § 50 _ Eastman ates 
— §38 Cambridge A. G. Clark + y 


The column o — C gives the residuals when a rotation-time of 
1oh, 15m. is assumed. At Albany, on December 10, the spot 


. {It will be ‘remarked that the time of rotation, supported by. 


1. the above observations. of a very definite spot, is in close agree- 


ment with the result obtained by Sir W. Herschel from noting. 


the euccescive appearances of a belt during the wiater of 1 793-041 ; 
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viz, Goh. z6m. 0'gs, Doubt ‘hag: en oorasianally expressed | 
owith regard to Sir W. Hergchel's rotution-period from the uncer- 
tality attaching to: such obpervaticns, and the interesting confir- 
waation of it just arrived at ‘by thé American observers will 
‘therefore be the more weloome. : The Herachelian rotation for the: 
planet globe of Saturn bas ‘been sometimes confounded with a ro- 
‘tation not depénditig upon observations, but calculated on Kepler’s 
law for satellite at an apparent mean distance equal to the 
‘sémi-tiomicter of the middle of the ring; thus, Baily, in his 
.“ Astronomical Tables and Formule ’—which were widely 
quoted aor many years—has roh, 29m, 17s. for time of rotation 
Yoth of the globe and the ring. } 


Tax Nagnuta IN THE PLEIADES. ~Mr, Maxwell Hall, of 
Jamaica, communicates some observations of this nebula made on 
Qetaber 20, 1876, with a q-ioch Cooke equatorial, and power 
55. “The nebula was ‘ bright, ’ according to Sir. John 
Herschel’s scale, and extended in a parabolical form at least 40’ 
from Merope, which was at the focus, while the axis of the figure 
was nearly S. of that star,” 

The difficulty of seeing with very large instruments a very faint 
nebulosity in close proximity to a bright star is strikingly illus- 
trated bya remark made by Mr. Dreyer, observing with Lord 
Rosse ; he states—" The Merope-nebula is never perceived with 
Lord Rosse’s telescopes.” So also D’Arrest sought for it in vain 
with the Copenhagen refractor, subsequently referring it to the 
class of which we are writing, which may be invisible in a great 
telescope but seen without difficulty in the finder. Vols. lviii- 
and lix, of Astroncmische Nachrichten may be consulted for the 
earlier discussions ag to the variability of this object. 


polished,’ and in anticipation: of this. eventuality, which may 
occur’ sooner then is now looked for, hé intesdsta devote time 
during'the ensuing year to préctice in grinding’ and polishing 
large surfaces. Ont of about 150 nights diving the year te 
which the report applies, which were more or less fit for observ: 
ing with the reflector, forty were solely occupied with visitors 
The astrenomical work accomplished includes the examination, 
Macasurement, and sketching of seventy of the nebule and 
clusters of Sir John Herschel’s southern work, of which the 
greater number have been drawn and described in a manner 
suitable for publication. Mr. Ellery adds :—~"' The ‘reawit of 
these observations indicates that several of the nebule are con- 
siderably changed, while others appear so completely altered as 
to be scarcely recognisable, save by their position with respect 
to adjacent sturs. The nebula about 7 Argus have been com- 
pared with a drawing made in March, 1875, but no decided 
changes were detected. The weather was so far unfavourable 
at Melbourne for certain classes of observations that out of ninety 
conjunctions of Saturn’s satellites only ten could be observed, 
No material change in the regular work of the Observatory is con- 
templated during the year following the conclusion of the repert. 
Observations with the transit-circle would be continued assidu- 
ously as in previous years, the Government Astronomer regard: 
ing this as the fundamental work of the establishment, which 
has already given it a reputation in the world, and he quotes in 
proof of this the opinion expressed by Sir George Airy, that 
the Melbourne Observatory had produced ‘‘ the best catalogue of 
stars of the southern hemisphere ever published.” The revision 
of Sir John Herschel’s figured nebule will also be continued, 
with occasional planetary work, as drawings of Mars and Jupiter, 
observations of conjunctions of Saturn’s satellites, &c. 

The early publication of results obtained with the great re- 
flestor is strongly urged by Mr. Ellery, and all astronomers will 
concur in his representations upon this point. Difficulties, no 
doubt, must exist in giving such results to the astronomical 
world in a perfectly satisfactory manner; nevertheless, Mr, 
Ellery thinks if a plan he proposes is approved, these difficulties 
may be surmounted, and all the completed work with the re- 
flector may be forthwith published. We can only express the 
hope that work of such great interest, and which may so greatly 
add to the reputation of the Melbourne Observatory, will soon 
be in the hands of the public. The importance of eatly publiv 
cations of astronomical work in these days can hardly be 
exaggerated. 

METEOROLOGICAL NOTES 

Ngew DAILy WHATHER Map.—-We hail with the greatent 
satisfaction the appearance, on New Year's Day, of the first 
number of a daily international weather-map issued by the Aus: 
trian Meteorological Institute. It embraces nearly the whole of 
Europe, and supplies a want not met by any existing weather. 
maps, in representing the weather of Central and part of Southern 
Europe, with a satisfactory fulness such as the meteorology of 
this important region demands in the development of this branch 
“of the science. In addition to the invaluable material this pnt» 
lication will lay before us from day to day relating : to tharider- 
storms, the summer rains, and the falls of hail and show of Cen: 
tral Europe, it will also furnish data absolutely indispensable in 
‘investigating the causes which detertiine the coursed and the rate 
of progress of the storms of North-weatern Burope. Indeed, 
in this respect, ‘and consequently in the prognosis of British 
stornis, the’ Austrian empire is, of all countries which. Ne enat: 
wards.of Great Britain, setoad in aoe only to Lapland 
atid, the north of Scandinavia, 

Low ‘Tempuenarvres,Duting recent aes some ak 
ably jow temperatures have'been recorded in, various: countries, 
Daring . bteny etoreh whidh oncurreil heal —— es over 


| VARIABLE StTaxs,—D'rof. Schonfeld has published in }er- 
nijahesschrift der astronomischen Gesellschaft, xi, Jabrgang, 
Heit 4, an ephemeris of the maxima and minima of most of the 
variable stars for 1877, including Algol, A Tauri, S Cancri, 
B Libre, and U Corénx Borealis, which have short periods, 
The max. of x Cygni is dated February 6, and the min. on 
September 15; Mira Ceti, min. on July 23, max. on Novem- 
rer 10, 

Schmidt’s star in Cygnus was red on January 7, and about 
equal in brightness to the star + 41° No. 4243 in the “‘ Durch- 
musterung,” but the difference of only o’5m. between the catalogue 
brightness of this star and that of + 42° No. 4204, certainly did 
not reptesent their relative intensity of light on this evening. 
The variable might be estimated at 7-2m. by reference to the 
latter star, 

 MrTeors OF JANUARY 7.—In the early part of this night a 
number of meteors were remarked near London, with unusually 
slow motion, particularly in the cases of several which equalled 
Jupiter in brightness. One at roh. 3am, G.M. T. starting from 
near A and » Urs Majoris, appeared to receive a sudden check, 
and was stationary for two seconds 3° below a Canum Venati- 
corum, where it was nearly extinguished, but a faint portion left 
a train for several degrees further. It was not easy to judge of | 
the radiant point owing to continual interruption from passing 
clouds, but it would probably be somewhere about the stars in 
Urge Major above-named. ‘Much lightning on this evening. | 
‘The zotliacal light well seen as far as the principal stars of | 
Aries. 
ed Muraouand OnseRvatory.—The fleventh or of. 
Board of Visitors of the Melbourne Observatory, with Mr, | 
Rilery's Aiinual Report for the year ended 1876, June 20, has 
yeah vigeived. In addition to the large reflectats, the Observn: ’ 
ory tipw. ‘possemes an 8-inch equatorial, Doth instruments itl ei ° 
eet: working onder, With respect to the former, Mr. 
Efery remuirks that, aithough at present the mirrors retain their 
Se ae y well, it'ts not to be overlooked 
that tho time Kanst ‘sstive 5 “they will sequire to be xe. 
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ail Canada and the north of the United States, and which 
€ rag attended with considerable damage, the semperature fell at 
| Ottawa to --30°%0, ‘What makes this temperature noteworthy 






los that at the same time the wind continued to blow with 


is violence, the low temperature being thus not confined to a 
: 


; of the: ce, 
saat oe On January 4 the temperature fell at 
Hemdsand, m Sweden, and also in Lapland to 312, An 
anticyclone of limited extent, with the characteristic calms 
and light winds, overspread this region at the time, and it is to 
ibe noted that the space of excessively low temperature embraced 
an aves virtually coincident with, and equally as limited as, that 
(‘of the anticyclone. Still lower temperatures are reported from 
‘the imterior of Russia. The Colos gives the following in- 
_ formation as to the unusually low temperatures which pre- 
‘ yailed in Nerthern Russia before Christmas. The thermo- 
meter of the Physical Observatory at St. Petersburg (in town) 
showed om the 22nd, at 9 AM., — 37°°8 Cels., and in the 
Botanical Garden (in the suburbs), between 7 and 9 A.M., 
the following temperatures were observed :-—— ~— 38°14 on the 
20th, ~ 39°°4 on the 2ist, and ~ 41°'9 on the 22nd (— 43°°4 
Fahr,) On the last-named day the mercury was frozen, 
and the readings were made from a spirit thermometer. So 
low a temperature as on the 22nd was never observed before at 
St. Petersburg in December, during the 123 years that regular 
metcorological observations have been made ; and even during 
the coldest month, January, such low temperatures were observed 
before only four times, namely, ~ 38° on January 26, 1868 ; 
— 4t° in 1760; — 38°°7 in 1772; and — 39°°0 in 1814. The 
region of low temperatures occupied a very large tract of land, 
and the cold advanced from the north-east, as was also the case 
during the unusual cold of 1868. On the 22nd there was ob- 
served in the morning, — 40°'4 at Vologda, — 40°°5 at Kuo- 
pio, in Finland, — 39°'9 at Bielozersk, -- 39° in Moscow (— 40° 
in the higher parts of the town), &c. Very low temperatures 
might have been predicted for some days before, as already 
on the 2oth the cold reached — 44° Cels, (-- 47° Fahr.) in 
Vologda, and the barometer continued to rise in the whole of 
Northern Europe, whilst a minimum of pressure traversed the 
middle parts of Europe and Southern Russia, with compara- 
tively high temperatures and cyclonic winds, which in the north 
and on the suores of the Baltic blew from the east and the 
north, 
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NOTES 


A WEALTHY Copenhagen brewer, J. C. Jacobsen, has given 
the ‘sum’ of a million of crowns for the promotion of mathe- 


matics, natural science, the science of language, history, and 


philosophy. 


_AS we intimated some time since, the Swedish University of 
Upsala, founded September 21, 1477, will this year celebrate its 
qooth anniversary, Great preparations are being made for the 
event, The University is not only the oldest but the richest in 
Scandinavia ; besides many rich gifts from Gustavus Vasa, it 
received, among other things, from Gustavus Adolphus, 360 
farms, which now yield an annual rent of 200,000 crowns. The 
funds for maintenance and salaries amounted, in 1870, to 
1,758.587-orowns, and the yearly Government grant to 300,000 
crowns, ‘The teaching staff consists of thirty-five professors, 
twenty-seven adjuncta,.and fifty docents ; the number of matri- 
_calated students amounts to about 1,500. 


PRE Royal Cabinet of Natural History at Stuttgart has just 


_ been enriched with an exceedingly rare and valuable palaonto- 
\ logical specimen, which is probably without its like in the geo- 
logical museum of the world. It consists of a group of twenty- 


 fout! foul Jivandy from the sandstone strata of Smben. The 
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inclosing .stane has been with great care entirely removed, | 
showing a strangely intertwined masa, possibly as. met. by sudden | 
death, but more probably a collection of dead bodies gathered 
together by the action of the waves. They cover a space of 
about two square yards, and the individual specimens possess an. 
average length of thirty-two inches. These fossils can be classed’ 
with no existing species, but appear rather to possess a combina...’ 
tion of diverse characteristics, which at a later stage of develop- 
ment became distinctive features of quite different types. Pro. 
minent among the peculiarities are the bones of the extremities, 
resembling those of existing lizards ; the head, which can almost 
be called a bird’s head, and the massive scaly armour, consisting 
of sixty to seventy successive rings. 





WE notice with great pleasure that decided steps are about 
to be taken to reform the curriculum in Exeter Grammar School, 
It is intended, as soon as arrangements can be completed, that 
the younger boys shall be taught divinity, English, including 
history and geoyvraphy, French, Latin, arithmetic, and the other 
elements of mathematics, drawing, and some elementary natural 
science. At a certain point in the school Greek will be. added, 
in accordance with the provisions of the Scheme and the resolu. 
tion of the Governors; or in lieu of the study of Greek more time 
will be devoted to mathematics, English, modern languages, and 
natural science. German will be taught to any boys sufficiently 
advanced in other subjects to make it desirable, Thus, it is 
hoped, boys will be adequately prepared for the Universities, for 
the Public Service, for professional or commercial life. The 
principle of this new scheme is excellent, and should it be fajh- 
fully carried out, Exeter Grammar School ought to becompon 
of the most efficient aud complete schools in the country” We 
hope that the school will receive every sich penal in 
this laudable effort to provide a comp'ete course of instruction. 


THE Vilna Observatory is reported to have been totally 
destroyed by a fire on December 28 The Vélenshky Vestnik 
says that the combined efforts of the town and railway fire 
brigades, of the troops, and of the students of a college in the 
neighbourhooud, did not succeed in overcoming the fire and 
rescuing the great refractor and phato-heliograph. Only books 
and instruments of smaller value were saved. This is a great. 
loss to science, as the Observatory had done, during the 
last few years, very valuable work, and some of the beautiful 
photographs of the sun wag exhibited at the South Kensington 
Loan Collection, 


Mr. F, 3. M&Ek, the eminent paleontologist, and for several 
years a member of the United States Geological and Geographi- 
cal Survey of the Territories, under Prof. F. V. Hayden, died 
at Washington, D.C., December 21, aged fifty-nine years, He 
had just completed the great work of his life, the Cretaceous and 
Tertiary Invertebrate Fossils of the Upper Missouri Country, in 
one large quarto volume, 


In the last Session of the Berlin athropologische Geselischaft, 
Prof. Virchow stated that the intrepid young traveller, Herr v, 
Horn von der Horck, is at present in the camps of the war. 
like Sioux Indians, busily engaged in obtaining plaster casts for 
craniological studies. The printed record of v. d. Horck’s 
journey of last summer to the Polar Sea, has just appeared in 
Germany, and contains much of value written in a very sprightly 
style. During the first half of the journey zoological and geo- 
graphical ends were kept in view. On the return trip through | 
Lapland to the Gulf of Bothnia, the expedition assumed an 
almost exclusively anthropological character. Enormous collec+' 
tions of bones and more especially of skulls were made, and 
a large number of masks were obtained from the present inbabi. | 
tants of Lapland. So extensive and complete are these results, 
that Prof. Virchow regards them as more valuable for the study: 
of Scandinavian craniclogy than the combined collections 9° | 
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4 n museums outside of the Scandinavian. countties them- 

pou The pridcipal geographical ‘gesult of the joumiey was the 
' ‘g@ttcblishment of the frict thitt a.continuous water communication 
iexists between the Polat Sea und the Gulf of Bothnia, On the 


' pumenit of the watetshed between these bodies, of water, the lake 


Wawolo Lampi Hes at a height of Soo-goo feet above the level 
of the wea. Two tivers flow from this, une to the north, empty- 
ing into the Ivalle, and the other to the south, emptying into 
the Kititai, Frequent cascader and rapids render this water- 
wey useless for purposes of navigation. — 


PROF. PaLMierI—the Times correspondent at Rome tcle- 
‘graphs en January 7—writing from the Observatory on Mount 
Yesavins, says that for the last two days the instruments have 
| ‘shown evident signs of ayitation. The smoke from the motn- 
tain is issuing with greater force and increased volume. Ia the 

‘interior of the last mouth, opened on December 18, 1865, the 
fire is no longer visible, in consequence of an immense amount 
of meterial having fallen into it, through the giving way of a 
portion of the crater of 1872. An extraordinary eruptive force 
will, therefore, be necessary either to make a way through the 
enormous accumulation of sand and scorice: or to open some new 
mokth, whether on the summit or the side of the volcano. In 
the meantime, the cone is manifest, but it cannnot be stated 
when it will reach a point sufficient to overcome the resistance. 


M. Faye has been appointed president of the Bureau des 
conevae for 1877, and Dr. Janssen vice-president. 


|, A SUNSCRIPTION has been opened at Rouen fcr the erection 
caf @ watue to M. Pouchet, the naturalist, who was the director of 
+ the Botanic Gardens of that city, and who died ten years ago. 
M, Pouchet, as a correspondent of the Academy of Sciences, pub- 
‘lished many papers in defence of spontaneous generation against 
M. Pasteur. is works are referred to by Haeckel and 
Bastian. 

An Admiralty Committee of Inquiry has been appointed 
dn coymection with the outheak of scurvy ia the Arctic expe- 
dipion, 

‘Av the meeting of the Geographical Society on Monday, Mr. 
Robert Michell read a paper on “The Kussian Expedition to 
the Alsi and Pamir.” The expedition resulted in much interest- 
itig information, which was mentioned in detail, as to the physical 

_ features of the courttry. The president, in winding up the discus3ion, 
. observed that the regions visited by the expedition and described 
in the paper were, perhaps, the least known in Central Asia. 
They. contained vast and confused ranges of mountains, some of 
the peaks of which were among the highest in the world. He 





steps would be taken by our government to secure that at least 
two Englishmen of requisite scientific attainment should be 
allowed to accompany them. 

A RECENT thorough survey of the Kasbek-glacier of the Cau- 
casna, has proved tifat since 1863 it has increased, ¢.«,, its lower 
iaaecini has advanced down the valley, by 826 feet, a 


Tut Medicinisch-etiologische Verein of Berlin decided, in the 
‘session of Janvary 4, to call together during the preserit year an 


“sthiplogical congress, The following four subjects ate announced | 


‘adh thse ptincipal topics for the conting cinference :-~1. Methads 
et sctiological investigation. 2. Causes of epidemic disease de- 


“petdent upon mankind. 3. The natural conditions of epidemic ' 


dhetanes, | “de On the Contagium wim, 
, AP ‘the } Jasuary session of the Vienna Zoalogischobolamische 
‘Geaaibse hind : papers were read by Herr J. Mann “On the Lepi- 
depterots Fiktnil ‘of the Dolomite Region,” and by Prof. Jeitteles 
Oe Trees Bol sorpha.” 

Dh. BReum, fhe itecprising Stherian explorer, i is at present 
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‘that when further expeditions of the kind were organised, | 
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delivering ; in the principal German gities, ry COUN of ix lector 
on the results of his last tour through Nerthern Aaja, : 

Prov, Kix, one of the most promising antohg the youlget 
German nilperdlogists, has accepted a call to the. ee 
of orystaliography at the University of Halle =, 

AvstriA follows Germany and other countries in sicoepting 
the invitation of the King of Belgium, and an Aen 
Gesellschaft has been organised at Vienna, | 

Tue German Imperial Sanitary Department commences, 
with the begirining of the present year, the publication of a 
weekly periodical devoted to sanitary statistics and dll subjects 
connected with the preservation of the public health. Prompt 
official reports of the mortality in all cities numbering over 
150,000 inhabitants, will form a leading feature, 

THE Municipal Council of Paris, determined to spare no efforts 
in order to prevent fresh inundations, have voted the funds for 
boring a new sewer, or rather a tunnel, which will be utilised 
for discharging a portion of the Seine, below Paris, 

The plan for the rebuilding of the Ecole de Medicine is now 
ready to be presented to the Municipal Council of Paris. When 
all the works are completed the total surface covered will be 
8,000 square yards ; it does not now exceed 3,000. The expense 
will be 4,300,000 francs. 

AN interesting article, by Mr. E. A, Barber, with some 
curious illustrations, on ‘‘ The Rock Inscriptions of the Ancient 
Pueblos of the Coiorado, Utah, New Mexico, and Arixona,” will 
be found in the American Maturalist lor December. 

IN an article in the Advue Scientijigue of January 6, M, H, 
Le Chatelier shows that there is no geological evidence fur the 
existence of a great inland sea in North Africa, though there 
was probably in the district of the Tunisian Chotts, at one time, 
a small isolated salt lake. All the phenomena of the region of 
the Chotts and of the Sahara may be explained by the action of 
existing forces, which might at some future time cauge a thin 
layer of salt water to reaccumulate over a small extent of surface. 


WITH reference to our note (NATURE, vol. xv. p. 167)%on | 
Mr, Alfen’s work on the North American Bisons, which we 
stated was issued by the University Press, Cambridge, U.S., 
we are informed that this ‘‘ University Press’? has no relation 
with the University. It is simply a name denoting its position 
near the University grounds to distinguish it from another large 
printing establishment known as the ‘* Riverside Press,” also at 
Cambridge. The memoir noticed formed a part of the “ Memoirs” 
issued by the ‘‘ Museum of Comparative Zoology,” which have 
taken the place of the former “ Illustrated Catalogues,”’ the title 
having been changed so as to enlarge the scope of the to. 
publications of the old numbers of the Catalogue collected into 
volumes to form the firtt volumes of the Memoirs. 


On December 20, the Bremen Verein fiir die deutsche 
Nordpolfakrt, changed its name to that of Bremer geograe 
phische Gesellschart, The question of Polar exploration has 
assumed such dimensions that a private society cannot hope to 
accomplish much unaided in this direction, The society will 
henceforth devote its energies to the solution of geographical 
problems in other parts of the world. Its occasienal commani- | 
eations are also to be replaced by a regular periodical appearing 
quarterly, under the editorial supervision of Dr. Mori Lindeman, 
A special feature of the new society will consist i frequent 
contses of lectures fiom the most famous’ of recent explorers’; 
Brelim, Giissfeldt, and Baron von Schleinite, are announced ia. 
first onthe list. 

LATE letters frotn Sydaty report the arrival of the Rev, 'G, 
Brown, who hés::been spending the last.yesr in Polynesia, pass. 
ing from oe island to anotlier in the xlssion brig John Wesley. . 

jntewesting discoveries. were : mide in the ivlands of New 





| Bian and New ireland, The’ iabablinats of borh islanils ang. 
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cannibals, but indulge in the custom in'order to show their com. 
acne over their enemies, and not from a preference for 
hamen flesh. New. Britain! was coasted entirely and crossed 
several times. ‘The interior is hilly, the loftiest point being 
2,500 feet high. ‘It is wall populate » arid the natives expressed 
the usual surprise at seeing white men for the first time. The 
tribe at Blanch! Bay informed the travellers of another tribe at 
some distance from the coast, who were provided with caudal 
appendages vof an exceedingly remarkable chmracter, and pro- 
mised to obtain a specimen before the next visit of the brig. 
At another place, the wealthier families among the natives were 
accustomed to confine their daughters for several years before 
the attainment of puberty in tabooed houses, not allowing them 
o put foot upon the ground during the whole period. A 
superior tribe was encountered at Spacious Bay, with lighter 
complexions and straighter hair than their neighbours. Both 
sexes wore partial clothing. Large collections were brought 
back illustrating most fully the geology, the fauna, and the 
rich tropical flora of the islands. Pe 

M. CLEMENT GANNEAU, who has recently been in London to 
study the Semitic monuments in the British Museum, writes to 
the Zives animadverting on the complete want of system in their 
arrangement. The Semitic remains are scattered among other 
collections in such a way as to make their examination a work 
of the jrreatest difficulty, whereas were they properly classified 
and urranged by themselves they would form a Semitic Room 
without a rival. 

THE Geographical Society of St. Petersburg has received a 
telegram from Prjevalsky announcing that he has crossed the 
Thian Shan, and, on October 14, was fifty versts from Karashar, 
The country he was then in is a desert. 

M, Wapbincron, French Minister of Public Instruction, is 
busy fitting up a large pedagogical museum, which will be 
located in the hotel of the Ministry, and be open to the inspec- 
tion of any scientific men interested in the progress of pedagogy. 

Tue first portion of the German Jehresbericht siber die Fort. 
schritie der Chemie, for 1875, containing 480 pages, about one- 
third of the complete work, has just been issued. General and 
physical chemistry receives 150 pages, inorganic chemistry, 
Bo pages, while the remainder of the number is devoted to 
organic chemistry, which will also occupy the greater portion of 
the second number. Prof. Fittica, of Marburg, assumes, with 
the volume for 1875, the chief editorial supervision, and is 
assisted by the following able corps :-—-K. Birnbaum, C. Bét- 
tinger, C. Hell, H. Klinger, A. Lauberheimer, E. Ludwig, A. 
Michaelis, A. Naumann, F. Nies, H. Solkowski, Z. H. Skraup, 
and K, Zippritz. Complete sets of the Pahresdertch? are difficult 
to obtain now as seven years’ numbers are out of print. A perfect 
set from 1847 to the present date, with the two registers, costs 
frou $00 to 600 marks in Germany. The editor requests from 
the authors of chemical articles separate copies of their com- 
munications in order to Hghten the labour of classification and 
compilation, | 
., WE have received vol. i, of the Proceedings of the Davenport 
(lowa, U.S.) Academy of Natural Sciences, This Academy 
had a very sinall begining in 1867, but is now in a flourishing 
condition. The volume contains the proceedings from 1867 to 
1876, and includes some papers of real value, especially on 
meund exploration, The number of acientific societies in the 
U.S. iisuing publications containing papers of genuine scientific 
importance is now large, and constantly increasing. 

THE artificial lighting of rooms affects the human system, on 
thie one heind,. through the change produced in the composition 
of ‘the ‘air hy gases of combustion, and on the other through rise 
of Semperature, “"Phese influences have lately been examined by 
M: Erismenn (Zeitschrift fiir Biolegée), In w part of the lnbi- 
miory 10: cubic metres’ capacity, inclosed by wooden and glass 
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walls, various materials were burnt eight, hours, viz. atearine 
candies (six at atime), rape oil, petroleum, and ondinary gas, 


_ and the ajr was drawn off at different heights and’ analysed. 


The results do not pretend to absolute exactness, but ® com 
parison of them is interesting. The tables first show that ahdet 
all circumstances, and with all sorts of artifical lighting; the sit’. 
of an inclosed space contains more carbonic acid and organic | 
carbo n-containing substances than in absence of such illumina- ” 
tion; still, in these experiments the carbonic acid was neved | 
greater than 0°6 or 0°7 per 1,000, while the proportion of other 
carbon compounds was very variable, so that the amount of car- 
bonic acid gives no exact criterion for the vitiation of the air. 
The CO, actually found in the air was only a very small fraction 
of that produced by the combustion; by far the greatest part 
must have been carried away by the natural] ventilation. In 
comparing the four materials, the proportion of CO, and other 
carbon compounds was reduced to a light strength of six normal 
candles. It appeared that the petroleum, with lamp of good 
construction, communicates to the atmosphere, not only less COg, © 
but (what is much more important) fewer products of imperfect’ 
combustion than the other lighting materials; and, further, that 
stearine candles, with the same light-strength, vitiate the air 
most. As to temperature, that of the lower layers of air, up to 
a height of 1°5 metres, rose very little during the eight hours, 
about 2° to 3° on an average, while the upper layers increased 
considerably in temperature, especially just under the ceiling ; 
this increase, in the case of ordinary gas, rape oil, and petro- 
leum, was 10°5° to 10°8", in that of candles only 4°. If, 
however, we take into account the photometric light-effect of 
the flames during the experiment, it is found that, with equal 
light-strength, rape oil and gas raise the temperature consider- 
ably moré than petroleum, and the action of the latter, indeed, 
came to about that of the candles. 


Tue additions to the Zoological Gardens during the past week 
include an American Black Bear (Ursus americanus) from North 
America, presented by Mr. W. Stead; a Common Partridge 
(Ferdizx cinerva), European, presented by Mr. H. Laver; a 
Razor-bill (Aca forda), European, presented by Mr. W, 
Thompson ; two Common Swans (Cygxus olor), a Common 
Cross-bill (Loaia curvirostva), European, purchased. 


SOCIETIES AND ACADEMIES 
; LONDON ; 

Zoological Society, January 2.—Prof. Newton, F.R.S., 
vice-president, in the chair.— Prof. Newton ae and made 
remarks on a erat of a variety of the guillemot (4lca trolfe} 
with yellow bill and legs, which had been lately shot by Mr. 
J. M. Pike on the south coast of England.—Prof. Garrod 
F.R,S., read a paper on the osteology and visceral anatomy of 
the Ruminantia, in which many facts concerning the anatomy 
the Cervidee and the Cavicornia were brought forward, especially 
with reference to the shape of the liver and: the structure of the 
yenerative organs in these animals, Among the most important 
of these was the observation that the uterine mucous membrane 
of the musk-deer (Afaschus moschiferus) presents no indications of 
the presence of cotyledons, the contrary being the case in all othef 
ruminants. Prof, Garred likewise made a suageptic as toa 
proposed method of expressing the relations of spacies by meang 
of formule,—-A paper by Megers. Sclater and Salvin was read 
containing the descriptions of eight new species af South American — 
birds, namely (1), Zuphania fem i (2) Phenticus crissalis ; 
(3), Octheca leucometopa ; (4), Octhaca arengcea ; (5), er 
dignus ; {6), Celeses subfiagus ; (7), Chamepeha buckieyi ; (8), 
Crax erythrognatha,—Nir. RK. Bawdler Sharpe read a paper on 
some new species of warblets from Ma agascar which had heen 
recently added to the collection in the British Musto, and werk 
proposed to be called dpadis corvigiventris, eeatyree havitsemer an, 
and Dromaacercus brunnens, the last-named being 4 age getins 
from Madagascar.—A, coromuynication was read from Mr. G, 5. 
Brady, containing notes on fresh-water, mites which had heen. 
obtained from lakes and ponds in England and Ireland. 

Royal Microscopical Society, January 3.—-Charles Brooke; 
F.R:8., vice-president, in. the. chair,—Dr. Wallich read a paper — 
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‘on the development, reproduction, and surface markings of dia- 


, toms, illustrating the subject by drawings,—-An interesting paper | 


was read by Mr. Stephenson descriptive of some very curious 
diffraction experiments, by Prof. Abbe, from which it appears 
‘that the use of ‘' defraction -gratings” in connection with stops 
of various kinds placed above the back combination of the 
objective were competent to produce precisely the same appear- 
ances as were observed in certain well-known test objects. — 
Somé mercury globules mounted in balsam were exhibited under 
ithe mitre-polatiecope, by Mr. Stephenson for Mr. Slack, pro- 
‘ducing some very curious and interesting optical effects. 


_ MANCHESTER 

Laterary and Philosophical Society, November 28, 1876. — 
Edward Schunck, F.R.S., vice-president, in the chair.—The 
Radiometer. Mr, Harry Grimshaw, F.C.S., communicated the 
following summary of an extract from the “ Panorama of Science 
and Art,” published by Nuttall, Fisher, and Dixon, 1813, 
2 vols. :—** After alluding to Boerhaave’s experiment on the 
influence of the ‘ burning glass’ on the motion of the ‘ compass,’ 
the extract goes on to describe a radiometer constructed by 
Mitchel], which seems to have been constructed as follows :-—A 
thin plate of copper one inch square was attached to one end of a 
fine ‘ harpsichord’ wire ten inches long. This was balanced on 
oR agate suspension, and the litle copper plate wes counter- 
poised by a grain of shot at the other extremity of the wire. As 
a result of experiments with the instrument, it was found that 
the influence of the rays of the sun focussed by a concave mirror 
two feet in diameter, caused a revolution of one-millionth of an 
inch in a second. The instrument was protected by some sort 
of glass shade. The same motion was produced in a vacuum.” 
-—Note on a manganese ore from New South Wales, and on a 
‘specimen of native silver from New Zealand, by M. M. Pattison 
Muir, F.R.S.E. 
'' December 12, 1876.—E. W. Binney, F.R.5S., president, in 
ihe chair.—-The lowest amounts of atmospheric pressure during 
the last sixteen years as observed by Thomas Mackereth, 
F.R.A.S., F.M.$.—On a mineral water from Humphrey Head, 
near Grangeover-Sands, North Lancashire, by Joseph Barnes 
and Harry Grimshaw, F.C.S.—-On ternary differential equations, 
by Sir James Cockle, F.R.S., Corresponding Member of the 
Society. 

Decenbiee 26, 1876.—E, W. Binney, F.R.5., president, in 
the chair.—Notice of the “ Almanacke for XII Yere,” printed 
by Wynkyn de Worde in 1508, by William E. A, Axon, 
M.R.S.L.—A notice of some organic remains from the Manx 
schists, by E. W. Binney, F.R.5S., president.—-On changes in 
the rates uf mortality fram different diseases during the twenty 
years 1854-73, by Joseph Baxendell, F.R.A.S, 

PARIS 

Academy of Sciences, December 27, 1876.—Vice-Admiral 
Paris in the chair.—The following papers were read :—-On the 
analysis of pyrogenic gases, by M. Berthelot.—On some deriva- 
tives of dialdol, by M. Waurtz.—Note by M. Chevreul on his 
more recent works. One is a résumé of the history of matter 
from the atomists and Greek Academicians down to Lavoisier. 
Asiother relates to experiments meant to show the difference of 
absolute black from material black.—On the secular displace- 
ments of the orbit of the eighth satellite of Saturn (Japhet), by 
M. Tisserand.—Researches on the velocity of the wind, made 
at the observatory of the Roman College, by P. Secchi. He 
gives a table of observations from 1862 to 1876, with Robinson’s 
anemometer and a zngteorograph. The general daily mean for 
the whole year is 197'5 km. It differs little from month to 
month, but the horary distribution is very different in the 


summer and the winter months. The velocity is greatest in. 


) h, least in September.. But P. Secchi does not take 
Me figures as representing the absolute velocity of wind in 
the country, as the College 
vations on Monte Cavo will be better. 
hourly 
an irrigation 
canal 


canal from the Rhone, by M. de Lesseps, The 
4d by M. Dumont) is estimated to cost 110 million 


mally 460,080 tons of hay and support at least 100,000 addi- 
Sonal head of large cattle, Y The me would ‘also permit of 
submersion.of the vines. It could be completed in four years. — 
M, Faye presented the Aamuaire du Dureau des Longitudes for 
1877, and tieted improvements in, it,-New messurement of the 
meridian of France, by'M. Pertier, The operat 

tend, in a continaousd 
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to the Department of Loiret ; there are thitty-nine stations. — 
On the absofbent power of wood charcoal for talphide of car- 
bon, and on the employment of sulphocarbonic charcoal 
for the destruction of phylloxera, by M, Laureau. M, 

vaegery announced that the vines of Hungary are greatly 
threatened by ei dps cntveereened on the reduction of a sys- 
tem of forces, of constant amount and direction, acting on. 
determinate points of a solid body, when this body changes. its 
orientation in 5 by M, Darboux.—New theorems in higher 
arithmetic, by M. Lucas,—Enumeration of various theorems on 
numbers, by M. Proth.—Third note on the theory of the radio- 
meter, hy Mr. Crookes,-—Researches on the coefficient of capil- 
lary flow, by M. Guerout. This coefficient is found to be smaller, 
in the same series, the more of carbon the substances contain. 
The author proved this’ before for monoatomic alcohals and 
homologous derivatives of benzine ; it is here extended to fatty 


| acids and ethers from the same alcohol, and ethers formed by 


union of the same organic acid with different alcohols of the 
fatty series. The coefficient for ethers is much higher than that 
of the alcohols or acids producing them ; the introduction of an 
organic radical into the molecule of an alcohol raises its fluidity 
considerably. The determination of this coefficient establishes a 
sort of classification among isomerous bodies. —- Practical study un 

luten and on its determination in the dry state, by M. Lailler.-~ 

Researches on the physiological properties and the mode of elimi« 
nation of bromhydric ether, by M. Rabuteau. This agent has pro- 
perties intermediate between those of chloroform, bromoform, and 
ether.--Formation of the heart in the chicken, by M. Dareste.-— 
Ona Lalcnoptera borealss caught at Biarritz in 1874, by M. Fischer, 
This is the rarest of European species; only five examples have 
been known.—-On a new globular state of quartz entirely crys- 
tallised in only one crystallographic direction, by M. Michel 
Levy. It is probable that the silica of this globular quartz was 
isolated in the paste before the end of the movement of effusion 
which produced the fluidality. The example furnishes a new 
combination of the colluid and crystalline states of silica.—Note 
on organic powders of the air, by M. Marié-Davy. The meteor 
ological observatory of Montsouris has been charged by the 
Municipal Council of Paris to make a regular study of the dust 
of the air, the ground, and the water in various quarters of Paris, 
commencing with the new year. The author describes some 
preliminary observations relating to a recent epidemic.—On a: 
maximum of falling stars, already indicated, in the month of 
December, by M. Chapelas. 
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aut “wr a Gan thier-Villars. Je. 4 


‘x. PAT. is "Jestnentation? - Such. is the important 
We ‘question of which we have now to seek- the 
iolution.” ‘Et js necessarily ‘impossible within the scope 
ea. brief article. to enter into .an examination of the 
nnmerpus theories propounded, yet. a few words of ex. 
planation, are needed in order that we may the more 
clearly understand what it ig that Pasteur has done, and 
whatis the real bearing of his answer to the question 
pot only on fermentation, but on any a disease which 
iceb ieheir to, 

According to Willis and Stahl, to whom we are in- 
debted for the first philasophical attempt at explanation, 
fermentation was due to a peculiar motion communicated 
irom a decaying body to another substance, by which a 
similar degrading action was set up, so that complex mole- 
cules became less complex. This idea ‘was subsequently 
‘aken up and developed by Gay-Lussac, Liebig, and others, 
who maintained that the decomposition of albuminous 
bodies produced the molecular disturbance by which sugar 
was broken up into alcohol and carbonic acid. Thus the 
molecular disturbance produced by decay of nitrogenous 
matter in a fitting liquid gave rise to lactic and butyric 
acids and other products, 

‘The costact theory of Berzelius and Mitscherlich be- 
longed to a period i in the history of chemistry when cata- 
lysis, was constantly employed to explain the unknown, 
and need not here be further alluded to, 

Cagniard de Latour, in 1837, first proved that yeast is 
composed of living cells ; this was confirmed by the almost 
contemporaneous observations of Schwann and Kiitzing, 
and subsequently by Turpin and others. The subject, how- 
ever, remained i in much obscurity until Pasteur commenced 
his investigations on the nature of ferments; these have 
been carried on for a period of twenty years, the results ob- 
tained being commugicated to the French Academy in 
1862 and subsequent years and are now, in so far as they 
concern the brewer, summed up. in the important work 
before us,, The theory of molecular disturbance produced 
by ‘putrefaction, so energetically maintained by Liebig, 
may be considered vanquished on all points. M. Pas- 
tout, from: his researches, sia proved incontestably the 
two following propositions :-— 

ds, Every diseased alieralion én the gualiy of deer cotn- 
cides auithe the development ‘of ‘microscopic organisms 
foreign to the nature of beer, property sa called. 

2, The: wbsence of alteration of beer wort and ef beer 
eninniees with the absence of foreign organisms, 

4 The fizgt proposition M. Pasteur has amply proved from 








action ; ‘In.Re one case did he find the sediment of. such 
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| bis researches by. which he has demonstrated ‘the traph 
| these propositions, M. Pasteur, 


reds or exgminations ‘of beer indergoing diseased . 
heer, to chnsint solely ‘Of the globular or ovoid alcaholic , 
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by boiling: Ht rad 
vegetable infusions—it is not necessary in all cases to-wse: : 


| so high'a temperature—and then, by cooling thé: guder! a 
rigid precautions, against the introduction of germs : frona : a 


the air, has shown that they are then unacted upon by '” 
oxyven, at least that ‘nip. putrefaction or cece 
ensues, 

The temperature to which a liquid must be heated { ie: 
order to erisure against ‘subsequent decomposition varies 
with its nature. Thus while 50° C. is suffictent to destroy 
the germs in vinegar, malt infusion, must be heated to | 
go? C., and milk to 110° C, and others require even 
higher temperatures. Blood and urine heated in Pasteur’s 
flasks and cooled under conditions precluding the entrance . 
of germs from the air undergo no alteration even when 


| kept for weeks at a temperature of 20° C. in contact with 


pure air. Mere oxidation therefore is not the cause of 
fermentation and putrescence. It is unnecessary to refer’ 
to the exceptions taken by many experimentalists. to, 
Pasteur’s conclusions, the great experimental skill required’ 
and the rigid precautions to be taken to secure success 
amply explain why others less habile than Pasteur have. 
obtained conflicting evidence. Two of the ablest of his 
opponents, Doctors Brefeld and Traube, have recently 
retracted their previous objections to Pasteur’s results, 
and now unhesitatingly adopt his views on Fermentation. 
Allusion has already been made to the fact that the. 
brewer occasionally, and the wine grower iavariably, 
leaves the saccharine liquid to spontaneous fermentation ; 
it is many years since Pasteur first demonstrated that the 
dust on the skin of the grape contained the small organisms 
necessary for yinous fermentation, and that when thege 
were destroyed or removed no fermentation took place, - 
Thus the juice heated in a Pasteur flask with the usual. 
precautions against the admission of germdaden air dia 
not undergo fermentation when freely exposed. to germ: | 
free air, but did so readily when a portion of the dust of 
the skin was added. If this dust, however, was removed 
by a few drops of water and then boiled previously to. 
being added to the must no fermentation took place. 
Hence the dust on the skin contained the ferments, 
and M, Pasteur has demonstrated their nature and their 
distinguishing features. 

In the case of boiling beer wort there’ are necessarily 
no living organisms, and therefore, as Pasteur has shown, 
there is no change when the wort is allowed to cool ina 
vessel to which only pure air has access. If, however, 
the cooled wort be exposed to air, ferments of various © 
kinds, eg., Saccharomyces cerevisia (though rarely), 
Sacchoromyces pastorianus, and apiculatus,. and other 
alcoholic ferments, fall into the liquid ; at the same. time, 
however, attended by more or. Jess of the lactic and 
butyric ferments and other organisms of disease. Ina 
brewery where other fermentations are proceeding, doubt . 
less the nuniber of alcoholic’ ferments. will be greater and’ 
‘the. injurious, bacteria Jegs than in other localities ; stil 
in any case ‘the beer when finished must be very posed x 
-owing to the large quantities of acetic, lactic, and ne 

tee i other, products. “of putrefactive. change... Fh": 
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Gon'arose whether the compion Penicillium glaucts and: 
‘the Aspergillus glancus ‘sodd ‘be transformed into. the . 


true. alooholic ferments. of beer ‘or -of wine, and the still 
wider agree ‘of the conversion of ‘one ferment into 
another ; & question of vital importance to the brewer, 
‘since, if this theoty of the conversion of one, kind of 
ferment “into another“were proved ‘to be true, the hope 
‘of @btaining greater power ‘over the results of his pro- 
eas ‘would be dashed to the ground, or at any rate such 
‘power. would only be obtained in the distant future. In 
Shis, researches upon this question, M. Pasteur availed 
‘Hitnself of the liquid proposed by his pupil, M. Raulin 


e. 89), ¢ efi 


Water ... 1,500 parts. 
Cane sugar ats De 7O 5, 
Tartaric acid ... oi ee cee 
Nitrate of ammonia .., sa A. <5 

. Phosphate of ammonia ae o6 ,, 


— We must refer the reader to M. Pasteur’s book for the 
full directions of procedure and the precautions to be 
taken inorder to avoid the introduction of mixed or- 
ganisms. No one can read this portion of his work with- 
out being greatly impressed by the author’s wonderful 
ability 'in detecting and overcoming difficulties and thereby 
démoving sources of error which have led so many to 
erroneous conclusions. We may briefly sum up this part 
at his work by stating that in no case where such neces- 
sary precautions were taken did he ever find that the 
pénicillium changed to alcoholic yeast or toa mycoderma, 
or that yeast gave rise to vibrios, or that mycoderma aceti 
became yeast. M. Pasteur himself at one time thought 
he: had detected the conversion of the mycoderma vini 
into a true alcoholic ferment; in this, however, he now 
finds he was in error, and that more rigorous precautions 
fail to support his original supposition. 

In his experiments with mycoderma aceti and myco- 
derma vini carried out with his usual marvellous ingenuity 
and attention to details, he has shown that these organ- 
isms in contact with the air burn up the sugar of the 
liquid . upon which they rest; and so far from alcohol 


‘being produced in quantities that may be detected, the 


mycoderma vini completely burns up any alcohol pre- 
viously existing in the liquid. When submerged in the 
‘Tiquid, though life is far less active, they continue to exist 
fora time, undergoing structural changes, obtaining the 
diecessary oxygen from the sugar, and producing alcohol, 
ag in the case of the penicilliam glaucus and aspergillus 
glaucus under similar conditions of submersion. We 
must admit, with Pasteur, that the production of alcohol 
‘and carbonit acid ‘from sugar, in other words, alcoholic 


fermentation, is a chemical act attending the life of cells : 


‘the moment they are removed from the influence of 
free oxygen, and are submerged in a saccharine liquid 


kapable ‘of yielding oxygen and heat by its decom- }. 


‘poaition, This alcohol-producing character. becomes, 
‘thengiore, not the isolated property of this or that 


‘orgalt bin, wot a general function of a living cell, when - 





| - from the air and compelled to obtdin the 
oxygen: by the decomposition of its food. The 


necessary 
duvation of lif and the production of alovhot will vary. 


‘with the power of! ithe cell to reproduce its kind under 


= pobacteht Ponditions, a Rod eeailontape: to | | 
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" eaten A sterpeliat wher 


the pokes of alcoho} and carbonic acid, when growing 


‘malt dgplaced in an air-tight vessel,” Under auch chrenm- 


‘stances alcohol and a large amount of carbonic ncid ‘art 


for’ a long. time produced, ultimately the thoist masa 


‘becomes ‘ingreasingly acid, the ‘production. of. alcohol 
ceasing and acetic and other acids being formed attended 
with a strong etherial odour, ‘When first noticed: by. the 
writer in the year 1873 he was, unaware of ‘M. Pasteur's 
previous conclusions as to the action of vegetable cells. 
Messrs, Lechartier and Bellamy in 1874 published their 
valuable researches, upon which they had been. engaged 
for some time, and they proved incontestably that the 
cells of fruits possessed the power, when rethoved ‘from 
free oxygen, of obtaining this gas by the deconiposition 
of sugar ; alcohol and carbonic acid gas being produced, 
though not in the ratio found in true alcoholic fermenta- 
tion. We thus learn from our author’s researches, amply 
confirmed by those of Lechartier and Bellamy, that active 
living cells, when removed from the inflyence of free 


oxygen, and when placed under conditions where they 


must obtain it from saccharine materials, for a time con- 
tinue to exist, producing alcohol and carbonic acid. 
Those, such as the cells of fruits and grain, which cannot 
reproduce under these conditions, soon die, and, the 
amount of alcohol produced is but small; on the other 
hand those cells which ¢an reproduce by germination 
becomice true ferments, and their action only ceases when 
the original reproductive energy due to their previous 
atrial condition also ceases, Thus when the mucer 
racemosus was submerged in a saccharine liquid it was 
found that the alcoholic fermentation was at first active 
and then finally ceased, the cells being deformed in 
contour, full of granulations, and to all appearance dead. 
The introduction of a little pure air, however, rein- 
vigorated the apparently dead organism, and again-—for 
a time-—alcoholic fermentation was produced. Free 
oxygen therefore endows these simple cell-plants with an 
energy which enables them for a time, longer or shorter, 
to exist without it by obtaining the necessary. oxygen 
from their food. I have said for a time, because the 
mucor racemosus, or the mycoderma submerged in a 
liquid’ soon lose their activity and cease to act, the ‘true 
yeast ferments under the same conditions being enabled 
for a much longer period to reproduce and carry on their 
vital functions ; even with these, however, Pasteut has 
proved the necessity of periodical atration so as again to 


| place them under their normal aérial condition, a fact 


long known to those English brewers who employ 
the method of vouszng to stimulate the activity of the 
yeast. Pasteur’s investigations on fermentation have 
convincingly proved—at least to most minds—the intena- 
bility of a peculiar motion and also of. Spoutaneans 
generation as being the true cause of saa ineceaene 


phenomena. | 


In ‘addition to a continued life icine’ free oxygen 
which the yeast cell manifests, there is another feature 
exceptional in character—which it-possesses, and that 
is, that its: growth is not commensurate with the sugar 
decomposed. For a given weight of yeast: formed. one 
may'have ten; twenty, or one hundred simes its. weight of 
sugar ‘decompased. It may be of interest to. quote’ here 
two expetiments--out of many—bedring on this ques, 
penta race ‘oa, me aris of: oe ins 


¥en. 18, 1877] nee; 


‘Bacchatine liquid. M. ‘Pasteur took two flasks partially 
filled with a liquid containing’ in each cage 150 grammes | 
of ‘gugat 5: the one (2) was almost’ completely deprived of 
‘air, the other (8) contained air, A ‘mere trace of yeast 
(species, Saccharomyces pastorianus) was added to each. 
The fermentation in « was ‘shiggish, and after nineteen 
days, when the experiment was closed, there was still a. 
‘slight. evolution of ‘carbonic acid gas; in 6 the fermen- 
‘tation was active, and ceased entirely on the ninth day. 
The weight of yeast formed was determined in both 
cases, as algo that of the sugar left a a these 
| were the repults : t— 

(Mh eee of yeast formed 

; on undecomposedl 
b. Weight of yeast formed 

Sugar undecomposed 
In 4, therefore, though the liquid was far from being 
saturated with air, the decomposition of the sugar was 
completed in eight days, whereas in a, even at the end of 
nineteen days, there was still some sugar left. The weight 
of yeast formed was as 1 to 76 of sugar decomposed in 4, 
and only as 1 to 89 in a. In another experiment on a 
sugar solution completely deprived of air, the whole of the 
‘gugat was not decomposed even at the end of three 
months, the yeast produced was deformed in appearance, 
and the ratio of yeast to alcohol produced was as 1 to 
(176, Reversing the experiment so as to obtain a thorough 


1°368 grammes, 
4600, 
1979 145 
nil, 


. and constant saturation of the liquid with air, the ratio of 


yeast formed to the alcohol was as high as ito4. In 
this latter case the yeast acted more as a mycoderm or as 
amould than as a true ferment. We may sum up the 
bearing of the facts elucidated by Pasteur, by the state- 
ment that, within given limits defined in Pasteur’s experi- 
ments, the production of yeast ts directly, and that of 
alcohol inversely, as the consumption of free oxygen. 

' M, Pasteur having demonstrated that the alterations 
in the yeast, in the wort, and in the beer, are due to the 
action of microscopic organisms other than the true yeast 


' cells, and that these ferments of disease are killed at a 


‘air, must remain unchanged for an indefinite time. 
Pasteur has conferred an additional favour on the prac. 
tical man by designing an apparatus by which these con. 
_ ditions may ‘be secured, and has carried on his process of 


high temperature, it follows that if a boiling wort be 
cooled under conditions which preclude the entrance of 
thesé germs, and if fermented with pure yeast, a beer will 
be obtained which, so long as not exposed to germ-laden 
M. 


fermentation ona large experimental scale in several French 
breweries with much success so far as flavour and soundness 
Of ‘product are concerned. The general adoption of new 


and costly appliances must | ‘necessarily be slew, Nor is 


‘fit. essential that his suggestions should be in all ‘cases 


catried out in their entirety, The intelligent brewer who 
: thoroughly masters the key to sound and unsound fermen- 
«tation will be enabled to’ secure the one and avoid the 


| “Other without replacing costly appliances by others vastly | 


moreso, To do this, however, the microscope must be in 


| Gédly vee in érder to cultivate a purer and purer yeast crop, 


“Sand ‘his: teehnical‘processes of skimming and cleansing | 
of fermentation (Fourn. Chem. Soc, 1872, P. 579)s Has 


1 RSE be mtore dnd. more directed by this invaluable instru- 
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efforts, and not of mere Aunties as, hereto, | ' ne’ 
technical reader will do well to read and re-read the work. 
before us ; as he becomes master of its method of i inves. . 
tigation and of the results obtained, so will me master | 
many of the difficulties of his art. 

Some suggestions are given (p. 224, ef seg. ve on the puri : 
fication of yeast of interest to the brewer as well as’ te 
the experimentalist. It would lengthen this notice too -’ 
much to give the details of the process ; it will suffice’: 
here to state that the author recommends the use of a | 
weak solution of sugar rendered slightly acid with tar- 
taric acid. In some cases he employs in addition a trace | 
of carbolic acid. Such a liquid destroys some true yeast ; 
it is; however, far more injurious to the ferments of 
disease. It should not be forgotten that aeration, while 
injurious to most ferments of disease (mycoderma vini 
and aceti, of course, excepted), is a great stimulant to the 
Saccharomyces ; hence this method may be adopted 
either alone or in conjunction with others suggested by 
him, Those interested in this matter, and especially the 
brewer, will do well to study carefully the work itself, they. 
will find on this subject, as well as on many others, not 
alluded to here, ss invaluable and suggestive informa- 
tion. 

In concluding our brief examination of Pasteur’s bid- 
logical rescarches on fermentation, a few words on the 
products formed will not be out of place. 

Numerous attempts have from time to time been made 
to express by a chemical equation the decomposition of 
glucose sugar by the yeast cell. Until the discovery of 
succinic acid by Schmidt, and of glycerine by Pasteur, 
the attempts made were far from being satisfactory, 
According to Pasteur Joo parts of cane-sugar correspond- 
ing to 105°26 parts of grape-sugar give when fermented— 





Alcohol... ie aii ian gust 
Carbonic acid... a sie 49°42: 
Succinic acid O'O7, 
Glycerin... 3°06 
Matters united with ferments 1'00 | 
“108° 26 


z% herefore ninety-five parts of cane-sugar are broken up 
into carbonic acid and alcohol, one part is assimilated by 
the yeast, and four parts are converted jato succinic acic 
and glycerin. 
Monoyer has preposed the following equation to repr’. 
sent the decomposition of these four parts of sugar, ¢.g., 
4(CigHoi2) + 6140 = 2(C\H,0,) + 12(C, 4,0.) 
‘Hydrated cane-sugar, Water.  Succinic acid. Glycerin. 


+ 4CO, + Oy 


Carbonic acid. 

the liberated oxygen supporting the life of the ae tt 
is impossible at present, however, to formulate the reac. 
tions which occur, because they vary according to the 
temperature, pressure, speci¢s of yeast employed, and tc 
the nature of the saccharine liquid... M. Pasteur himsel 
has pointed out that the. proportions of succinic. acid as 
glycerin vary in different experiments. , 

Mr. Horace Brown in some admirable and sigeutive 
experiments on the influence of pressure on the products 


shown that. in alcoholic fermentation in addition to 
carbonic. acid there..is always formed a small ‘quantity 
‘of —— pea and a ver of Se, aah 







“trom: ‘the albu- 





gag beties ; the aitrogen heing: erotve 
ps inous matter of the wort... By diminishing the pres- 


‘gure ‘the amount of evalved.. jnydvogen increased, and 


with this an increase ia ‘he amount of acetic acid and, 
aldehyde, “These products, though very small compared 
«with the:alcohel: and, eatbonic acid, the chief resultants of 


‘ferment. .action are yet | " sufficient to account for the. 


: etherial odour of a: fermenting tun. Pasteur had pre- 
‘viously ‘noticed ‘the ptoduction of minute quantities of 

volatile acids. | On electrolysing a weak aqueous solution 
‘of invert sugar, Brown obtained carbonic acid, hydrogen, 


‘and: “oxygen, and at the same time an appreciable quan- | 
‘fity ‘Of aldehyde and acetic acid, together with a small 
It may be that water is decom-. 


‘quantity of formic acid. 

‘pesed.in fermentation in small quantities precisely as 
‘occurs in ordinary vegetation ; though highly probable, 
we have, however, no definite facts in support of the 
‘assumption, Our present. knowledge of the chemistry of 
fermentation is somewhat vague and general, and mach 
gemains to be done before we shall be enabled by 
purely ..physieal means to decompose sugar. £0 as to 
produoe the results brought about by the yeast cell. 

AB ‘we progress in knowledge, so does our power to 
jraitate: ‘the products of life-action increase, and assuredly 
the time will arrive when alcohol will be produced by 
aitople. physical.or chemical means. For many a year to 
come, however, we must continue to depend upon the 
‘wondértal organisms known as yeast. Their life history 


aod gotion off liquids have been elucidated by the genius | 


and: ‘spatient toil of Pasteur, and he has enabled us to 

select such ferments as are required to produce the result 

desired, and hence we are no longer the sport of chance. 
“The brewer and wine-maker are not alone in’ the debt 


due, 46 the illustrious Frenchman whose work we have 


briefly examined ; we are all interested in the far wider 
field of germ action opened out by him, whereby many 
a disease of man hitherto as dark and unexplained 
as was fermentation, will be brought under the illumin- 
ante light of his teaching. 

He. who has thus shown us the key whereby we may 
open the locked-up secrets of nature may rest assured of 
the gratitude of his fellow-men, given with the greater 
earnestness and respectful sympathy from the knowledge 


that our. guide has mapatred health and sight in his labours | 


for: others, 
France has. given many a great name to the roll of 
farie; bet none more noble or more worthily inscribed 


‘thereon than ‘that of Pasteur. CHARLES GRAHAM 
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CA. VLE prise ELLIPTIC F UNCTIONS 


Elementary Treatise on Elliptic Functions, ‘By Arthur | 


«Cayley. (Cambridge’: Deighton, Bell, and Co.),. 







most, the grasp of the subject, the extreme sim- 


leading text-book ‘on the subject. 

tnd "to notation, i sens to 38 to be thoroughly 
good. Xhroughowt, pa ‘only in respect of the adoption of. 
Godermatn's: & 








4 . wa is a book thoroughly worthy of the great natne | 
ef dts author, It is difficult to know which to. 


Plicity :of- its exposition, or the ‘neatness of its notation, 
ie. Will; we think, iat once take its. proper place as the. 


. mn of the. very bade forme an, oH ‘bo dietie, For daptance, we have the. nongery hol ~ 


of Yan. 18): 187 












| ul of. ithe function of the. ‘Gret’ ar ‘tut, throughout 


In pastiontar, we note an. ‘important typographical’ sim. 
plification i in. the suppression-of the common denominator 
in long. series: of fractional formulie, ‘the denominator 
being piven once for all, and its-existence in each separate 
forniula merely indicated by the sign ofdlivision: (4) 
This is'a simplification, some equivalent ef which we 
ourselves, and probably most of those who have. worked 
at elliptic functions, have used in our private papers ; ; but 
it isa new thing, and a very good thing; to see it intro- 
duced in a systematic form in a printed book: |. 

Another very useful feature belonging to mechanical 


‘arrangement is, that the first chapter contains a. general 


outline of the whole theory, so that its perusal enables the 
reader to seé at a glance the plan and intention of the 
work. He is thus enabled at once to bring intelligent at- 
tention to bear upon his reading, instead of being dis- 
tracted by the wonder as to what it is all driving at. 

The intention of the work is, firstly, the, direct dis- 
cussion and comparison of the three forms of elliptic 
integral, and of the doubly periodic functions which are 
regarded as the direct quantities of which these integrals 
are inverse functions, Then the auxiliary functions 
Z, H, and H are taken up in an elementary form, and 
after this the transformation of the elliptic functions, 
by division or multiplication of the primary integral, with 
the corresponding change of modulus and amplitude. 
These are very fully and clearly discussed. In particular, 
the connection between the transformation of the radical 
in the elliptic integrals, and the formulze of multiplication, 
is clearly brought out. Legendre had left this as a very 
puzzling, although necessary, inference, which he scarcely 
stopped to discuss. After this comes a discussion of the 
g functions, with a further discussion of the functions H 
and H,.and then some miscellaneous developments. 

' The work is strictly confined to elliptic functions and 
their auxiliaries. The more general theories of Abel and 
Boole find. no place in it, nor is there any general dis- 
cussion of single and double periodicity such as forms the 
foundation of the work of Messrs, Briet and Bouquet. 
There are but few examples of the computation of par- 
ticular values of the elliptic functions, and no account .of 
general methods of computation, either of isolated: values, 
or of tables, or of the arithmetic connected with = | 
nor are ultra-elliptic functions touched upon. . The ¢ 

metrical applications or illustrations of the elliptic ae 
grals and functions are but meagre, and no mechanical 


applications are given. 


The arithmetical work is quite rightly ontitted. That 


| will.find.a mach better place in the hand-book or intros. 
| duction which will doubtless. accompany or follow’ the 


great tables of elliptic functions now being’ printed. for 
the British Asdociation. There is, however, one polit 
which we think it an omission to notice, and ‘that is 
- solution ofthe addition equation by means of auxi- 

y angles, {See Legendre, “Traité des Fonctions 


ae Holi, p. 225 or Verhulst, .§-19,1p;.40) It is no 


defect, again, that the mechanical applications are omit. 


| ted: Theadoare better studied as they arise, as, pat ‘of 


mechanicé' ‘sather than of analysis, But.as | “tegasi Ab geo- : 
| metry, we think, there has been done ‘stither.too ‘thuch or 
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by. those furictions, and we have 


1 r 


of the late John Riddle’s discovery, that the arcs of the 


‘curves by which circles.on the sphere are represented in 
Mereator’s projgction aré directly: given by, and abso- 
lately co-extensive with, the elliptic. integrals of the first 
kind, the amplitade being simply the longitude on the 
‘sphere. We think ‘this quite as simple and as important 
ag the discussion of the I¢mniscata, If we are to go into 
geometry at all, it might be as well also to make some 
allusion to Dr. Booth’s discussion of the spherical conics, 
‘and to Mr. Roberts’s integration of the Cartesians. 
‘Phen, again, we have an account of Jacobi’s geo- 
meftical theorem in its original form, depending upon a 
family of circles having the same radical axis, while the 
corresponding thearem, depending upon circles having 
‘two inverse points in common, given by Chasles (sce his 
“Géometrie Supérieure,” cap. xxxi., p. 533), which much 
more. directly represents both amplitudes and moduli, is 
not mentioned explicitly, although it is involved in the 
gedmetrical exposition given of Landen’s theorem. 

‘We have also been unable to find any account of 
Jacobi’s reduction of the integral of the third kind to the 
form--- to 


Jet. ip: Ad 


The transformations of the functions are worked out 
_with great completeness, the results being tabulated in 
some rather formidable-looking, but really very con- 
venient, schedules. This part of the work is carried 
almost to an extreme. 

On the whole the book is one of the mos‘ important 
contributions to mathematical literature which has ap- 
peared for.a long time. It is well done, and covers 
ground that was previously but ill occupied. It is clearly 
printed, and the fact that the proof-sheets have been 
revised by Mr. J. W. -L. Glaisher is a guarantee for the 
cotrectness of detail. C. W. MERRIFIELD 
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OUR BOOK SHELF 

Instruction in Photography. By Capt. Abney, REL, 
 P-LR.S., &c., Instructor in Chemistry and Photography 
atthe School of Military Engineering, Chatham. Third 
« "Edition, (London: Piper and Carter, Gough Square, 
| Fleet Street, E.C., 1876.) be oe ore 

We are very glad to find that Capt, Abney did not carry 
‘ ut the intention which he mentions in the preface of not 
‘sptoducing another edition of his well-known “ Instruction 
ia Photography,” That the little volume is widely known 


“and appreciated is shown by the fact of its having reached. 


@ third edition, and we can only say that it well deserves 
ats ‘success, A photographer of the author's well-known 
Kit and repute could not fail to be able to instruct others 
h his art,;but when in addition he has gained large ex- 
. perience. by continued practical teaching in such a school 
wae hat, ae Chathani his lessons become additionally 
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“Capt Abney does net enter much into theory, though 
he’ wives, very :g ad att simple ‘accounts, illustrated 

“chemical equations, of. the principal changes occurring 
ituring the “protesses described. 
yammmotnges: the: forthcoming’ 
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: Jong: disquisition on. 
the geometrical representation of the elliptic integral of the : 


‘struction in the art this little book 
-fitst Kind by an algebraic.curve ;' while there is no mention | - * 


We obsérve that he’ 
“publication of a “ Photo- | 
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with ‘considerable interest ; meanwhile, for, practical in- 
ac distances all ‘com. 
petitors, — TOS RR” 
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| LETTERS TO THE EDITOR © "°° 

The Editor does not hold. himself responsible for a innions é " nened | 

: by his correspondents, Neither can ie wadertake 1 tet, 

or to correspond with the writers of, rejected manuscripis, 

| No notice ts taken of anonymous communications, bear 
Just Intonation 


Tie errors and oversights—in my paper in Nature, (vol.xy. 
p. 1§9)—with which Mr. Chappell charges. me, are imagtaary. 
To make the matter clearer, the vibration numbers of a diatonic 


scale started from 3 as a tonic are— : 








In order to keep to the same part of the keyboard, let the Last 
five notes be depressed one octave, and we get this series :-— 
1, 2 3, 45, 3, 27, 35 2 
’ 8” 4 32 2’ 16° 3” 5 


where 3 is the tonic, and 1 or 2 the subdominant, A similar 


explanation applies to the seale starting from + as tonic, With 


respect to the “comma of Pythagoras,” I am not aware of any 
‘‘penerally adopted miscalculation.” /¥Ao was the real dis- 
coverer of that interval is a matter of no consequence ; but in a 
system such as the Pythagorean, which was tuned by true fifths, 
it would have been not only a very natural but an ¢ssential in- 
quiry, ‘‘ What defite number of fifths saber gen with another 
number of octaves?” This, without at all necessitating the 
supposition of the existence among the Greeks of instruments of 
an immense range in octaves, would be but an easy arithmetical 
calculation resulting necessarily in the conclusion that there was 
no exact coincidence between fifths and octaves, but that twelve 
fifths differed by a very small quantity from seven octaves. This 
small differance is therefore very aptly termed the Pythagorean 
comma. Now in the equal temperament system twelve fifths 
just coincide with seven octaves, so that the despised comma of 
Pythagorns is really a measure of the error of the equal tempera- 
ment fifth. In fact, putting P for the comma in question— 


1? 
: ae ty 
p=(3) a's gt 


ae 3 pre: 
2 ' 


so that if 2 N be the vibration number of the lower tone.of an 
ET fifth, that of the upper tone will be 3 NP" "*, ‘which is in 


error by 3N(i -P "sy vibrations, giving rise to 4 number of 
: = v oe ; 
3 Beats = 6N(r—-P 7?) 7 
per second in the E'T fifth. Not, however, that it is necessary 
to allude to Pythagoras or seven octaves to get those beats, 
The grounds wpon which Mr. Chappell declines to accept 24, 
27, 30, 32, 36, 40, 45, 48, as representing the vibration numbers 
of the diatonic scale are not very clear, certainly ; and repudiat. 
ing sent he can of course have no sympathy with Colin Brown’s 
eyboard, 3 
To revert shortly to this, the subject of my previous conyne- 
nication, —in his new and very interesting work on ‘‘ Tempera: 
ment,” Mr. Bosanqaet has given a description of Colitt Brown’s: 
keyboard, but in so péculiar a manner that it is really difficult to 
recognise the itstrument at all, and neither its elegance nor,sim- 
plicity are brought out as I think they should be. | 
| ) 7 -s A. RK. CLARKE 
Ordnance Survey, Southampton, JanuaryQ ee 
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| South Polar Depression of the Barometer 

_ YT rain it probable that on this subject Mr. Murphy's views: 
and iny own might have appeared more in ‘harmony if we tal 
néither of us expressed thet with so much brevity. 1a, bes A 
letter on Petey ee eae boa yo aseunion' tr Ts ond 
incifentally led to speak of the barometric gssion toed the | 
South as gtdalet than that round ‘the North Pele: “Anvepewciang | 
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*mainty dna to superior evaporation in 
erally,” it. did not ocour to me that I 
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+f this superiority aa 
‘the, water hemisphere 








aa 
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: high south latitudes is due.to excessive evaporation taking place 
, i a latitudes, an, idea which, with Mr. Murphy, 1 regard 
a absurd, 3 leet oo 
-. The lange areas of depression which the American metedror 
logists have termed, the.‘ Polar Cyclones” appear, on exami- 
‘Ration, to be themselves aggregates of those local depressions, or 
cyclones, which have penetrated either into the Arctic or Antarctic 
' regions, and have there, either partially or wholly, coalesced. 
Lotal depressions starting from the edges of the great areas of 
excessive evaporation seém ‘to be governed in their course by the 
_ Aistxibution of relative humidity, and to be determined towards 


-> those districts in which precipitation is most in excess of evapo. | 


* vation. Consequently their forward development is, as a general 
| Tale a rule to which there are in the northern hemisphere many 
¢ Mpppottant exceptions—somewhat towards the poles. As they 
advance between converging longitudes they commonly expand, 
. and therefore become united, while the influence of the earth's 
rotation deflects their circulating currents farther awa 
points of lowest pressure. Mr. Murphy's view that the imper- 
ection of the Arctic as compared with the Antarctic depression, 
is due to the amount of land in the northern hemisphere, and the 
local air-carrents produced thereby, is not in opposition to my 
argument. Undoubtedly over Greenland the anticyclonic circu- 
lations predontinate (except in the summer quarter) over the 
‘oyclanic, It is not improbable that somewhat analogous irregu- 
Tasithes of a dependent on the distribution of land and 
“$a may exist in high south latitudes, But I still think that it is 
t the middie latitudes of the two hemispheres that we must 
look in order to find the chief cause of the contrast between the 
Antarctic and Arctic depressions, for it is in the middle latitudes 
“that the majority of the local depressions originate. In the 
gotsthern hemisphere those latitudes are almost entirely occupied 
‘by autfaces in which evaporation is excessive. In the northern 
ey. are represented to a large extent by areas of relatively 
light evaporation and predominant precipitation, 
"Phe correlation of wind and pressure-distribution is of a kind 
which can bardly be stated at the same time briefly and cor- 
‘yectly, But if it is necessary to be concise, jt seems more 
‘patural id every case to regard the distribution of pressure as the 
primary cause of the wind than to say “the cause of the depres- 
sion round the Pole is the centrifugal farce of the west winds.” 
_ Lateerworth, January 9 , W. Clement Ley 


Sense of Hearing, &c., in Birda and Insects 


Mr. RoManxes (NATURE, vol. xv., p. 177) is not quite correct 
in supposing that the Death’s ead is the only species of Zepr- 
doplera known to “‘stridulate.” Possibly the phenomenon is 
fax more general than is commonly believed, although only few 
justatices of its occurrence have been observed. In the current 
umber of the Ealomulogis!’s Monthly Magazine, Mr. Swinton 
details the method in which a sound is believed to be produced by 
Vanessa. jo and V. urtica, viz., dy friction of a nervure of the 
hind-wings against a“ filed,” nervure in the fore-wings. Chelo- 
‘ais’ pudica, one of the tiger-moths, has long been known to 
produce a sound {cf Solier, Ansales Soc. Nntomol, de France, 
4839). In 1864, Guende (dan. Soc. Fr., pp. 398-491) notices 
‘that the genus Seine possesses a tympaniform organ on each side 
of the breast, analogous to that found in the CAe/onia, and in 
the same volume be is followed by Laboulbene, who gives an 
elaborate anatomical description of the organ in Che/onta, with 
figures (pl. 10). Another tiger-moth (Zuprepia matronula) is 
guid io stridulate (of. Czerny, Merhand, sool.-bot, Vereins in 


PV Ion, 3: | oxi of the pbenomestion is-(at least) | . 
$View, 1859) ;, and the, existence phenomes {at denst) | ‘eieing thermometer. 


pe gs At most 


‘suspected in members of other groups of Lepidoptera. 
oi vibout being able to proveit, I suspect that birds obtain a 


‘knowledge ofthe whereabouts of worms and subterranean larvae | 


yi sight; and not by sound. ‘In the case of fhe thrush, T think 


the excrement rejected to the surface guides 
spot: The starling durlig breeding-time } 
awaly onthe larve of 7ifula,. Here, again, I think itis sight, 
and not'sound thet aids the bird, ! re 
ho refested excrement on the surface, but there is something 
that' tay be equally significant tothe eye of the bird, viz,, the 
withered exmdition of the plants of grass, dc., telling a tale of 
the mischief tiat is"gding on below. Farthenmore, is it not 
possible that! if the movements of the larvec below the 
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‘ments of the bird should act'as a warting, und 


“ges be misanderstood to mean that the excessive oe in. | 


fram the | 










the bird to the right: 


ght} intermediate,depths was examined by 
feeds almost exclue | in P Rs 


‘True, in this case there is. 


AeRACe | 
sufficient: somnif tobe heard above the. surface, he eee 


a eee onal 
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: | \ ie i 2 oe [¥an. ‘18, 287" 
plant tet ie ape the Hees 
. $ its own tale ; if 
lagging, but yet with some amount of vitality in it, Sa dane 
are that @ larva is still at work'at its roots ; if entirely dead, ther 
the larva has departed for another plant. © ees 

Confessedly in the case of the curlew and allied: birds, th: 
mattér becomes very difficult of explanation, owing to the depth 
below the surface at which the food is found. But do there 
matine and other worms always keep at the depth to which the 
bird is obliged to penetrate in order to obtain’ them? Soles. di 
believed to remain near the surface until warned that. avi enemy 
is near, when it descends with rapidity. The worm might also 

ordinarily near the surface, and the slight movement thereon 
caused by its endeavours to bury itself deeper might result in 
its destruction. I throw this ont as a suggestion, because it is 
hard to believe that sound produced by the movements of an 
annelid could be transmitted through nearly a foot of sand, 
There is yet another difficulty. In the case of the curlew the 
sound would have to travel nearly a foot adeve the surface before 
it reached the auditory orgaus of the bird. . 

Lewisham Ropert M‘LACHLAN | 
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THE “CHALLENGER” COLLECTIONS 


HE following “Preamble” to a list of observing 
stations, printed for the use of the naturalists en- 
gaged in he paaded the account of the voyage, contains 
so much likely to interest naturalists generally that we 
think it useful to publish it in NATURE ~~ 

The special object of the Challenger Exploring Expe 
dition was to investigate the physical and biological con- 
ditions of the yreat occan basins ; and with this object 
in view, during an absence from England of three years 
and a half, and at intervals as nearly uniform as: circutn- 
stances would permit, throughout a course of 68,890 miles, 
362 observing stations were established. 

‘The following list of these stations has been compiled 
for the use of those naturalists who have consented to 
assist in the working out of the scientific results of the 
expedition, with a view to their being published in: an 
official account of the voyage. [nterestiny observations 
were made on Jand as opportunity occurred during the 
short periods of the Chadlenger’s stay in port, and during 
ber short visits to remote islands ; but these observations 
were necessarily desultory and incomplete, and ‘it has 
been decided to omit their consideration from the present 
work, and to publish such as may appear of sufficient 
yalue in the transactions of learned societies. The Official 
Report will thus consist strictly of an account of the ad- 
ditions which have been made to the knowledge of the 
physical and biological conditions of the ocean by the 
expedition. ; : | 

At each station the following observations were made, 
so far as circumstances would permit. The position of 
the station haying been ascertained, r ie 

1. The exact depth was determined; 4" 

2, A sample of the bottom averaging from 1 oz: 'to 1 Ib, 
in weight was recovered by means of the sounding instru- 





to, cémae feeding? The withered 


ment, which was provided with a tube and disengaging 


weights. | 

3. A sample of the bottom watcr was procured 
physical and chemical examination. : | 
, 4. The bottom temperature was determined bya regis. 


o 


’ a 


stations aaa bo 
was procured by means of the dredge or-trawh © oy. 
6.At mipat Stations the fauna of the surface and .of 


-yaridusly adjusted, ae eo ar ee 
sae eo Seans ‘a. series of ‘température observa- 
tions: ‘were made 
the bottom 
8 Ab mary stabhona samples 
.@. dnvall cases atmosp: aunt ™ 
conitiops warp carefally observed and neted.. 


of sea-water were obtained 
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afair sample of the bottom Fauna: 


sphetic and ‘otter metedrolgical: 
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ro, The surface current was determined ag far as 
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11, Ata few stations an attempt was made to ascertain 


‘the direction and rate of movement of water at different 


depths. 

The numerical results of observations yielding such are 
now available in the logs, in the various reports of the 
Admiralty, and in the note-books and official journals of 
the naval and civilian scientific officers attached to the 


e samples of the bottom procured by the sounding- 
instrument were carefully preserved in tubes or in stop- 
pered bottles, either dry ; or wet, with the addition of 


alcatel. : 
The samples of bottom and intermediate waters were 


determined as to thejr specific weight ; in some samples 


A 


'e 


the amount of carbonic acid, and in others the amount of 
chlorine, was determined ; in others the contained gases 
were boiled out and sealed in tubes for future examina- 
tion ; and a large number of samples were reserved in 
stoppered bottles for analysis 

The mud and minerals and inorganic concretions 

brought up by the dredge or trawl were preserved in 
large quantity in boxes o1: jars for examination and 
analysis. 
The collection of invertebrate animals is of great ea- 
tent; and from most of the species bemg undescribed, 
and from the great peculiarity of the distribution of the 
fauna of the deep sea, it will perhaps yield the most gene- 
rally interesting results. 

The invertebrate animals from the deep-sea stations 
were, with few exceptions, placed in jars of rectified spirit 
closed with stoppers smeared with a mixture of tallow an 
wax, covered over with bladder, and the tops painted with 
a black varnish. The animals of different groups were 
in many cascs roughly selected at cach dredging, and put 
into different jars; but frequently, m order to save jars 
and spirit, it was necessary to put the whole result of one 
dredying Into one or two jars, the animals of all groups 
mixed, Each jar was marked outside with the locality 
and the number of the station ; and the station number, 
written with a black pencil on a slip of parchment, was 
placed avéA/n each jat. The collection on its arrival in 
this country was thus arranged geogiaphically, 1t came 
home in most excellent order. 

To insure accuracy so far as possible, the observing 
stations have been numbered from 1 to 354, and a num- 
ber corresponding to the station is on every sample of 
every description, and on cvery record of the résult of 
observations for every station; and the same number 
8 garried through the whole series of journals and other 
yoaks i kept by the members of the Civilian Scientific 


tan, 
tt is now our object, in preparing a scientific account 
of the voyage, to describe these investigations, and to 
ge. theis regults in detail; and to develop, as far as 
ousible, the bearings of these results upon one another, 
aa ane broad problems of physical geography and 
, Vor this purpose it is mecessary that the various nume- 
vical results should be reduced and tabulated ; that the 
samples of sundings whould be examined chemically and 
sploroecopicall 3 that the samples of water and of air 
d ‘be analysed; and that the animals procured by 
the dredge should tbe most carefully catalogued as to 
forge yand the forms new to science described. _ 
¢ data dor the physical and chemical work are in few 
pans, and, y at head-quarters. It is especially 
assistance of the naturalists dealing with the deap- 
#0 ee inked a up. ee 
Agata, Mx, ve now gone over 
pre acing ars ene 
}, Soa we have zo9lo 
fom tne another for cone station, and reartanged the 
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collection in zoological order, Each jar, therefore, now ton- 
tains animals of one gioup only (¢ 2, Ophiurids or Alcyo- 
mtrians), to be described by one person, Each jar has 
within it a station number, which refers to the specimens 
which are loose in the jar; but in many casés, to save 
space, and to lessen the number of large jars, there are in 
the same jar severnl packets done up in muslin, each 
saa containing animals of the same zoological group 

rom another station, and each packet having within is its 
own Station number, 

The jars will he placed in the hands of the naturalists 
who undertake the description of the different groups in 
their present condition ; and in order to secure uniformily 
and the safety of the collection, they are requested-- - 

1. To go carefully over the whole collection intrusted to 
them, and to select a first series, including all unique 
specimens and a sufficient number of specimens of those 
of which there are several duplicates, to illustrate their 
geographical distribution; and te associate with each 
srecics a particular number, by which number that species 
may be always referred to afterwards——at all events, until 
it has been described and named, This is the collection 
which is to be described and figured, and it is ultimately 
to be placed as a collection of types in the British 
Museum. It will usually be desirable, for the purposes of 
description and illustration, to put the specimens of the 
first series into rectified spirit in clear glass bottles ; and 
I will arrange in each case how the bottles are to be pro- 
vided and the expense defrayed. ‘This collection must be 
retained by the describer until the description of the 
whole is finished. 

2. To select at the same time a second set, consisting 
of a complete series of duplicates, numbered to corre- 
spond with the numbers attached to the first scries 
species for species, and to pack them cither in separate 
bottles or in packets in muslin, a number of packets 
together in one store bottle. This set to be returned to 
meé for reference. 

3. To pack up again all the duplicates from the differ- 
ent stations, each species from each locality either in a 
separate bottle or in 1 muslin packet, with the station 
number and the number corresponding with the type 
specimen of the specics along with ut, It will greatly 
facilitate matters if this general duplicate collection is. 
returned to me along with the first series of duplicates, 
whenever the collection has been goneé over, and the first 
series for description selected out. 

4. For easy reference, each naturalist who undertakes. 
the working out of a rou ott be provided with a large 





number of small vellum labels, marked thus :—~ 
Ast. (Asteridea, ) 
St (Station. ) 


and he need simply enter, 1742 @ dark gence/, the number 
which he has associated with the particular specics, and 
the uumber of the station where the specimens were 
found ; and put the label /néo the botile or the muslin bag, 
as the case may be, 

Special ar ements must be made in every individual. 
case as to publication, but it is the general intention 
that fhe account of the voyage shall be in a series of 
volumes quarto, of the size of the PAclosophical Transac- 
tions of the Royal Society. It will probably consist of— 

i. Two volumes, containing—(1) such a general account 
of the voyage, and such hydrographic details, illustrated 
by charts and sections, as may be necessary for the clear. . 
comprehension of the scientific observations ; and (2) a: 
full discussion of the general results of the voyage, physical. 
and biological, To these yolumes will be appen tables. 
of the routirie observ.itions in meteorology, &e, mae 


during the voyage. x 
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‘s, 19s A volume containing an-agdount of the phy 
@iscussion thereon, To. thig: volume will’ be 2 ppended 
‘tables of analysis, tables -ef specific gravities, reports on 
the microscopical examination. of minerals, &c. . es 
|B Ayseries of velames,. probably, not Icss than six in 
number, coptaining a : 
plates Thosteating the 


1 


undescribed or imperfectly, known 


incase of plates being required, the space available for 
figures'.en each plate is not more than 11 by 8} inches 

{== 28 by 12°5 centimetres). It is intended that the plates 
“shall be, generally speaking, in lithograph; but if any 
form of engraving seem preferable in any case, a special 
arrangement may be, made. Woodcuts will be given 
“where requiréd, | : : 
I undertake the editing of the work, and all manuscripts . 
and proofs afplates are to be sent to me. 
All packages and letters to be addressed— 


Professor Sir Wywvilie Thomson, F.R.S., 
| ee University, 

pon 1 Edinburgh, 
and marked. “Challenger.” : : 

The itieftion at present is that the preparation of all 
the volumes.shall, go on simultaneously, and it is earnestly 
desired ‘that the different parts may be done as speedily 
as is consistent with the utmost care and accuracy, 
Authors.are invited to enter into any anatomical or other 
détails which may be desirable for the full illustration of 
the,groups ‘in their hands ; and their full consideration 
ig particularly requested of all questions bearing upon 
geopraphical distribution, and upon the relation of the 
eRp-s fa fauna ta the faunz of, the later geological 


: 4 
‘BARA LOO 


’ 
. 











- Authors will be at full liberty. to publish abstracts of 
the results ‘of, their work during i's progress, in the pro- 
eesdin gs of ‘Scientific Societies ; but such communica- 
tens. should be made Erpugh me or with’ my knowledge, 
and “by permission of the Lords Commissioners of the. 
.. Lam directed to report, to ‘Government and to fornish | 
my. accounts at certain intervals ; and in order that I may . 
be ahlé to do so, authors are requested to yeport progress 
and to. render accounts and vouchers for any expenses 
which they may have incurred, to me quarterly ; on or 
before the 1st of March, of June,of September, and of 
‘Pecemher. | Se ene he a 
“in the following list of stations— |. |’ Kal tet 

*'y, “The number is given by which each particular station . 
is referred to throughout. The first eight stations, .to. 
“which Roman numerals are attached, are to be considered - 
“fia certain’ sense preliminary ; the regular ‘series com- 
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and is indicated by Arabic numbers up to. 354. 
' % The date is given. me 
| Rs ihe exec position A 
which the observations Were Made. se oh gl: 
_ 4. The depth in fathoms (= 6 Engtith Ipet). 

’ 5. An-abbreviation, as ‘it is given ‘on the Chart, 
cating the nature of the bottom fem ee ag is 
ve rock) indicates” hard ak 
‘brought up by the sounding institin 
“ghe same time evidence that’ the tube had’ 
ie "in cenud), a material varying in ‘edlour, 

¥ iroun, the disintegration of the land. 
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: gical-and. 
/@bemical observations and javestigations, with a special 





‘tattes 3 1} nol: (eed “clay) indicates a 
detailed accouht.of the fauna, and : 











wmences with Station 3 (47s) on the 15th of February, 1873, | 
of the ship at ndon. of the day on: 


reached the | 

but ‘derived |. 

fabigeritia ooze), ‘a white or greyish deposit : 

aminilera belonging to the genera, Globe cerind, ‘Or |. 
ty 





ad 








om scan 

ret ertent of the frustuteg of diatoms. which have sunk 
tom the suirface, Ae 
, fad, oz, (radiolarian ooze) indicates'a deposit composed 
wiajaly'of the skeletons of Polycystina. and. othe Radio 
Jarians, ade gS | di area is ee e atc, 
tended in-detp water, of red, reddish, or-grey alurginous 


ry 


mud, such as would be produced by the decomposition ‘of 


afelspathic mineral. This deposit varies considerably. in 
character; it.seems to be derived from. several, sources, 
but one of the most important of these appears tobe the 
decomposition of pumice and other volcanic, protiucts, 
The “red clay” often contains concretionary nodules, 
consisting chiefly of the oxides of manganese and iron... 
gr, oz. (grey ooze), and gr. m. (grey mud), usually .indi- 
cate an intermediate condition between Globigerina ooze 
and red clay, or in some cases a fine-grained grey depo- 
sit, formed in deep water, chiefly of land ddbrzs. 7 
The positions of the stations are shown on the accom- 
panying chart. C. WYVILLE THOMSON | 
Edinburgh, January 2 : | 
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PROF, AGASSTZ ON THE “CHALLENGER" 
COLLECTIONS oe 
Por. AGASSIZ, who has come to this country for 
the express purpose of examining the Challenger 
Collection, has kindly sent us the following notes on what 
he has already seen :— : : . 


I have seen a great many alcoholic collections of marine 
animals made by direction of different government ex- 
peditions, and in no case have I seen ore in a better state 
of preservation, or where greater care had been taken to 
insure the accuracy of the locality... Those who work up 
the material will have the double advantage of working on 
admirably-preserved collections, and. of being. absolutely 
certain of the exact locality of their specimens. Sir 
Wyville Thomson has already called attention, in his 
Preliminary Reports to the Royal Society and his Lec- 
ture before the British Association at Glasgow, to many’ of 
the most ‘interesting things collected, and he has also 
alluded'to the amount of the ‘material brought together. 
I may ‘perhaps give a better idea of the magnitude of the 
collections by stating that if a single individual, having 
the knowledge of the eighteen or twenty. specialists into 
whose hands the collections are to be placed, :were to work 
them up, he would most certainly require ‘from seventy to 
seventy-five years of hard work to bring ‘out the’results 
| vnc Fas careful study of the different departments oupht 
“bic a ee ear emer che ana ies 
aWe may assume that the work of the Challéipur hu 
probably accomplished for the depths of the dean's 
general what the American and English expeditions ‘of 
1866-1869 did for the North Atlantic, for it tertaibly is 
remarkable how much the#e expeditions, working overd 
co 






aratively limited area, ‘contributed to the knowledn 
of the deep-sea fauna, and how little of novelty has heey 


aided ‘by: the subsequent and more extended work ‘of the 







. paenger over the same ground, Judging’ from these 
Si naes, we may fairly say that Hereafter, while anynew 
epedition will undoubtedly clear up shatiy uf ‘the point 
ubthal bythe Challenger, and may cz 8 
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) ioe ETAT A } enough to’ enable one to see at a glance ‘that the species 
“uivos FROM, NEW GUINEA he [gee be quite distinct from the Australian Zashyelosus 
| A FEW weeks ago we atinoumced to our readers the} Aystrix and 7. seéosus. In the first place ‘the size of the 
=’ remarkable news of the existence of a mammal of | skull is much greater, and the rostrum of the new species 
‘the order Monotremata in New Guinea, The receipt of|.is longer-by one half, measuring in total length about 
-@ ‘Separate copy df the description of this animal, just} 6'4 inches instead of 4'2 inches, as in the Anstralian 
published by Dr. W. Peters and the Marquis G. Doria,! animal,’ of which a skull is represented (Fig. 2) for com 
-enable-as'to give afew more particulars of what must be | parison. Again, ia the Papuan species, the rostrum. is 
‘Aniversally: regarded as.one of the most im- : | 
“portant zoological discoveries of the period. 
Mz, Bruijn, of Ternate, to whom science is 
‘dndebted for our first acquaintance with this 
wwovelby, gives the following details: of its. dis- 
covery in a letter to the Italian naturalist, Dr. 
 Beceari-— 
Two years running my native collectors 
_ have brought me word that, according to the 
‘Papuan mountaineers, there are a good many 
mammals in New Guinea, but that they are 
only hunted there when they are required for 
‘food, At first 1 did not place much confidence 
in these stories, because I know the little value 
of the reports of the hunters and the natives in 
general, Nevertheless, Il have always told them 
to look catefully for mammals. The last time 
they set out { told them, in ordcr to stimulate 
their zeal, that I knew that a certain animal 
’ existed in ,New Guinea of which I showed 
them a figure, and that I wished to have it 
at any price, hoping that in searching for it 
they would, perhaps, find other new or little- 
known species. The figure which I showed 
to Joseph and the other hunters was that of 
an, Achtdna. 
“ This year (1876) my men ascended a peak 
of the Arfaks called Mickicbo, and halted at a 
' spot about the same height above the sea-level 
as Pjobieda. Here Saleh entered a hut where 
a piece of a skull of a mammal was offered to 
_ hia, which he at once thought belonged to the 
‘animal which I required. He accepted it and 
forthwith commenced interrogating the Papuan 
who‘had given itto him. The latter told him 
that the skull belonged to an animal with four 
' legs, with a tail, as large as a dog, and with long 
harsh fur; he added that these animals were 
not uacommon on Mount Arfak, and concealed 
, themselves in small caves, and that the Papuans 
hunted them with dogs, being very fond of their 
flesh, The skull in question belonged to an 
| atingal that had been killed about. a month 
o before. Acting upon this information, Saleh 
get to work to hunt for this animal, but without 
Saceess, It was. only after he had descended 
-frem the mountains that a.second skull: was | 
: Gronghe to bith, which was still stinking from’ My 














<a Mee fragments of rotten muscles attached to 
1 oy, ae ; 7 ve # mo a “ea i Noy ts i 
_  Gae of these two crania reached the Museo Gages As Eis Oo ; 
Civico of Genoa, in. November ‘last, and con- SRR, WS I RG 
_s gtitutes the. material’ upon which Messrs,’ ~ M ‘a 
| Peters ‘and ‘Doria, who are engaged on a joint Shige 


oe upon, the Mammals and Reptiles of od . | ! 
“bral have founded their. Zachygdossus® vic. 1:-—-Skull of Tachygloseus of New Guinea. Fro. 2.——Skull of Tachyglcanss of Australi 
Pied fA é , ; 4 _ ee + : 7 . Pa ' _ wae | if 
ee At will he observed-that this skull, of which ‘a figure is | curved downwards throughout its length, which is not th 
:., sven herewith (Fig. 1), copied frora that of Messrs, | case in the Australian forms, Other minor difference 
oie vera ee the. greater part of its posterior | are pointed out by Messrs, Peters and colar in oS 
ot tA Peters eG, Doria: © Desérigione di ‘ana nuova specie. di ‘Techy. | excellent description, which we need not repeat Here,” + 
sgroweme in | ory Guinea sastontrianale.” Tana, Miia. Civ, |.48 quite sufficient to compare the pee of reads leashat 
Paco VOL. 1X. Caltesiber 3, xf ee t onvin If that the newly-disc k 
# ‘Ths Bplay Apt-oater” of Andlialiais uecally called Zc acte together to, convince onése | hile, Brariatandehia 
eatin, mats gin, Peters fy Bip alo lghs ergy tis not knawn to which of the two Australian species this skull belongs 


ethies, “bub Meters, Peters and’ Doria rejact this term in favaur of |. + 
: of Tb ; decane Hthidiee was. previously. applied by Fo tasty are cont allied, and as regurds size (here 1s little iPany differenc 
et ne ae nme: epi Pl | ar Sere ea sad mt saa 


t 


Boake 
iad 
eee ae ON) 
mat r 
vie a 
Biro . 
re ayy 
6 ow 4 
ih 


Ll 


hy 






wom 


aii eA 
: 
be ea! A 1 ‘ 
i ' t 
4 
ret 





, 






cy 
4 


‘perfect examples. are reseived in‘Kurope,. 


“She significance of the discovery of a species of Zacky- 
floss in New Guinea will be appreciated when we con- 
‘sider that hitherto the Monotremes or Ornithodelphs, 
which, according to the most recent authorities, constitute 
not merely a' distinct order, but even a separate sub-class 
of mammals, have been supposed to be at present ex- 
Clusively restricted to Australia, The two only known 
generaof Meonotremes are Zachyglossus (sive Achidna) 
and Orritherkynchus. Of the datter the single known 
spécies is, peculiar to South-Eastern Australia, of the 
former, the two species are found, one in South-Eastern 
Airs! alia, and the other in Tasmania, The whole of the 


north and west of the Australian continent is, so far as | 


we are at present informed, without any representative of 
this remarkable group.. Looking at these facts, the dis- 
covery of a species of Monotreme in New Guinea becomes 
still more sighificant, and leads us to expect that when 
the mountain-ranges of Queensland have been further 
explored, some representative of the order may still. be 
found lingering inthis district, and unitiog the newly- 
discovered area of distribution with that previously 
known, 

Finally we may remark that the fundamental unity of 
the Papuan and Australian fauna was already sufficiently 
obvious by the existence amongst mammals of AZacropus 
and ‘amongst birds of such peculiar genera as Orthonpx 
nnd. Climacteris in New Guinea. The discovery of 
Pachygiossus bruijnit is another confirmation of the 
cettectness of this view, as regards zoology, though, as 
regards the flora of New Guinea, facts, we ier point 








rather inanother direction. FP, 
1, 0ON THE TROPICAL FORESTS OF 
wo OS HAMPSHIRE! 


H T has been mentioned that in some of the clays remains 
of leaves, fruits, and flowers are met with, and'I will 
iow proceed to tell you something about them. There are 
jome enlarged drawings. here on the wall which I should 
ell you are not all enlarged to equal scale, and there are 
trays of specimens en the table. 
. These leaves are found in various conditions of preser- 
vation. In most cases the impression only of the leaves 
nthe clay is met with, but in some cases they are so well 
preserved that the actual substance has been retained 
ilthoagh chemical changes have altered its composition, 
rnd it will peel off and blow away. In some of the clays 
he masses of leaves are so decayed that they cannot be 
‘ecbgnised, and are not worth our collecting. == 
“Where the preservation is good we can readily distin- 
inguish the various original textures of the leaves by 
omparing their general aspect and colaur both amiong 


hemselves and with existing forms. For wren Wc 


which are thick, such as evergreens, thin, a5 convolvulus, 
sard, such as oak, or soft, such as lilac, or even velvety, 
fuch as the comnion phiox, can all be recognised. Their 
xilours, in most of the beds, vary from buff to brown, but, 


| mead hardly tell you that in no case have we any of'the . 
ween colouring of the leaves preserved. Whilst these | 
rarigus, shades of dark buffs and browns are in many:] 
ees the result of chemical change that has taken place. 


fear the Jeaf was covered up, yet 1 believe that in many 
‘ages ‘this change Had occurred, at least partially, before 
1 ‘covering. up, just as we saw a few weeks apo the 
changed colduts’of the fallen leaves of autumn, 
‘Ly the darker clays the remains are black and’ com- 
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y-carbonised; where this ix a0.thé finer venation is 
ct and the remains difficuls to save, so.that we may 





| discard them unless the outline of the leaf -is af nudual, 


form, ‘The darker browns, I take it, indicate. hard: and 
evergreen, leaves; for instance, the laurel-like Jeaves. are 
always of:a. deep colour, whilst both the . thin. and. the. 
succulent leaves are always of. Jight colour, .as, in ithe 
rt which we suppose to be. fig, some -apetis,.of 

‘No other colours have been met with with one remark 
able exception ; fragments of a reed-like aspect are found 
of a deep violet, staining the surrounding clay mauve for 
a considerable distance. | br 4. ast sac 





Fic. 4~Leaveas or Dicoryigvons, rrom tHe Lowar Racsnor- Bens, 


{az and 2, Fagus; 3, Laurus: 4, Acer; 5, Aralia (7); 6, Stenascagpas: 


7. Dryandra; 8, Quercus, 
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I next call attention to the shapes of these leaves ; the 
most cursory examination shows that the differences in 
shape are very great. Here are drawings of palmate 
leaves, leaves resembling in general shape the beech, the 
sub-tropical Dryandra, which, though unfamiliar, have 
been probably: seen by most of you in the warmed housss 
at Kew ; laurel-like leaves, a tropical kind of oak, maple,. 
stnilax, aralia, yew, palms, and a fern. These have béen 
aay to show the great diversity in the shapes which 
existed. a | Si Caen he 2 

Most people are familiar with the process of skeleton.’ 
ising leaves~-that ‘is, the removal of the green part, and 


the preservation of what is called the skeleton, ‘I have. 
here a large case of leaves so prepared by Mrs. Le 
of the 


Gatdner, and which may be examined at the close. 
lecture, paren 


' Twould next draw attention to sorné leaves of trees which, 
are well known as now growing in England. In thesta 


continuation of the leaf-stalk can clearly be distinguished | 


| reauing through the leaf, which 16 commonly called the 
| wit t0;" 


% {The mid-ribs ‘In two, diagrams w ere: co'oured 

ved] Those Tanning from ‘the primary ‘ribs ‘are, tale d. 

secondary vibs:(eskoured blue), There are, again, runting 
‘Seeleton, “In sonte,’es, for example, the’, 
“ane three -prinary tbs; in a Tew leaves: 


‘ at 


Fidie. 18, 2877) 





thend are more. In gome, these principal ribs are very 
features ; in others, as in the 


nid f minent 
pi iia pai nt. Some of these secondary 


ulus,‘they are but sl i 
ribs ran strai ree the sett and in other cases they are 


curved, in, in some they run right out to the extremity 
of the margin, as in the elm ; and in others they are curved 
back, as in the fig. These are things to be noticed, which 
it will be seen are of consequence. 

1 wish now to refer to the character of the margins of 
the waves, Here is a drawing of a fig leaf in which a per- 
fectly smooth margin will be observed ; whilst the elm is 
gaw-like, or serrated, as botanists callit. In the dryandra 
the margin is deeply notched, whilst in a strange-looking 
form (Stenocarpus) the edge is markedly lobed ; in the 
case of some palmate leaves the edge is smooth, as in the 
passion-flower, or serrated, as in the fossil aralia, Those 
who have paid any attention to leaf form, have no 
doubt observed that leaves, even from the same plant, 
differ in some of these characters. This constitutes one 
of the greatest difficulties which presents itself to the 
botanist, in the endeavour to decide by comparisons to 
what plants the fossil remains probably belonged. Still, 
there are numbers of specimens with which we have to 
deal presenting forms so unmistakably alike that we are 
able to group them together ; and even putting on one 
side many fossil forms about which we must feel consider- 
able hesitation, there still remain a vast number about 
which we can feel little hesitation as to the value of the 
comparisons. 

It is worth while to point out that when we compare 
these leaves with the existing flora and contrast in like 
manner the plants of the coal period with the existing 
vegetation, we see that there is a much closer resem- 
blance between these plants and the present plants than 
there is in the case of coal plants. That is, that in these 
forins we have a nearcr approach to the existing state of 
things than there was in the coal period, a matter which, 
in viewing the evolution of plant lifc, cannot be over- 
looked, whatever may be the value to be set on such 
evidence. Those who know anything of the plants of the 
coal period are aware that we find there gigantic forms of 
which we have only dwarf representatives at the present 
time. The principal of these forms are gigantic horse- 
tails or Equisitacem, great lycopods, as the T.epido- 
dendron and Sigillaria, and tree-ferns, all very unlike the 
representatives of these groups now living. Here, how- 
ever, the resemblances to the existing vegetation is close, 
not only in the arrangement of the ribs, but the size of the 
Jeaves, and also in those cases where we have groups of 
leaves joined by twigs, the method of attachment is 
sitnilar, 


To determine to what kind of plants each of these 
leaves belongs is a matter of considerable difficulty and 
requires an extensive knowledge of the plants now living 
on the earth. Although we have collections of growing 
plants from different parts of the world in various con- 
servatories, such as at Kew, it is on the dried specimens 
brought home by travellers, or sent from abroad, that we 
mai ohare to depend. How frequently leaves closcly 
resembling each other but belonging to plants of widely 
different kinds are met with, the careful student of botany 
knows well, It requires a comparison by a skilled cye of 
the most minute details to arrive at conclusions on which 
a reliance may be placed. 
he work of comparison of this immense number of 
leaves is necessarily a work of considerable time, and is 
a in progress, but some conclusions have already been 
ved at. I call your attention to a large group of 
growing plants, from the conservatory of Mrs. J, E. 
ardner, which illustrate the kind of foliage existing 
in England in the Eocene time, Those who have 
‘Paid attention to this subject will not doubg that these 
are j-theag are unmistakable ferns ; botanists are 
agrend this form is undoubtedly referable to the 
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group to which fAis dryandra belongs ; this may with 
almost certainty be referred to the beech tribe; this 
doubtless belongs to the same tribe as the pea; this 
is an aralia; this an acer or maple; this a Jaurel, and 
this a yew. Specimens of elm, acacia, chestnut, great 
aroids, as well as hundreds of other forms, have been ob- 
tained, some of the comparisons of which have already been 
determined, and some few are of forms which appear to 
have noliving analogies whatever. There are also count- 
less fruits, many of which can be recognised as like those 
now existing; a few flowers too have been met with. 
These fruits are of great assistance in telling us what 
plants were living at the time, as they are compared with 
greater certainty than the leaves can be. 

I have mentioned the cabinets in the Loan Collec- 
tion; close by is a cabinet which contains the collection 
made by Baron von Ettingshausen, and although time 
dves not permit me to do more than allode to them, I 
would just mention that collections of an approximately 
similar geological age have been made from Switzerland, 
Italy, Greenland, and Austria, so that taking together all 
these localities we get a fair notion of what was the vege- 
tation of the period which geologists call Eocene. You 
must remember geology is a study only of this century. 
Interest, at first small, spreads now over all Europe, and 
gradually records of past vegetations of different ages are 
being brought to light and compared. 

I would say a word or two by way of explanation of 
the origin of the different colours of the sands and clays 
which have been mentioned. The yellows, buffs, and reds, 
which form the prevaiting colours of the lower series, owe 
their origin to iron in various chemical conditions. The 
granite from which they were derived contains sufficient 
iron to account for iron being in solution in the streams 
by which they were deposited. The different colours of 
the different oxides of iron are here shown. The anhydrous 
sesquioxide is of a deep tinge: the hydrous sesquioxide 
gives a yellow colour, [A successful experiment was 
then made with a large glass jar of rain-water with dis- 
solved grey granite held in suspension, To show the 
amount of iron present ia the granite, a litde ammonia 
was added, which changed it to a dark colour, The 
green oxide thus obtained would, on evaporation of the 
water, take another degree of oxygen and change to a 
bright red sesquioxide, This red oxide wag produced in 
a second Jar, and shown to be the same as the colouring 
matter of the red clays.}| De la Beche, in his researches in 
theoretical geology, alludes to the fact that pipe-clays of 
similar colours are now being deposited in some of the 
lakes of North America. 

Whilst some of the dark colouring of the darker clays is 
due to iron, that of some of the middle clays may be due 
to the fact that, whilst these beds were being deposited, 
the source of the stream was coming from a district 
farther north, cutting perhaps across the Somersetshire 
and Gloucestershire coal-field. 

The question may perhaps have presented itself to your 
minds—how is it possible that the tropical forms of which 
we have spoken, such as the palin, aroids, cactus, &c., 
could have grown alengside of the apparently temperate 
forms, such as the eak, elm, becch, and others, Time 
does not allow that I should go at any length into the 
explanation of this; but 1 may just remind you that in 
the long geological record of the beds found in England, 
there are to the geologist unmistakable indicatious of 
many chatiges in climate. Further, astronomers, having 
calculated the path of the revolution of the earth in ages 
past, tell us that in successive periods, each consisting yi 
about 26,0co years, each hemisphere, northern and south- 
ern, has been successively subject to repeated cyclical 
changes in temperature. There have been for the ared 
which is now England many alcernations of long periods 
of heat and cold. Whenever the area becanie warmer, 
the descendants of semi-tropical forms would gradually 


a6o 


-eeéep further and. farther :northwhilet the descendants 
‘of cold-loving plants would retreat fram ‘the advancing 
Aeonperature, ice versd, whenever the area became gra- 
@ually colder, the hest-loving plants would, from. one 
generation. to another, retreat further and further south, 
whilst the cold-leving plants would return to the area from 


which their ancestors had ‘been driven out. In each case. le 


there would be some lingering remnants of the cereal 
vegetation (though perhaps existing with diminishe 
vigour), growing alongside of the eartiest arrivals of the 
incomming vegetation. Such is a possible explanation of 
‘our-finding these plant remains comingled together. It 
waist, too, be borne in mind that it isnot so much the 
thean temperature of a whole year which affects the possi- 
“‘pility of plants growing in any locality, as the fact of what 
are the extremes of summer and winter temperature, For 
example, one place may have a mean winter temperature 
ef §0°, and a summer one of 70°; while another place 
might have a mean winter temperature of 20°, and a 
summer one of 100°, and yet both have a mean annual 
temperature of 60°, In Cornwall the maiden-hair fern 
grows in sheltered localities, because the winter tempera- 





Po! MowocorvLepons, From THe Lowaex Bacsuor Bens, 


1; Fan Palm 5 2, Smilax; 3, Feather Pala. 

tute never sinks to the point that would cause its de- 
struction. Again, at that most churming spot m the west 
of Ireland, Glengariff, the arbutus still forms an abundant 
underwood; and the Irish filmy fern, flourished ‘In many 


favourdd ‘spots wréil quite recently, when the modern, too 


comfortable Eccles Hotel has retained ‘tourists in the | 


district, who have ruthlessly carried: off, as reminiscences 
-Of-a pleasant holiday, this which was one of the ‘most 


attractive features to the botanists, «ss * i 
These facts, which ecerm so simple when laid ‘ont in 
diagrams, are the results of long-continued and careful 
‘work ; but you nay take my word for it, having enjoyed the 
“t-ss—i< during my holidays for many suttimers, that 
“~ fossils iz a fine, healthy and active exercise. 
this particular district, let me tell-you sone ‘of 
mives. Fossils are not to be obtained here 
wineus ned: Work ; the steep and crumbling cliffs have 
tobe clintbed,dnd most diligent search has to be made 
for indicatines (of them. . Fifty times, perhaps,’ the ‘cliff 
‘thay be laborious scaled to examine what appears from 
the Reach to “be ig prohaiiing-looking * patch of clay, ‘to 


‘ar hay " L a 
RP mo ‘ 
i ee Ow S ro wr oat ae ‘ ' 
t . ' } c. ee 1 
1 6 , 1 - i Seed cae A kaa! 
$ "y ' ! g ote B -! woe, 
ta 7 iA 1 ee “ t 


Ahundre 





ee ! Me Pier Xe ae 4 tome ay a“ : 
cas Pe a id . 

‘ i AN i rm oH tir 

j es, ey eae) . tee i ¥ { ‘C fh baa oe 


result only in disappointment ; either the clay cures out 
torbeton akndy, and the impressions waluclegs jos is Cone 
taing. nothing ; or it is found, - "OT 
accessible, But supposing well, ee ee ee 
reward the search, a secure footing has firet.to ‘be cut with 
a light pickaxe; then the sands or clays overlying the | 
eaf-bed have to be removed by spade and pick-—real..’ 
navvy’s work this—then to get out blocks large enough’ | 
te contain the palm-leaf shown in this drawing, which is | 
only enlarged twice, the leaf-bed has to be. undermined . ‘ 
to a depth of five or six feet, a difficult operation requiring: 
patience, and the then hanging mass of clay-has he ut 
off with the pick, being too plastic to break away by its. 
own weight. When nearly cut through, it gradually breaks ... 
away, and falls gently on to the platform prepared for it . 
underneath, The blocks thus obtained are sometimes too 
large for three or four men to tilt over. The method is 
then to leave them to dry, as when wet the clay will nat 
on to disclose the leaves. lt is then, I.can agsure you, 
that I esteem myself fortunate if some too curious excur- 
sionist, or enthusiastic townsman, does not arrive during’ 
my absence with a hammer to break the blocks up. So 
great has-been the curiosity excited, that fossilizers have 
so far forgotten their sense of justice as to get up at day- 
break to appropriate the result of my work had not the 
faithful coast-guardsmen, with a keener sense of justice, 
been near, | : ! , 

Wet weather of course puts a stop to operations, and 
buries the working in mud and sand, sometimes two or three 
feet deep even in'a single night. When the workings are 
as far off from your headquarters as at Poole Harbour, and 
the specimens heavy, a boat is necessary to cenvey them. 
home. The most enjoyable montents are, perhaps, those 
occupied in splitting the blocks, as one -then shares what 
I should suppese to be the excitement of gold-workers, 
except that gold-finding must be more monotonous, as in 
this case no one can say what. sort of treasure may reward 
us next, Anyhow, it is a recreation strongly to be recom-: 
doable to those who like healthy exercise, freedom, and 

€ sea, 

{A large and heavy block of matrix was then split, in 
illustration of this part of the lecture, and a layer showing | 
of leaves, exposed for the first time to view.} 

1 have now endeavoured to give you as accurately 
as I can, the absolute facts as far as we can learn 
them, respecting the conditions under which these beds 
were deposited, the sources from which the material 
was derived, and so far as we can tell, by comparison 
with existing vegetation, what were the trees of which 
these leaves are the records, and alse the climatal con- 
ditions under which they grew. We may tow, in con- 
clusion, allow our imagination to come into play, a scien- 
tific use of the imagination, I hope it is, while we picture 
to ourselves the appearance of this area during the time 
these beds were being formed. The changing force of the 
streams and their directions varying from time to “~~ 
would, as we have already said, frequently undo th 
of ‘accumulation which had been previously done, aS 

| ‘We have reason to. believe that there was here a width, 
‘of valley closed in to the north by the chalk, hills ‘which, 
‘are still represented by the chalk range. of North Hanip- 
‘shire and Wiltshire, and on the south and gast..by accne. 
shulations forming the Jagoon barrier of which J have’ 
spoken, ‘The course of the stream -was from weet to east. 
“To the east was the sea, to the west was the valley of the. 
‘stream, abéut some of the conditions of which... —.-. 
necessarily uncertain, i consequence of the changes froin - 
apheatal aad denudation, which have extensively mipdifietl” 
that district, When the streams were from *h< “slow 
condone gwollen ‘they moved along at a rapid hi 
away. previously deposited -beds..a iakeg 
coarse quartz grit and blocks,“ °~ 
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through: The yee burten sand-banks. Among them are 
iinre elevated: patches—islands, if-we may use the term — 
lskinds atahding wp from the general expanse of sand, and 
Hn’ gomereases actual ielands in the sense that they were 
‘gurrounded by water, Here and there pools of water, 
'sdtnd alinost stapnant, others fed by minute streamlets, 
‘Looking at the scene from a southern standpoint we 
should see to the north the distant chalk range. Whilst 
along the shore ot the opposite bank of the valley we could 
with some difficulty detect the various forms of vegeta- 
tion, which we should see with greater clearness in the 
qmore immediate foreground, In this valley a singular 
stillness must have prevailed, as no trace of animal life 
‘whatever ‘has been found, except a feather and a few insect 
‘wings blown in from the southern bank. 

“Of the’following at least we are pretty sure; and of 


numerous others we can be almost sure, but there are - 


indications of very. many besides, the relationships of 
which ate at present but imperfectly defined. 

Here we should see the graceful fan-palm and the feather 
pains, adding softness to the view by their elegantly-curved 
snd drooping leaves, laurel and dwarfed oak, stately 
beeches, clumps of feathery acacia, trellised and festooned 
with ‘Smilax; the trailing aroid, with its large and glossy 
foliage and an undergrowth of A7zmosa and of cypress in the 
swamnpier ground, and variations in colour caused by the 
foliage of cinnamon and fig, and the ground clothed with 
ferns and. sedges.« On the barren sands of the. distant 
valley are growing clumps of giant and weird-looking 
cactus. It is not difficult to picture to ourselves the view. 
{See.Fig. 2.) | 


' Adl thie beauty is gone. We have nothing but these 


records of what must have been a view of great loveli- 
ness, which only the toil of the geologist can even faintly 
reproduce, 


_ The bills are shadows, and they flow 
ae From form to form, and nothing stands ; 
They melt like mist, the solid lands, 
Like clouds they shape thesnselves and go. 


". . Phere rolls the deep where grew the tree. 
Q Karth, what changes hast thon seen ! 
. ‘There where the long street roars, hath been 
The stillness of the central sea” |” 
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THE REPORT ON THE AUSTRIAN “NOVARA” 
oe EXPEDITION | 


“~* Commanderin-Chief of the Austrian Vovara Explor- 
pris eat had an audience ofthe Emperor to present 
$0 At Rashates Peppa pasnag . 

his prem exploring cruisé round the world. It has re- 
cyuare, 


giired about seventeen’ years’ serious labour, and has’ 
pecrithi itd : Pages stérling to ‘complete this important 
cer is if r 
io 


6 t “work, embracing 18 vols, ato.and 3 vols, 8vo., 





is 
we: : 


Wi { fay 
t 
powlopi¢al, ph 
ay ry a partes. eer 
7 ' toa ee 8 ee ad 

ree - ' , § wea . MG ie oie 
: wt "EB: arrative: e the vs 







‘Oy breaent attached ‘ta the Austro-Hungarian Embassy in 
ond pe as inet with such w.succeas. that. five editions 
have been pybbahed and Euore than 29,000 copies sold. 
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3 | carefully exarnined and described its gold ‘agid-coal’ ée- 
iyou:” In'this ideal picture IHave endeavoured to depict | posits. " The atatistico-commercial ) 
what T-consider'te have been ‘the state of things. Here | 
owe have the vailey:of the river ‘some six or seven miles. 
Mhtoad, | as reduced to streamlets meandering - 


Continent. , 


florins, or neatly 4o/. sterling), 
permission that a considerable number of copies of this |: 
most valuable publication should be given away to public * 
institutions and libraries in the empire, as well a3 in| 
foreign countries, and as the Novara has met with a’ 
particularly kind reception in the British colonies, the” 


| ships which navigate the Bay. 





A FEW days’ago Admiral v. Willerstorff Urbair, late 


: Majesty the final report on-the scientific results of 


and vontaining the atthropoiogical, botanical, geological, | 
, rieo-niutical, oat tico-commertial, medi 


iy ones (am author also:well: known in England, and | 


] that warning could ) 
. . Thig'system of storm warnings must not be confounded 
with that practised in Great Britain, in which no refined... 
‘system-of observations :is called into play, and in which — 
'W N®. “aeourate iemiedae of mean periodic changes is ter . 
dquived, | What is chic 


scientiGc publications 
x, Hochstetter, which gives” 
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: rt, by Dri Katl-von ° 
herzer, has become ‘quite a standard book’on the » 


ts 


conrplete series being very | 
the Emperor has : 


The price of the 


libraries of these have been. considered first ‘in the 


list of recipients of this great national work, which is a 


monument of scientific investigation. | 
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THE CYCLONE WAVE IN BENGAL. 


N interesting correspondence on this subject has ap- 
peared in the 7zres during the last few days, evincing 
generally on the pe of the correspondents an earnest effort 
to arouse the public mind to a sense of the necessity or’ 
something being done towards mitigating the calamitous ” 
results of such occurrences in the future. The subject 
being one that must sooner or later be faced, it is beside 
the question to point to the destructive flooding of the 
Thames as a proof that the Government of India does 
not differ greatly in such matters from similar authorities 
at home. . 

As regards the meteorology of this important question, 
three lines of inquiry stand prominently out as calling for 
special and extended investigation. The first of these is 
a thorough-discussion of the storms of the Bay of Bengal, 
or a continuation of the work under this head which has 
been ably begun by Mr. Blanford and Mr. Willson. The 
second line of inquiry is the cause or causes which 
originate the cyclone wave and determine the course it 
takes—a subject on which we cannot be said to have any 
information at present, all that is. or can be said being 
jittle more than unsatisfactory conjectures. To carry out 


| these inquiries with the fulness and with the detail re- 


quired to ensure a successful handling of the subject 
additional stations. must be established and the taking of 
meteorological observations must be more extensively and 
frequently done than is now the practice on board the 


The third line of inquiry 1s the systematic inauguration 
of a meteorological survey of the Bay of Bengal and its 


| shores, with amore strict refcrence to its storms, by having 


first-class meteorological stations established at Trinco- 
malee, Madras, Vizagapatam, False Point, Saugor Island, 
Chittagong, Akyab, Cape Negrais, the Andaman and the 
Nicobar Islands, these stations having a full equipment of 
instruments, including in each case a continuously regis- 
tering barometer and anemometer. With. these instru- 
ments the law of the diurnal oscillation of the barometer | 
and of the changes in the direction and velocity of the ' 
wind, including the variations with season, would become |. 
known, and any deviation therefrom which may happen . 
to eccur, could be telegraphed at once to the head office 
at Calcutta. It may be regarded as absolutely certain, 
that no long time would elapse before the nature of the 
disturbing force, cyclonic or otherwise, revealed by the 
anomalous readings of the barometer and anemometer 
would come to be correctly interpreted ; and with the aid 
of frequent telegrams from the. whole circuit of stations, 
so well interpreted that the ‘superintendent at Calcutta 
would have no difficulty in localising the cyclone, its. 
track and rate of progress would be so certainly known . 
Sekt to the coasts threatened by it, 
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wyigitant outlook for’ hat day ye Called the: grosver 
‘ghanges of ‘atingg sph Diet preseure sind of the wind, anda 
‘wery modexate k Be" 

jpal siege So ‘clea 
Standing ‘the ‘great: advances made ‘by meteorology 
recent ears a 2 
issuing | the approach of storms, since the 
number. xf Tee: gales ( TSE M Beaufott-scale of which 
 waynings have been sent are still somewhat under the 
‘Pepenioee of success attained by Fiteroy in 1864, 








ut in. India it is different, Any system of storm. | 


‘Warnings there, to be successful, must be based on a 
tefined systera of observation carried on at a considerable 
speamber: ‘of stations in such positions as we have pointed 
out--those positions being selected with special reference 
th this inguiry, 





OUR ASTRONOMICAL COLUMN 


AN QnsEeRVATORY ON Etna,—Prof. Tacchini sends us 2 
note read before the Accademia Gioenia on September 22, 
1876, entitled, “Della convenienza ed utilita di crigere sul!’ Etna 
ntia: Brazione Astronomico-Meteorologica,” i in which after describ- 


ing bis experiences daring a brief ascent on September 15 -16, | 


he expresses his views with regard to the establishment and most 
desirable fitting of an observatory on the mountain to be mainly 
devoted to spectroscopic and met¢orological observations. 

Prof. Tacchini ascended on the morning of September 15 
from Catania to the station occupied by a party of the 

English and American expeditions on the accasion of the 
total solar eclipse of December, r870, and found there a 
diminution of temperature of 33° Centigrade, He had taken 
with him a’ Dollond-telescope of 3 inches aperture, a spec 
troscope of strong dispersion by Tanber, a small spectroscope 
of Jannsen, an aneroid barometer, thermometers, and a pola- 
‘Yiscope. At 10h, 30m. A.M., on the 16th, a few detached clouds 
only being present, he remarked that the blue of the sky was 
ninch deeper than at Palermo or Catania. The solar light 


had a special character, it seemed whiter and more tranquil, as 
though due to artificial iNumination by magnesium. | Viewing the | 


sun rapidiy with the naked eye, it was seen as a black disc sur- 
rounded by an aureola of limited extent, projected on the blue 
ground of the sky. On interposing on opaque body before the 
disc the aureola was seen better but always limited, and the pure 


plae sky terminated the same, which extended to rather more than | 


half the solar radius; with the naked eye it was difficult to judge 
Af the aureola was of equal breadth all round the dise, and the 


‘only thing well marked was the difference from the view obtained 
dt the level of the sea ; while the sky is ordinarily whitish about | 
‘the sun, on Hina it remained blue, and the aureola: “aequired a,” 


“hetter-defined sontour, With a helioscope the aureola was much 
better ‘seen, and ‘its border appesred drreguiar,' and: as though 


it ‘were rather more extended at four points, which, at noon, eor- | 


responded Ao the @&tremities of the vertical arid horizontal diame. 


ters of the disc, At 3 7.M., afler intertuption from clouds which 
‘in passing rapidly at short intervals produced a striking. effect by 
the formation of 3 stupendous series of colotired rings round the’ 
fan containing all the gridations of colour. in the spectrom, 2 
‘phenomesion new to Prof, Tecchin, the deen gorchucar ob 
the solar | 
capeckram, and the observer expresees his surptise at the fine | 
detnition ‘of the lines and the extraordinary Giatinctnoss of the | 


‘swas applied to the ‘telescope for examination of 


whites. thie chromosphere was bright, 


"Eq thet deveiiing at roh., the spectacle ofthe ithe ‘sky wai | 
powed atid énekanting, Sirius appeared to rival Vemus, ‘the and 





conatelinttone adynived ‘an altogether ariel aapect, anid thea 
pearance of th, jd hora WHR SON 
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y, and tally ‘were scen to nrc fgrentes aes than: at Palerwao; 
‘shortly hefore leaving. Venus afforded remarkable: proof ‘of ‘the 


rate giiality of thesky of Etna. The planet shone with «, power: 
ful Night, which cast shadows duting the decent of the inountain } 
it scintifiated frequently like a stax, ' The telescope “ahowed, on 


‘the Hortheen part of the phase, an oblong’ Space, ue Hluntinated 


then ‘the rest of the disc, which Prof. Trost mp wei aleurt: 
mente una teacchia del pianeta. a 

_ Speetioscopic observations were, ienewed on the. <ollmiag 
morning, when the eun had attained an ‘altitude of 10%? "The 


chromasphere was '‘ magnificent ;” the inversion of, the magne- 


sium and of 1474 was immediately evident, which was ‘not secu 
at Palermo with the same telescope. 

With regard to the proposed observatory which Prof. spacebie 
is desirous should be an accomplished fact before the meeting of 
the sclentific bodies at Rome, in September next, he proposes 
that it should be erected at the Casina degl’ Znglest, and should 
be named after Bellini, and that it should belong to the: Univer- 
sity of Catania. He suggests that it ought to be provided ‘with 
a refractor of first-rate quality and of at least 16 centim. (about 
6°3 inches) aperture, and he advises that while the meteorologi- 
cal instruments, which should be adapted to the requirements of 
the day, as indicated by the London Congress, would remain 
constantly at the Bellini Observatory, a duplicate mounting 
might be provided for the refractor at some spot within the Uni- 
versity of Catania, with its proper dome, the. other being fixed 
on Etna, so that while from Jung.ty the end of September astro- 
nomical observations could be carried on upon the mountain, 
during the winter they might be made at Catania, where the sky 
is a very good one; the astronomer would thus have only the 
object-glass with its ‘abe to transport to and fro. Prof. Tacchini 
farther suggests that accommodation for visitors should ‘be pro- 
vided, with the view to increasing their numbers, and that a 
eertain payment should be made by them, to go towards the 
maintenance of the Observatory and its custodian, | 

We wish every success fo the scheme thus energetically 
brought before the Italian tahofities by Prof, Tacchini, and 
have no hesitation in predicting ; iportant gains to science from 
iis adoption. Site 


Tus New Srax oF 1604.--The vicinity of this ata’ ‘6 as 
deserves.to be closely watched, as it appears by no means im. 
probable that the object may be identified amongst the telescopic 
stars actually visible, by small fluctuations of brightness, whict 
there are grounds for supposing to have ‘been the case with fhe 
go-called new stars of Tycho Brahe and Anthelm, 

The best position of Nova 1604, is no doubt that detuced bs 
Prof, Schiinfeld from the observations of ‘David Fabriciien, fovent 
in the diene miutue in Fritsch’s edidon of Kepler's works. 
Fabricius measured the distance of the new star from ( 9, « 
Ophiuchi, « Aquile, and a Scorpil, and: the discdasion of ‘then 
meniures fends to the following place for 160% 0, RA, 26" 45" 43 
or 17h. Jn. 2°98., N.P.D, x11" 4’ 42”, with probable errots o/ 
st 2:06. and -+:'o°65" ; ‘this position brought ap to 1877648, RA. 
t7h. 23m, 168, 'N.P.D, 111° 22'4, The neqreist catalogund C. 
is gne of 8°9 mag. observed in Axgelander's Southans Zodis, 
‘No, 16872 of Ocltzen’s reductions. . Keplet’s: star. prs Res 
‘carding to Schinfeld’s catculation, 95 °gae mak iy Ny avour'o 8" 
There is a star 12°73 mag. preceding:.A ivereie ‘sates ‘BBs. on 
£6! tothe south, suspiciously close ‘to. ‘thierecostied 4 aoe): snc 
the. probable erfors ‘tre no safes‘ ide ‘tee kote: “ies Cite 
Chiioornié of Chart No, 52, Lis: “egpkh miagniinde ba abe 

RA skim, gos, NPD. drt ag Yor: 2858, WHICH 
How, #NMG or weg Hot Init ayeting?, ”. Bat the locity veg 
meron And: mone ar oe a cxamsindtian, 'y 
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J" WETEOROLOGICAL ‘NOTES — 
Sronms “ND Froops or THe Past Stx WxeKs.—An 
exaraination of the Daily Weather"Maps published in different 
a of Europe for, this period is very Instrdctive, The 
post common course taken by the winter storms of north-western 
turope is at easterly or north-easterly one, and the tracks of 
heir centres lie somewhere between Faré and Iceland. Hence 
the winter climate of the British Isles’ is characterised by south- 
westerly witds, and the relatively high temperature and humidity 
Which they bring with them from the Atlantic. This state of 
things is occasionally varied by the centre of the storm passing 
i its easterly course across England, along the Channel, or over 
a track even still further south, resulting in easterly and northerly 
winds at places situated to the north of the centre track, with 
the probable accompaniments of sleet, snow, or hail, low tem- 
peratures, chill drizzling rains, and heavy seas. Since, how- 
ever, the storm-centres usually soon pass on to eastward, the 
easterly winds accompanying them are generally not of long 
continuance, But daring these past six weeks, notably from 
December 1 to 7, 16 to 24, and 31 to January 7, the cyclonic 
centres have bad their course in the south, or to the south, of 
the Britrsh Islands, and consequently easterly and northerly 
winds have prevailed, particularly in the north of Great Rritain. 
The cyclonic centres, instead of advancing, as ordinarily happens, 
to eastward, oscillated backwards and forwards—to eastward 
and then to westward, fo north-westward, and then to south- 
eastward-—being thus continually for days together in the south 
of the British Islands, and hence the persistency of the easterly 
winds for several days in succession in the north. Finally, since 
steop gradients prevailed frequently and for considerable periods 
from North Britain to Norway, the easterly winds acquired a 
violence, as well as a persistency, almost unprecedented, strewing 
the coasts with wrecks, and raising high tempestuous seas, 
which, particularly when conjoined with the high tides in the 
beginning of January, damaged harbours and other property to 
an extent fortunately of rare occurrence in these islands. As 
frequently happens, gradients were also steep and winds violent 
over the Channel and the south of England. The snow and 
rainfalls were also excessive, and blocking up of railways and 
tiver floodings, with the inconveniences and disasters attending 
them, were experienced in all parts except the north-west of 
Great Britain. At many places the rainfall of December was 
the heaviest ever recorded. The intimate bearing of the weather 
of Scandinavia and Lapland on that of Great Britain, and its 
great scientific importance in forecasting British weather—a 
point we have on various occasions insisted on in this journal— 
were several times conspicuously iNustrated during the singular 
weather of these six weeks. | 


sae 


Puysics OF THE ATLANTIC OCEAN.—Dr. Buys Ballot has 
madé a valuable contribution to the physics of the Atlantic 
Ocean in @ paper just published on its mean monthly atmo- 


spheric pressure. The author wisely groups the observations for 


each degree of latitude along the outward and homeward bound 
routes of the Dutch ships on board which the observations were 
whade, «Phe extent and laboriousness ofthe work will be under- 
dhoodt from the fect that for the North Atlantic alone; 17,003 

have been discussed, for the outward, and 163,418 





tunity of reverting to the subject of this paper ; in the meantime 
we'.Content ourselves with heartily recommending the paper 


more. particularly to:seamen, from its great atility in navigation, 
paring that it give them, the average barometric presmure euch 
month foreach degree slong ‘this great highway. of commerce, 
which; when tuteltigently interpreted by the wind which happens 
fo. eval at'the time, pate them in possession of information, 
Rut Aeportaiine of which it is impossible to over-estimate, 
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for the homeward bound route, “We shall take an early oppor- 


WHATHER Mars or Germany.—The, Weather Maps of the 
Deutsche Seewarte, in the numbers for January, already received, give 
ona large stale the barometric curve and the hourly direction and — 
force of the wind for the twenty-four hours previous, aa recorded ‘ 
by the self-registering instrumentsat Hamburg. The value of.euch 
data in'the study of the daily changes. of the weather itis un=. 
necessary to point, out. This. Office has also begun to publish |. 
morithly rdsumds of the weather of the Continent, of which those 
for January ‘and February, 1876, have appeared, containing | -. 
short papers by various well-known meteorologists, referring to. | 





the weather of the month ; and the averages and extremes for’, 


the month are briefly but lucidly discussed for all the stations in 
Germany, and for many other stations in the countries adjoining. 
A valuable chart is given showing the tracks from day to day of 
all the European storms of the month, 


TUUNDERSTORMS IN CENTRAL Evrope,—It was recently 
shown by M, von Bezold that there is a double maximum 
in the frequency of summer thunderstorms in particular re- 
gions of central Europe. The results of further researches 
by others seem to point in many cases to a similar be- 
haviour in hydrometeors generally. Thus a double periodicity 
in hailfall has been demonstrated by M. Prettner for Karnthen | 
and M. Fournet for the Rhone Valley. And more recently 
still (Fogg. Ann.), Dr. Hellman, having studied the rainfall 
in North Germany, is led to the following conclusions :—r. 
There is a double maximum in both the frequency and quantity 
of rain in the summer months in North Germany. 2. The 
first maximum falls, in the case of quantity of rain, in the begin- 
ning of the second half of June; that for frequency of rain in the 
beginning of June; the second maximum for both cases in the 
middle of August. 3. The first maximum is more intense in 
the case of frequency of rain, and weaker in the case of quar dty. 
Dr. Hellmann offers an explanation of these phenomena, for 
which, however, we must refer to the original. : 


SUNSPOTS AND WEATHER. —Prof. Fritz, of Zurich, has shown 
from a comparison of annual meteorological statistics, that the 
years distinguished by a maximum of solar spots coincide very 
closely with those years marked by exceptionally severe hail. 
storms, and an unusual average height of the great rivers, This 
law is shown to be in accordance with observations made difring 
the past century in all latitudes, the special periods occurring at 
intervals of eleven years, 
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BIOLOGICAL NOTES 


CHEMICAT. CHANGES OBSERVED DURING PROGRESS OF THE 
Potato Distase,—The Rev, J. H. Jellett details the results ot 
a series of experiments made to ascertain (1) whether there be 
any development of sugar during the progresss of the disease, 
and if so of what kind? (2) whether there be any perceptible 
change in the quantity of nitrogen? It would appear that the 
first stage of the disease in the tuber is marked by an increase in 
the quantity of the nitrogen, which seems to attain its greatest’ 
‘value before the stage of discoloration of the tuber, The same 
stage of the disease is also marked by the development of sugar, 
both glucose and sucrose. In the second stage of the disease, 
marked bya great'increase in the discoloured part of the tuber, 
the part which remains apparently sound shows no increase of 
nitrogen, but a very considerable increase in the quentity of 
sugar, while in. the discoloured part there is a diminution 
both in the percentage of nitrogen and of sugar. It will 


be remarked that the development of the sugar continues 


for a considerable time after the nitrogen hag attained. its . 
maximum valie, Mr. Jellett has no doubt that the whole of 
this: sugar is formed by the conversion of the potato starch, — 


‘though he ia not aware that there is.any known method by which 


& 


| stargh gabe made to pass lito sucrose ; possibly. this ¢ffect may, 
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The targer ‘caterpillar, with red head, ‘protected by long 
brasthy stinging-hairs or thorns, lives on mulberry and other 
‘trees,’ Like other caterpillars protected irom enemies by odour, 
‘stinging-hairs or otherwise, it sits on the upper side of the 
Ieaves, and is light-coloured, the head red, the hairs white. 


Across its back, between its thorns, there sits a sinall blackish. 
caterpillar, protecting itself by the thorns of the large com.’ 


“4 





Ye 


panion. 1 touk off the small caterpillar from the large one, 
bat it soon eccupied again the same place. In order to take a 
photograph of it, the larger caterpillar was anesthetised with 
sther ; ‘it recovered again somewhat, but after two days it 
died. The'smaller caterpillar has now left its place and taken 
réfagye on another caterpillar ia the same box; on this it 
ite somewhat farther forward, on the base of the abdomen. In 
ts former host, the place where the sinall caterpillar sat looks 
yale, as if it had been scoured. The smal! caterpillar from 
ibove eats small holes in the leaf on which the larger one is 
sitting. As far as I know, no similar case has hitherto been 
sbeerved.”” , 


BuisTerinG BEETLES AS A Curr ror Hyprorsosra.—M, 
de Senley, pere, laid before a late meeting of the Entomologicay 
Society of France the débris of two species of beetles belonging to 
tis Mieloitice (Addie tuerius and Mylabris tenebrosa) which had 
yee sent to him from Gabés, iq Tunis, by M. de Chevarrier, and 
which tonstituted the medicine in ase by the people of Amema 
tsa care for hiydrophobia. Tt is known under the name of 


a and } i méntioned in several Arabian works ‘on. medi- r 

“A portion about the weight of'a grain of corn ie given to. 
be wie “The medical formula dirests that it should be taken 
m'some meat soup by ihe perton bitten between the atst and. 
avth dey after the bite; if taken before or after these dates it 


will mat effect a cure, The 3 


wire. . Ibmight be worth while to try a series of experiments of, 
the tise of the vesicating tiectles in this terrible malady, ‘But 4° 
thous fot ‘be forgotten that vo lotig ago as 1750, Limnieds, ih | 
jertation, * De Materia Medica in Regno Arnhinali,” shy | 
mnpleyment'in siich, ‘cases vf. the comitnon blistesing 
peat, id in. 1836, when M. L, Fairinaite laid before the Bato- 
og mech Botiety, of Franoe a brochure by M. Saint Hombonrg 
on 
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| toned. that this remedy was. ‘knows for, ee wary, 4 


COmMeNSAtISs AMONG: Chianetians—The following éxe'| 
tract from, a letter from, ‘Fritz ‘Miiller, dated Itajahy, ‘Brazil, 
October, 22, has béén pert us'by bis brother, Dr. Hermann’ |: 
‘Miiller, of Lippstads sett hove lately become acquainted with 
an interesting case of, Gommienssilism i in two, caterpillars, of which { 
I inclose a photograph taken by my friend, Scheidemantel, 


1 to the forearm, . 
| siderably from the tracing obtained from the forgann, or ‘by 


~~ 


mai. Spoon by = ,aganitstention. of 8, | 
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lEusseiiveaats AMPHIBIA IN Nova Scblnid ia the: Cer 
onder era many of the Sigillariag trees ‘Beciine | 
‘emibedded, and as they decayed their inner bark and woodly.dxes 
otynibled away, leaving open holes on the surface of the: ground: 
into which were swept by water, or fell accidentally, the animals: 


of the period together with vegetable aris; In. this sony. ace; 


_ cessive layers of deposit, within the trunks of the trees, became: 
stored with ‘skeletons of Amphibian animals, sitails, Key - 


which ‘they shave retained in an admirable state of prose: 
vation. ‘Dr. J. W. Dawson, whose former investigations on this’ 
subject-are well known by all paleontologists, has recently exar: 
mined 4 fresh tree-atiump about 2 feet high and 18 inches in 
diameter. In its interior were found no less than thirteen. skele- 
tons, more or less complete, belonging to aix species, including 


- Hylerpeton dawsoni, Dendrerpeton acadianum, D, owent, a, 
“mew species of A ylerpclon and Lfylonomus tyelli, 


In the last | 
part of the American Journal of Science and tet, Dr. Dawson 
has described these remains. 


ACTION OF THE BRatn.—At a recent sdance of the Freiich 
Academy, MM. Gincomini and Mosso presented the photograph 
of a woman who, from a syphilitic affection of the cranial walla, 
had lost a great part of the frontal and the two parietal bones, 
‘The movements of the brain of this woman (who is now coins 
pletely cured) bad beea studied by the graphic method, one of 
M. Maréy’s tambours having been applied at the cranial aper: 


tore, and some remarkable results were obtained. The traces, 


which will appearinthe drehivio delle Science mediche, prove that’ 
there are in the brain of man, even during the most absulutie're- 


' pose, three different kinds of movement :—-1. Perdsations, which are 


produced at each contraction of the heart ; 2, Oscillations, which 
correspond to the movements of the respiration ; 3. Undulations, 
which are the largest curves, and are due to movements of the 
vessels during attention, cerebral activity, sleep, and other 
causes unknown; they might be called spectancous movemetits 
of the vessels. The authors studied the relations between the 
movements of the brain, the heart contractions, the changes of 
volume of the forearm and the respiratory movements, by apply- 
ing simultaneously with the arrangement just described, a pnew- 
mograph to the chest, and one of M. Mosso’s s plethyamographs. 
The form of the brain-palsation differs rons 


means of a sphygitograph applied to an artery, Durlny pro- 


found sleep, with snoring, there is considerable increase ii the. 


height of the cerebral pulsations, and. the reaptratory ouciliations: 
and the undulations are much mote pronounced.’ Certdin.< cages , 


“produce the sdine change of. volime in the brain and ‘in in the 


extremities ; others produce variations which are simultan 


in. opposition i in the brain and in the different parts of the body, 
‘The authors describe the effects of compressing the carotid ani: 


the jugular, the influence of bodily movements and intelleatual: 
labour, which are always reflected in a change of. vohitng-af' ‘the’ 
biain.and therefore of its pulsations, and a umber ol tating: ; 


facts: are: elicited, a 
natives of Ameria deem, to have | : 


great Taith in this cure, and preserve the dried beetles ass trea. | 


“PAMvaN PiAtTs; ~So much still tenielis $e idptcied 1 riigaed> 


“agg: the tagutet productions of New ‘Guinda, “that Barois. von’ 


Wigatter’s: Dasctiptive Notes on Papuan ‘Plants, wilt. conten’ 
antic ‘taut is new to all ‘botanists. Three stiodemive papers Rave: 
ot ‘nititer: thts. ‘title, ‘the “materiel ‘being! cheba 
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Sewn Buroine ‘Fisu: ~The habite “of thone ’ few fishes | 
ae very curious, and 


which’ build nests for thelr: 
indicate. a highly-develaped. Aiyatint.’ ‘One. of. these, the 
Goutal (Asphronemus oifax), has lately been studied by M. 
Carbonnier inhis private aquarium. The male animal con- 
tracts a nest af froth of considerable size, 15 to 13 centimetres 
sprizontal diameter and 10 to 12 centimetres height. He pre- 
‘aaeg the bubbles in the alr (which'he sucks in and then expels), 
iivengthening them with mucous mater from his mouth, and 
stings them. into the nest. Sometiroces the buceal secretion will 
ail him, ‘wherengon he goes to the. bottom in search of some 
conferwse, which he sucks.and. bites for a little, in order to stimu- 
até the act of secretion. 
nduced te enter. Not less curious is the way in which the male 
rings the sgg% from the bottom into the nest. 


wkes in an abundant supply of air, then descending, he places 


rimaelf. under the eggs, and all at once, by a violent contraction | 


of the muacghes in the interior of the mouth and pharynx, he 
oxoes out the air he had accumulated, by his gills. 


ringes of the gills, escapes in the form of two jets of veritable 
raseous powder, which envelops the eggs and raises them to the 
mrface, Tn this manceuvre, M. Carbonnier says, the Gourami 
juite disappeared ina kind of air-mist, and when this had dis- 
ipated, he reappeared with a multitude of air-bubbles like little 
earls, clinging all over his body. 


BEAVER IN Siperta.——The beaver which, some centuries ago, ' 
a8 80 numerous in Russia and Westera Siberia, and which was | 


upposed to have totally disappeared from both countries, con- 
innes to exist on the rivulet Pelyin. M. Poliakoff has procured 
roma at. astytick on the Obi five skins of these animais killed 
ist year, and he has engaged a hunter to précure this winter 
omplete specimens for the Museum of the St. Petersburg 
veademy. No farther back than a century ago the beaver was 
ommon on one of the affluents of the Irtysh, Bobrofka, but it 
as now tofally disappeared from the locality, the last colony 
xisting probably on the Pelyin. 
Spee de eg ol ae a 
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‘Tre first volume of China,”’ by the well-known geologist | 


daron von Richthofen, has just appeared. The Berlin Academy 
f Sciences has granted o generous ‘sum to defray the sxpenie of 
whlishing this costly work. 


‘Wa have pleasure in announcing that a new Natural History 
ournal is about to be started, which is intended to form a bond 


f union among the various schools belonging to the Society of 


‘tends in this coutitry, both those for boys and girls. Some of 
n¢ oldest societies of the kind in the country are in connection 
ith’ these: bchools, especially the ove at York, to which refer- 
neé has inore than once been nade in these columns, The 
aurnal, ia intended to. be specially devoted to young beginners ; ; 
he inminobject being to awaken “a- “personal interest in natural 
istory pursuits, and to induce tyros to make and record observa- 
One. . By this theans it is hoped to promote a genuine study in 
lace’ of the. indiscriminate collecting tiow #6 much in yogue 


her coguate subjects will also.be taken up as space permits | 


tah steeliemniatey, carpentry, &e, It is. intended to publish the 


on F dbyiary 15 5 communications, which are warmly 


vi ttould oe ae J. % vas B.Sc. 20, Bootham, 


Doom the. tite ‘of. ‘the - Tndian. Misedllany,’ * a work is an- 







PEER, °: ‘danigmigés, teligions, traditions, and, supersti- 
Bie, scotia ome with, Weseriptions of thelr 


Na TURE 


‘treniien, amusements, exploits, &e, ; aaa i, stiches at 


The nest got teady, the female is j 


He seems un- | 
ble: to ‘bring them up in his mouth; instead of this, he first | 


This air, | 
mely divided or pulverised, in some sort, by the lamelle and | 


behcasay ond by Mx. Je ‘Munsell, of Albeny, New York, on the history, 


farnace! «It has,» safety-valve, which also 
Poff waiter when peceagary. . From above rises’ « brats steam, ‘pipe... 
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travel and exploration in the Tadian country, ineidents‘of, border | 
warfare, journals. of military expeditions, narratives. of. captivity, 
anecdotes of pioneer adventure, missionary relations, &¢, * 


M. Ep, Bucgumre has been elected president of the ‘Pretich ; 
Physical Society, which seems, like its peat: sister sockttyi, to : 
be doting excellent work. ‘ 


Tue Council of the Geographical Society of Paris has a 
pointed M. Levasseur: president for 1877. MM. Daubrée and 
Quatrefages have been appointed ' vice-presidents, and Me 
Maunoir has been continued general secretary. 


‘It is stated on good anthority that the measurement of the 
photographs taken by the French parties during the transit of 
Venus is not progressing favourably. More than 1,000 plates 
are to be investigated micrographically, and at. the present 
moment only forty-seven have been disposed of, ee 
difficulties are said to. have arisen. 


in 1828 M. Janson de Sailly, a French barrister who had 
married a sister of the celebrated Berryer, left by will his’ 
fortune to the French University, under the condition of creating 
a high school in the Quartier des Champs Elysées, to be named 
Janson College. The will was accepted by the Government, but 
the heirs tried to get it cancelled, and a law-suit was instituted, 
which was ended only in December, 1376. The Janson College 
will be inaugurated in 1878. The Jegacy is quite adequate to 
carry out the purpose of the testator, who was proprietor of the 
greatest part of a large estate. 


GERMAN educational statistics show that in Saxony one out of 
1,194 of the total male population is in actual attendance upon a 
university, while in Prussia the proportion is 1 io 1,328. 


THE next annual meeting of the Deutsche geologische Gesalls 
schaj¢ takes place at Vienna, in September of this year. 


THE Council of the Society of Arts have made arrangements 
for the delivery of six Jectures on various scientific subjects, which 
will take the place of the usual papers and discussions, on six - 
Wednesday evenings during the secsion. The following gentle. 
men have each consented to deliver one of the lectures +~Sir | 
John Lubbock, Bart, F.RS. Mr. E. J. Reed, .C.B., MP. 
Prof. W. K. Clifford, M. A, F. R.S., Prof, Alexander Kennedy, 
C.E., Dr. B. W. Richandsou, F.R.S., Mr. leas Baillie 
Hamilton. 


THE Bremen Geographical Society has received a report from 
Capt. Wiggins dated Jeniseci, November 25, in which he gives 


more fully the results of his late voyage to Siberia. The Poda- 


ratta. Bay was found tobe exceedingly shallow, and the river itself 
could not be ascended by craft drawing over two feet of water. 
Special stress is laid upon the discovery of the channel for sea- 
going versels up the picturesque Jenissei as far as Kureika, Nu- | 
merous observations of the temperature of the alr and water, 
the specific gravity of the latter, t&c., were taleen during the pro- 
gress of the voyage. These all tend to show that the Golf | 
Stream and equatorial currents exert a decided influence. much 
farther to the ¢ast than was hitherto supposed, ‘as they -pass 
through the straits of Jugor and Waigat into the Karian Sea, 


Tr adherence of air round a current of some Auld’ ot Hiquid 
when this is forced through the air, has been utilised in various 
olde as in water bellows, the blast pipe of locomotives, Sprengel’s- 

air-pamp, the Bunsen burner, &c. Prof. Teclu, of Vienna, has 


Teeently described, in Foggendorfi's Annaten, a simple arrange. 
ment, inwhich a jet-of steam is used to do’ the work of an air~ °.’ 
pomp. “A small steam ‘boiler ‘containing 1:5 litres of water, and, | 


tested te. aérmething over one aimosphere, is heated over & fae: 
.. serves for’ adiniinstion 


domes ing of twos aim ilar pants, tikes wt which fs: tubs nexrowing 
upwards; the terminal aperture, “af the lower ‘tube (a) is situated 


i 4 ‘yy { ‘ . 








jast where the contraction of theapper tube (4) terminates, leaving , 


a. small annular aperture, \'Two lateral tubes proceed from the 
wide-portion of ‘the Upper tube, one to the vesselto be exhausted, 
the other to a wianommeter, | 
joe Sec the bole oes suction on the air in the connected 
CaP * meeting of the ‘Béinburgh Rotanical Society, held on 


today 41, Mr. M‘Nab made a second communication on 


‘the scarcity of holly berries at Christmas, We has learned 
from. correspondents in various parts of the kingdom that the 
scarcity of holly berries has been very general. The only places 
where the supply of berries bas been abundant are in the High- 
lands, in such districts as the Trossachs, and in the vicinity of 
‘Loch Katrine and Loch Ard, At Ranelagh, near Dublin, few 
berries were to be obtained, but. several of the trees were covered 
with clusters of white and crasen-colonied flawers, and it is of 
interest to note that all the flowers, both open and past, of the 
specimens received by Mr, M‘Nab from Ranelagh, were herma- 
phrodite, 

At a weeting of, thie Cimaoe Philosophical Society, held on 
Wednesday, January 10, it, was agreed, on the motion of Sir 
Wilijatt Thomson, to petition both houses of Parliament for the 
‘amendment of 'the Patent Laws, the objects aimed at being the 
reduction of the stamp duty on patents, an extension of the time 
for which patents were granted, and the abolition in connection 
‘with the notice to proceed. 

det the second meeting of the Edinburgh Naturalists’ Field 
Cheb, which was held on Friday last, a lecture on ‘ Foramini- 
tera, ‘ copiously illustrated by diagrams and microscopical pre- 
parations, was delivered by Mr. D’Arcy W, Thompson, a pupil 
of the present seventh class of the Edinburgh Academy, Science 
Jectures dy schoolbyys are a muuch rarer occurrence than science 
lectures’ fo them. 


In a note to the Roman Academy on the rate of oratorial 
utterance, M. Mariotti recalls an ebservation made by Gibbon 
‘that a facile English orator pronounced 7,200 words in an 
hour, 2.¢, 120in a minute, and two in a second. Though it 
might seem possible to investigate the velocity of the Greek and 
Roman orators, knowing that the judicial orations in Athens were 
recited in a space of time determined by the clepsydra, yet their 
methods render conjecture somewhat vague. Thus, ag., it is 
sid that Caius Gracchus, when speaking in the forum, had a 
servant concealed bebind him, who, with an ivory instrument, 
‘signalled to him at the proper moments to raise or to lower his 
wolee. N owadays, when parliamentary discussions, as has. been 
paid, are little more than animated conversations, accurate ob- 
servations may be inade by means of stenography on the rate 
of speaking of various orators, M.. Mariotti gives. some such 
‘Gato, from the: Sub-Alpine and Italian Parliaments. De Foresta 
pronounced vixtyewords: in a minute ; Massimo a’ Azagiio, 90; 
Gioberti, 100; Ratazzi, 190; Mumeli, 180; Cordova, the 


quickest, was able to, pronounce as many ag 210. The very. rapid, 
aarators, M, Mariott! says, are rather admired than’ effective, | 
such as Macaulay i in England, and Cordova in Italy, The mind : 


of the hearer is not. allowed sufficient time to take in:the mean- 


ing. 
te ‘spromourice goo words in a minute. 


saggent. interestiog psychological considexitions. From observa. 
tong bat the ‘Partiament of Athena, it might be possible to con- 
‘s rpelosity of the ancient Greek orators. In this way 

phi render valuable, ‘services to philology ~ 


philosophy, 5° 6, 
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‘Yt will be seen that the steam 


It is- possible, speaking rapidly in the. Italian téngite, ; 
Comparative obset 1. 
vations on the subject in parliaments of different, cousttics, . 
‘would. aiford important data regarding various ‘tongues, and. 
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a pager by Me. Jamos Darhihin on’ The Kanes “to the Nadgh 
bourh 


aod of Newport, Fife, N.B.," ‘accompanied ‘by a sketch 
map: of the tocality. Unhappily, the’ paper. is written ‘sti e hh 


the same dtyle as too many papers on kames hive already ‘been 


written, ami we find in it, as is too often the chats, more general. 
isations than thorough descriptions of the interiot -stractnee: it 
these interesting formations, and not even’ @ ‘slogle detailed” eK 
tion. It gives us an opportunity, however, of observing ‘that 
only thorough, explorations of the stmetire of those kame. the 
interior of which is rendered accessible by adequate cuttings, 
together. with detailed studies of the directions, positions, and 
forms of the kames, discuased in connection with, the topogtaphiy 
of the locality and its neighbourhood, can help us to settle the 
question as to the origin of kames, so much debated hitherta 
without arriving at any definitive result. As to the conclusions of 
the author, viz., that ‘the kames” owe their present forms to 
the same denuding agencies as are at present in’ operation, we 
must object that, even if the author had proved his statement 
with reference to the Newport kames, he was by no sheans 
entitled to generalise from it; there are hundreds of kames and 
thousands of totally identical gravelly mounds and ridges the 
shapes of which have nothing to do with denuding agencies, © 


THE first number of the Verdffintlichungen des haiserlichen 
deutschen Gesundheitsamtes, appeared last week. It-gives the 
mortality statistics of about 150 German cities and a large num- 
ber of foreign cities, and supplies a most valuable picture of the 
progress of epidemics as well as the general statistics of disease, 
and the working of all sanitary regulations at home and abroad, 
A graphic representation of the meteorology of the past week is 
also added, 


Very high floods, second only. to those of 1872, are 
reported, by Russian newspapers, from the shores of the 
Amoor. After unusaally heavy rains, which fell almost without 
interruption from the middle of July until the end, of August, 
the waters of the great river rose so as to menace even Blagas 
vieshensk, built on a comparatively high bank, and overflowed the 
villages and fields of the Upper and Middle Amoor. A = 
heavy gale visited aleo the Lower Amoor on the night of 
September 15 and 319, Some barges were destroyed, a steamey 
was much damaged, and some houses on the shore at Kha: 
barofka were washed away. 


THE rain which fell at St. Jaen, in the Cotes.du-Nord, on the 

night of December 29-30, 1876, was observed to be. tinged 

red. A bottle filled with the water has been sent to a & 
be analysed microscopically and chemically. | 


Tux French Government is selling by auction the last ‘fot 
balloons which were constracted during the siege for eétaping 
from Paris, These balloons are considered unfit for service, 
and others will be constructed by the balloan commntittes, a credit 
of 200,000 francs having been placed in the budget of 7 for 
matte ballooning. 4 


| News has been received from the paaern which has sevined 
with its cargo of meat at La Plata, where experiments ee 
continued, on the largest scale. The success iy complete, * 


Tae Paris-Lyons-Mediterranean Railway ‘Company ‘have 


ordered sixty locomotives to be constricted, which ave intended 


to- ‘travel from Paris to Marseilles (1,820 kilometres) in twelve 
‘hours, The N orthern Railway has. established compatativg 
‘experiments on the Westinghouse continuous braken atid ‘iebmtitia 
‘brakes, ‘The oft hand-brakes are to bi su pencil at Say ¢ 
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lovhle hammers, two percussion caps were exploded (at a de. 
ertningte interval) at the two ends of a tube, From the dis- 
lacenent of the intérference-band:on the iriner smoked surface | 


£ the ‘tube, the velocities were found tobe more than 700 


hetres over a stretch of go. centimetres... With weaker explo- 
jong: or Jonger stretches, the velocities were Jess. Again, a 
iistel-ball, whose velocity was determined, berated at two 
tations; at a tneasirable interval of time, two electric discharges. | 
trom the displacement of the interference-band, the velocity 
preared to.be about 4oo metres.. Several other experiments 
te described in Prof, Mach’s paper. 

Mz. Frrpextck A, OBER has recently sailed from America 
or Martinique to commence an expleration of the West India 
glands, under the patronage of the Smithsonian Institution. Mr. 
Dber proposes to begin at Martinique, and to collect the verte- 
avates on all the Leeward Islands, visiting each one in succes- 
don, and proceeding east and south by the Windward Islands 
‘othe Spanish Main. The work will probably occupy several 
years, and with it will be combined the taking of photographic 
views of the scenery and inhabitants. It is believed that, should 
Mr. Ober be as successful as he anticipates, a critical investiga- 
don of his collections by specialists will not only bring to light 
ipecies long ago described and not met with for many years, but 
will include some new to science, and at the same time elucidate 
nany interesting problems in physical and zoological geography. 

Mr. Joun Muxray has the following new works in the 
ress :-~—*'Scepticigm in Geology, and the Reasons for it,” by 
Verifier ; “The Cradle of the Blue Nile,” an account of a 
ourney through the mountains of Abyssinia ond the plains of 
Soudan, and a residence at the court of King John of Ethiopia, 
»y E. A. De Cosson, F.R.G.S. ; ‘ Pioneering in South Brazil,” 
t narrative of three years of forest and prairie life in Parana, by 
Th. P. Bigg Wither. These two last books will both be accom- 
vanied by maps and illustrations, 


We have the following books on'our table :—‘‘ Winds of 
Doctrine,” by Ch. Elam (Smith, Elder, and Co.) ; ‘‘ Thebes 
ind its Five Greater Temples,” by Capt. Abney, F.R.S, (Samp- 
om Low and Co.); ‘‘ Animal Physiology,” by Prof. McKendrick 
Ghambers) ; The Two Americas,” by Sir R. Lambart Price 
Sampson Low and Co.) ; ‘The Discoveries of Prince Henry 
he Navigator,” by K. H. Major (Sampson Low and Co.) ; 
*Darwiniana,” by Prof. Asa Gray (Triibner); ‘Across the 
Vatna Jokull,”. by W. L. Watts (Longmans); Dr. Dobell’s 
‘Reports on Diseases of the Chest,” vol, ii, 1876 (Smith, 
lder, and Co.). | ' 
Taam additions to the Zoological Society’s Gardens during the 
past week include two Secretary Vultures (Serpentarius reptilivorus) 
rom South Africa, presented by Capt. Larmer, of s.s. 4/rican ; two 
crowned Partridges (Rollulus cristatus) from: Malacca, presented 
ry Mr, Barclay Field ; three Chukar Partridges (Careabis chudur) 
reat North-West India, presented by Capt. Newton Pauli ; two 
paraline Conures (Conurns carolinensis) from North America, 
wesented by Mr, L. ‘Delves Broughton ; a Wood Owl (Sye-nisens 
ero), European, presented by Mrs, AO. Faulkner, 


J.  SCTENTIFIC SERIALS 
| THE Atherican Journal of Science and Arts, December, 1876. 
Experiments on the nature'of the “force involved In Crookes’s 
monaace ot fontig irl ay ee cane 
CeVRRIOS. OF Tindp-forks, - oO ice." or ” 
phic structure, by J. W. P EO tie Gee uf uae aed 

i Hi. B.. Hill.—Notice of ‘x meteorite from Madison Co., 
N sheng Bi has 8, Burtan.On 2 tecent discovery’ of carboniferous 
Batrachians in» Nova Scotia, by.J, W. Dawson.——On the asso- 
nasion at cyvatdls of quartz and calpite in parallel Ros ‘ion 
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1. SOCIETIES AND ACADEMIES. 
a ae Loxpow a a 
Mathematical Society, January 11.—Mr, 5. Roberts, | 


treasurer, in the chair.—Mr. G. W. von Tunzelmann: was 
elected:a member.—The following communications were imade 
to the Society ;—Determinant conditions for curves, or surfaces, . 
of the same order, having all their intersections common, by . 


Mr. J. Hammond.—-Numerical values of the first twelve powers 


of w, of their reciprocals, and of certain other related quanti- © 
ties, by Mr. J. W. L. Glaisher, F.R.S.--On some general 


classes of multiple definite integrals, by Mr. E. B. Elliott.—On 
the partial differential s+ PA + Qg¢ + Z = 0, by Prof, H. W. 
Lloyd Tanner,-——Determination of the axes of a conic in tri-linear 
co-ordinates, by Mr. J. J. Walker.—On ‘some elliptic-function 
properties, by Prof. H, J. S. Smith, F.R.S. | 

Linnean Seaciety, December 21, 1876.—Prof. Allman, 
president, in the chair.—-Mr. Thomas Christy and Mr. Robert 
Drane were balloted for and duly elected Fellows of the Society. 
—The butterflies of Malacca, formed the subject of a paper by 
Mr, A, (x. Butler. Of 258. species now registered from Malacca 
thirty-six are endemic ; of the remainder sixty-five also belong 
to Assam or Nepal, thirty-eight to Moulmein, thirty-three to 
Ceylon, ninety-four to Penang, forty-six to Singapore, 112 to’ 
Borneo, forty-one to Sumatra, eighty-seven to Java, thirty-nine 
to Siam, twenty-six to China, two to New Hebrides, and six to 
Australia. Thus the Malaccan butterflies preponderate towards 
those of the Indian region. For several reasons, however, the 
so-called Penang fauna must be accepted with considerable 
qualifications..-A communication was read from Mr. J. K. 
Jackson on the commercial uses of a species of cane termed 
*(Whangee.” This was shown to be a species of /’Ayllustachys, 
possibly 2. sigra, and supposed to be from China. That com- 
mon in the trade he considers not to be the stem proper but the 
rhizome ; pale-coloured, as intreduced, plants oF the kind in 
question grownin England produce a black cane, hence bléeach- 
ing must be resorted to with the commercial sort. —Craszivr- 
vAinus waldent is the name of a new Hornbill from the Island 
of Panay (Philippines), described by Mr. R. B, Sharpe. It is 
allied to C. cassidix. The new species was found by Prof. 
Steere in a virgin forest in the mountainous range of the island. 
—An extract of a letter from Dr. J. Anderson, of Calcutta, was 
read, It mentioned some curious facts in connection with the 
Hombills Aydroctssa alhtrostris and Aceros subruficollis. These 
birds yreedily devour, head foremost, the smaller kinds of the 
feathered tribe, and before doing so break all the bones of the 
bodies and toss the bird about,—-The Secretary read some mor- 
phological notes on certain species of Zhusbergia, by Mr. . 
Marcus Hariog. He states that microscopical sections of 7. 
faurifolta reveal axillary buds inside the sixth and eighth pair of. 
bracts, the basal elevations becoming pedicel and bractlets, and 
inside these, by repetition, sister buds arise. The flowers are 
thus axillary buds formed in succession from the axis outwards 
and are as independent as if they had arisen side by side.— 
De, Buchanan White brought forward o paper on the male 
genital armature in the European Rhopalocera, His researches 
yield evidence that as in some other orders of the Insecta the 
appreciable structural variations of the orgaus in question afford 
good characters whereby to distinguish not only genera, but 
species, of the above limited group of Lepidoptera.—Prof. 
Flower communicated. a memoir on the morphology of mam* 
malian Qssicuda audiins, by Mr. A. G. H. Doran. While 
dealing with these diminutive bones in extfewo, the author more 
particularly confined his summary to those of the Insectivora, 
Cheiroptera, Cetacea, Sirenia, Kdentata, Marsupialia, and Mo- 
notremata, In the first of these groups the ossicula present no 
positive or marked characteristic. Among the bats ‘there isa 
resemblance to what obtains in the shrews, except in the genus 
Preropus, where the malleus is of a lower type.’ Of whales, 
Salena has the most generalised type; the dolphins have rela- 
tively stout stapedial crore and other marked features ; Platanista 


has slightly modified ossionla. Those of Sirenia are distin« 
guished by. weight and oufline. Certain of the Edentata (arma- | 

illos). differ ‘among themselves, and so do ‘the sloths and 
 ant-eaters, as far as concerns their internal ear-bones, Marsu- 

jals possess ossicula, of a low ‘grade still descending inthe . 
‘Monotremata. ' The general. conclusion arrived at is that even, 


by the so-to-say subsidiary differentiation. of the auditory ossicles” 
doubtful affinities in ‘some cases receive a certain interpretation. 
~Actemorgha crvsa isthe tame given to a new genus and spe 
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flows in a, second is proportional to the ‘presmice tinder 





tnt ~<getsPoalae, Semer shape, is probably allied to Bollea, | which the flow, occurs, and to .the fourth power of | the 
bat differs, among other things, in possessing.a series of cartila~ | rading of the. tubes, and inversely proportional. to the length. of 
airlons plates developed with symmetrical arrangement on its | the tubes, if a certain minimum length have, been passed whith is 
ae oft test. “The second Accidian, named by the author, | smaller the narrower the tubes, and the. léss the pressyre, . “Por 
| Gelagavtres bythins, wes got from 1,070 fathoms. Star-shaped tubes ‘with elliptic section, the minimum length under which 
(or-of eight-rayed form, ith gill-sac is nearly horizontal, and gill- | these laws ‘are no. longer verified is smaller than for cligular 


“Ketwork absent ; muscular prolongations of the tuaic ran into 
, the curious conical protuberances of the test ; nucleus contracted 
and small like that of Sa/fa. This unique. specimen, so far as 
ee knowledge goes, is presumed to be without living | 


tubes whose radius is equal to the mean radius of the elliptieal 
section, The quantity of flowing mercury, lastly, depends. on. 
certain constant, which depends on the form of apertute.of the 
‘tube and the satare of the sides. —On an experiment similar to 
that of singing flames, by M. Montenat. Into a long vertical 
metallic tube is lowered a metallic basket with glowing charcoal. 
When this has reached the lower part, the. air-current produces 
a sound. On raising the charcoal towards the middid¢, the 
sounds increase, diminish, and cease; on continuing the move- 
ment they recur, but at the double octave of the first, 
and they cease as the charegal nears the orifice, M. Jamin 
recalled M. Kastner’s pyrophone.—On ‘the rotatory. power of 
‘mannite and its derivatives, by M. Bouchardat. Contrary to 
MM. Miintz and Aubin, who suppased mannite to he a substance 
with indifferent rotatory power, it is shown to possess a real 
levorotatory power neat — 0° 15'.-—Researches on Melezitose, by 
M. Villiers.—-Remarks on this communication and on the con- 
stitution of the isomerous sugars of cane sugar, by M. Berthelot. 
The unison of two molecules of rhe same glucose, regarded in turn 
as aldchyde and as alcohol, produces three distinct types of isome- 
roussaccharoses, Of these three types, mixed ether, mixed re dk 
and ether aldehyde, the first and third alone sre capable of re 
producing their generators by simple hydration, under ‘the 
influence of acids or ferments.-—-Graphic study of the move- 
ments of the brain in man, by MM, Giacumini and Masso. 
—-On the alterations of quaternary deposits by atmospheric 
agents, by M. Vanden Broeck. Such alterations in the Paris 
valley permit of assimilating the red diluvium to the grey, a 
simple jaecres of modification of the same layer.--M. Virlet 
saan described a lunar halo observed by him at Paris on the 
goth ult. oo 


Anthropological Institute, January 9.—Col. A. Lane Fox, 
president, in the chair.---Mr. Henry Hyde Clarke exhibited a 
handsome feather dress from the Amazon,——Mr. Moseley, ‘: 
naturalist to the Challenger expedition, then read'a long and 
most interesting account of the inhabitants of the Admiralty 
Islands. . He considered that in their arts, as shown in the 
ornasnentation of their weapons, &c., they resembled the natives 
of New Guindy. while in a peculiar note in their chants or sing- 
be he noticed a strong Fijian resembfance ; their manner of 
haiting the stone feplemests differed from that in other groups, 
the atone heiig fixed in a slot in the wood. Obsidian spear and 
(knife heads: were shown, the mounting of the obsidian flakes in 
‘the apeac heads being effected with a strong gum and twine. 
‘The lecturer described most fully the customs, dress, and manners 
of the natives, and ‘gave some thirty-five words of the language. 
“The-whole was illustrated with maps, sketches, and numerous 
objects, The president and Prof. Rolleston took part in the 
discussion.-Mr. J.P... .@trison then read the report on recent 
‘exvavations at Cisshiry Camp. The pit that has been excavated 
imutediately adjuins the one cleared out by Mr. E. Willett in 
#874, and is of nearly the same size. There are two platforms, | 
one above the other, in a kind of apse on the highest, or eastern 
side of the pit, Galleries radiate in all directions, excepting 
towards the west, where, under a mass of chalk rock whi 
projects into the pit some six feet, there is asmall chamber. Out: | 
side of it a quantity of charcoal and smoked chalk indicated 
that a fire had been made on the fladr of the pit. Lines in 
different combinations were found at the entrances of two of the 
‘galleries and also on loose blocks of chalk ; some of them may, 
Peden i possess a definite meaning, but the majority were most 
probably idle marks. . : | 
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THE ENCYCLOP4:DIA BRITANNICA | 
taevclopedia -Britennica. Ninth Edition. Vol. V. 

: "edinburgh : A, and C. Black, 1876.) 

‘TYHE ‘article of greatest scientific interest in this 
T volume is, of cours¢, that on Chemistry. We can 
tonceive of few literary tasks more trying to a duly 
yualified and conscientious writer than to attempt to give 
1 comprehensive and well-balanced account of the rise, 
wogress, and present position of a‘science like chemistry 
within. an encyclopacdia article of such compass as even 
he most compliant of editors would tolerate. And we 
nust confess at the outset that it was with some feeling 
xf sympathy for its authors, engendered by this reflection, 
‘hat we commenced the examination of their essay—a feel- 
ng, however, which quickly altered its complexion as the 
consciousness grew upon us that in everything which is 
2ssential it may fairly compare with any one of its 
yredecessors, And than this, no higher praise, we think, 
S possible. 

The article divides itself, naturally, into three parts. In 
the first part, which we owe to Mr, F. H. Butler, ts 
traced the origiri and growth of chemistry. Its only fault 
is its exceeding brevity ; it is hardly to be expected that 
within the space of some six or seven pages we can have 
a picture as lively or as complete as we find in the works 
o Hoefer or of Hermann Kopp. Of the birth of 
shemistry very little is said, and only the slightest 
reference is made to its association with the Greeks, 
Arabians, and Egyptians. With the rise of the Spagy- 
dsts with Paracelsus, who taught that the true use of 
chemistry is not to make gold but medicines, we seem to 
perceive the first attempts at a rational pursuit of the 
study, but the crooked manner in which the sect sought 
to advance its doctrine of the threefold constitution of 
tiatter was too much for the patience even of the gentle 
Robert Boyle, who had scant mercy for “the sooty em- 
piricks, having their eyes darkened and their brains 
troubled with the smoke of their furnaces,” who were 
“wont to endeavour to evince their ‘salt, sulphur, and mer- 
tury {to which they gave the canting title of hypostatical 
principles) to. be the true principles of things.” The 
growth of ‘latro-Chemistry until its final overthrow by 
Hoiimann go late as the beginning of the eighteenth cen- 
tury is concisely and carefully worked out, and the rela- 
tions” of its. doctrines to those of Becher and Stahl! 
are made. apparent. . Indeed the largest portion of 
this section of the article is devoted to the Phlogistic 
period, and the theory itself is set in a proper light. It 
has been too much the fashion to decry the services of 
Stahl’s great conception, and people have marvelled that 
men of insight and logical minds—such men as Berg- 
mann, Macquer, Scheele, or Cavendish—could have been 
hoodwinked’ by such a doctrine, But the theory was 
perfectly consistent.in the outset, and it was only by the 
Very excellence with which it served the purpose of a 
great theory that it fell. We are glad to find, too, that the | 
services‘at’Black and Cavendigh as the real founders of 
juantitative chemistry meet with a just appreciation. ‘The | 
oats ‘of Lavoisier are estimated with equal impartiality. | 
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For, as Liebig declares, although “ Lavoisier discovered 


‘ 
} 


| no new body, no new property, no natural phenomenon | 


previously unknown .. . his immortal glory consisted'in 
this— that he’ infused into the body of the science a new 
spirit ; but ”—~he is careful to add—* the members of that. ‘ 
body were. already. in existence and rightly joined to-'. 
gether.” It may be worth while noting that the date of . 
Lavoisier’s famous memoir “On the Nature of the Prin- 
ciple which Combines with the Metals during their Calci- 
nation and which Augments their Weight,” is given as 
1755, at which time if, as some authorities declare, he was 
born in 1745 (our author says 1743), the great chemist | 
would be of the tender age of ten years; the careful | 
reader would doubtless marvel at so remarkable an in- 
stance of precocity did he not discover from the context 
that the memoir must be antedated by at least twenty: 
years. That c/arté which was the distinguishing feature 
of Lavoisier’s mind is reflected in his “Traité de’ Chimie,” 
with an outline of which Mr. Butler fitly closes his 
account of this stirring epoch. It is instructive to trace 
the progress of our knowledge of the elementary bodies 
from the date of the publication of that work, Excluding | 
light and caloric, Lavoisier recognised some thirty simple 
substances ; since his time the number of the clements 
has doubled itself, but it is remarkable ta observe how 
slow, with all our appliances, is the rate of discovery in 
these degenerate days. (ralliam, the latest on the list, 
was brought to light in 1875. If we divide the lapsed 
portion of the present century into periods of twerfty-five 
years, we find that the times of discovery disuetBute them- 
selves as follows : — a 
‘New elements. 


1800~1825 23 sts ne 
1825~1850 © ane Og, ” 
1850-1875 Heres. “as ss 


And yet, if we may credit M, Men elejeff and his Laws o1 
Periodicity, we have nothing like oe proper complement 
of elements. Obviously, therefore, if the present rate of 
increase isto be maintained, the occupation of the chemist 
will not be gone for some time to come ; ages must elapse 
before even the alphabet of his science is constructed ; and 
-by the time that Macaulay’s Richard Quongti goes to com- 
plete his studies at the University of Tombuctoo, attracted 
by the high scientific character of Prof. Quashaboo, the 
learned professor will doubtless be engaged on the article 
“ Chemistry,” to occupy an entire volume of the rorst 
edition of the “ Britannica,” which will still be published 
by the eminent firm of Black. 7 

Mr. Butler repeats the common statement, that the 
atomic theory first suggested itself to Dalton during his 
investigations on light carburetted hydrogen, and olefiant 
gas ; the matter is probably of little moment, but as an 
historical fact it may be noted that the germ of his great 
work is to be found in his “Experimental Inquiry ‘into 
the Proportion of the Several Gases Contained in the 

Atmosphere,” read before the Literary and Philosophical | 
Society of Manchester in November, 1802, ‘In this. 
paper Dalton states that one of the component. gases— 
the oxygen—has the power of combining chemically, in 
two different proportions, with nitric oxide, to form two — 
digtinct compounds ; and that the quantities by weight or.” 
oxygen which thus, combine. are in the ratio of one to. ° 

two,’ It was this circumstance which first ‘aroused - 

Dalton's attention to the fact that one chemical slement. 
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éan ‘combine with another’ mk $wo different but definite. 
proportions by weight... ‘The: stiidy of the hydrocarbons 

and of carbon monoxide. and dioxide was not taken up 
until two years later, (See Roscoe’s “John Dalton and 
his Atomic Theory,” Science Lectures, 1874.) 

It has probably | heen from considerations of space that 
Mr. Butler has’ Seen unable to do more than glance, in 
the briefest: ‘possible: manner, at the progress of modern 
theary, ‘and. we fear that in one or two instances, his 
readet may complain that in the effort to be concise he 
ha? become obscure. The idea of the polyatomicity of 
the elements is dismissed in a single line. 
Of materia prima has played such an important part. in 
the past, and if we may judge from the signs of the times, 
is destined to play a still more important part in the future, 
that it is surely an omission of some moment to neglect 
all mention of Prout’s hypothesis, of Dumas’s extension of 
t, of its unquestionable influence upon the French school, 
ind of the labours of Stas in connection with it. It is to 
be regretted too that so little is said of the rise of what 
may be termed’ the physical side of chemistry ; of, for 
*xample, the influence of Dulong and .Petit’s law, of the 
‘aw of Avogadro, of Mitscherlich’s law of isomorphism, 
andi that no direct reference is made to modern notions 
of the constitution of matter. It is true that certain of 
these matters are mentioned in subsequent sections of the 
yeneral article, but they have their proper place in a 
nistorical account of the growth of the science, Lastly, 
he value of this portion of the article would, have been 
steatly. ‘aligmented by some reference to the bibliography 
of. chemical history ; Mr. Butler will excite the interest 
and curiosity of Many students by his well-written and 
‘thoroughly . Yeadablé sketch ; ‘he would have increased 


their gratitude by informing them how they might satisfy 


heir craving for further knowledge. 

“The second, and by far the largest, portion of the 
urticle (it occupies nearly two-thirds of the whole) treats 
9f Inorganic Chemistry, and is the work of Prof. Arm- 
‘trong. In its main features it differs considerably from 
the ordinary run of descriptive treatises, although we 
question whether an 
plete conp dal of she present position of this branch of 


the science. No space is wasted on mere technics (if we | 


may employ a word which is sanctioned by Worcester), 
ard it would beralmost impossible for one ignorant of the 
Ndience to employ it as a wade mecum. It is characterised 
by the maziner in which broad and’ comprehensive prin- 
ciples are grasped and iHustrated ; entire groups are con- 
rasted.or compared, marched up and down as’ it were, 
like the skilful handling of battalions, 
whilst we cannot but admire the fearless manner of his 
evolutions, we are afraid that Dr. Armstrong’s live and 


real for system and generalisation odcasionally allure him 
tpen: ‘tender ground. The article is, presumably, not 
specially written for chemists, ahhough we have no hesi- : 
tation. in ‘affirming that every chemist who reads it will do. 


ee with, pleasure, and. therefore hypotheses such ‘as that 


Epsom. 
gait of dihydrated sulphuric acid, H.SO,, crystallised with 


five moter 
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nitrogen dioxide and monoxide. 
one of them, exhibits a more com-_ 


Nevertheless, : 
| from the circumistarice that in the case of ‘the deoxidation 
| of solutions of vanadium pentoxide by the. action of these 


salts soay be regarded as the normal magnesium | 


of water ; or that the true formula of potas- . 
pitm: perchlorate te K4Cl0,; 708: - the molecule of 
‘diode is pi rf ented doy the: for. : 

a aidtisuiphide has | 





pte. the composition’ ries ona are ‘not the 
cominon pregerty: of the science, however - figenions and 
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suggestive they may be, a8 these undoubtedly aye; do not, : 
we submit, come. within the stopé’ of ‘a treatise which. 
should primarily be a register of facts: for” the ‘use’ of ' 


general readers, We allow that Dr. Armstrong iy 


generally very cautious in his mode .of stating these ard | 


similar conjectures, and possibly a very careful. reader, 
whilst admitting their relevancy, would regard them in 
their proper light of tentative hypotheses ; but all readers 
are not careful; the beaten path, we are. told, is the safe 
path; and although scientific preachers, unlike other 
preachers, may with impunity be as heterodox as they, 


please among themselves, it may be doubted how far it ts | 


expedient to preach any other than perfectly safe doctrine 
to the Jaity. This is really the only piece of adverse 
Criticism we have to offer. When facts are known they 


{ are stated, and with remarkable perspicacity, As ia- 


stances of careful and judicious compilation we may refer 
to the sections on ‘ozone, hydrogen dioxide, and: the 
organo-silicon compounds. A commendable feature ‘is 
the recognition of the great importance of what we 
have before termed the physical side of chemistry ; and 
in this respect Dr. Armstrong’s treatise is unique: we 
have no hesitation in asserting that everything of value 
which recent investigation in the domain of chemicat 
physics has brought to light is carefully interwoven in the 
proper place. The results of the thermo-chemical work 
of Thomsen and others; of the work of Troost and 
Hautefeuille and Brodie on dissociation phenomena; of 
the researches of Berthelot and others on the state of 
salts in solution ; and of numerous other works scarcely 
tess important, are duly set forth, and in such relation as 
to enforce their value and applicability, Indeed, in ene or 
two cases we have the results of work which has not yet 
been fully published, asin the account of the action: of 
nitric acid upon the various metals. It appears that with 
the exception of silver ail the metals give with ‘this acid a 
mixture, in varying proportions, of free nitrogen and 
If, however, we com: 
pare the ‘behaviour of the acid in the case of the'three: 
closely-related metals, magnesium, zinc, and cadmium, the 
reducing action’ of the evolved hydrogen is found to. be 
greatest with the magnesium, and least with the cadmium, 


which result Dr. Armstrong connects with the fact that-in 


the solution of these metals, the greatest amount of heat is 
evolved by magnesium and the least by cadmium, But that 
the comparative reducing power of the hydrogen evolved by 
the action'of the three metals stands in no direct relation 
tothe heat developed on solution, appears to be evidert 


metals, the very reverse obtains : magnesiurh | added to the 
solution of the pentoxide forms the trioxide, and the liquid 
becomes green ; under no conditions, apparently, -is this 
metal able to Bring about a lower degree of oxidation. ; 
on. the other. ‘hand, zinc and cadmigm carry the dedxida-. 
tion a stage: further, and a lavender-celewred solutiow. ‘gt 
the dicgide: is obtained, And. it: would farther ‘appeet 
fromiexperiments which,are inv progress ‘by. the ign of 
this siotiog, that the amount of hyraggn ‘which 1 
tive: in the won = epee pean 
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ae ‘sbout twenty-two per cent, of that which is evolved ; 


_ whereas in the case of magnesium, under: circumstances | 


as similar ‘as possible, it is enly about eight per cent. 
This, indeed, is but a,portion of the broad problem of the 
connection between the conditions of a chemical change 
and its amount, one: side of which, as Dr. Armstrong 
shows us, has already been attacked by Messrs. H arcourt 
and: Esson, We may add, in, this connection, that it 
would have conduced to clearness if, in the concise 
account. of the work of these chemists, the term 
a thidsulphate * "had been substituted for that of “ hypo- 
sulphite,” since we have the existence of Schiitzenberger’s 
atid duly stated a few pages further on, and it, in accord- 
ance with Henry Watts’s suggestion, is called hyposul- 
phurous acid. 

_ Of the remaining portion of the article, namely, that 
on organic chemistry, we have bat little space to speak. 
In.one respect Mr. Meldola has had the most difficult 
share.of the work, for it is no light task to be obliged to 
concentrate the essence of modern organic chemistry 
within less than forty pages. The general arrangement 
of this section bears considerable resemblance to that of 
Prof. Schorlemmer’s excellent Manual of the Carbon Com- 
pounds, and although it, of necessity, cannot be attrac- 
tive to the general reader, we can congratulate Mr. 
Meldola on having produced a compilation which will be 
highly serviceable to chemists. ce One 
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PACKARD'S LIFE-HISTORIES OF ANIMALS 


Life-Histories of Animals, including Man ; 
of Comparative Embryology. 
(New York : Holt and Co.) 
[* the rapidly-shifting condition of our knowledge of 
the development of all kinds of animals, it is a most 
difficult thing to produce a satisfactory treatise on Com- 
parative Embryology. None the less such a work is 
much needed by our university students, and the little 
book which Dr, Packard has put together may be recom- 
mended to them as containing a great deal of the latest 
information on the subject, well illustrated by diagrams 
derived from a number of widely-scattered German, 
French, English, and American periodicals, 
At. first sight Dr. Packard’s book appears considerably 
better than jt really is. The student needs to be cau- 
tioned in using it, since it combines with much that is 
excellent 4 surprising amount of inaccuracy, and is sadly 
deficient:in critical power. Dr, Packard is'a student of 
German zoological journals, and is too ready to attach a 
harge' tneasure of. importance to German work because it 
‘is: German: Moreover, though he has himself engaged 
in researches on the embryology of the King Crab and of 
: Insects, he has clearly not worked over a wide field in the 


or, Outlines 
By A. S. Packard, jun. 


subject, and: consequently i is not able to bring a trained 


“experience \to bear on, the. discrimination ‘of the sound 
anid ithe. ‘wsqund Gbrervations and speculations of recent 
. writers, . 3 

nt “Antongat the. good polite. of the book (to. take some of 
4 shese $0: begin with). we have a figure supplied by Dr. 
Bagels sats of. his P hotobathybites Rebesonté ; the account and 
whe ieedl Monads from James Clark, Dallinger, 
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Dentalium ; ; figures relating to the development, ‘of! 


‘Arthropods from the works of Bobretzky, Kowalewsky, 


and Ganin; Morse’s figures of developing Terebratulina. ; 


| Agassiz’s Tornaria and Balanoglossus ; Wyman’s embry- ; 


onic skates ; whilst good figures of larval Ascidians are. 
also given, : 

Whilst insisting on the service which the book will | 
render to the young student, we shall now point to some | 
of its shortcomings. In the first place it is somewhat, | 
misleading to call attention in the title of the book to the 
two pages which are devoted to man. The Vertebrata 
altogether, are not treated with the same proportion of 
attention, relatively to our knowledge of them, as are the 
lower groups of animals. 

It may be pointed out that whilst giving a large 
number of very useful citations of recent embryological 
works, Dr. Packard is not uniformly careful te ascribe 
the use of the terms and genealogical hypotheses. which 
he employs to their rightful authors. In his chap- 
ter on the life-history of the Mollusca, he makes use. 
of the terms Trochosphere and Veliger which I intro 
duced into embryological nomenclature in my paper 
on the Development of the Pond Snail (Quart. Fourn, 
Altcros. Sctence, 1874), which he cites at the end of the 
chapter; he does not, however, ascribe either the terms 
or the views connected. with them to their author. I 
am induced to mention this omission specially, since 
Prof, Semper of Wiirzburg, in his last publication—a 
heavy octavo discussing the relationship between Verte- 
brates and Annelids--has made a leading feature of the 
Trochosphere, appropriating the name as applied by me 
and the doctrine connected with it, withaut the slightest 
acknowledgment. The impropriety of Semper’s proceed- 
ing is the greater since he makes no mere passing allusion 
to the Trochosphere, but puts forward a “ Trochosphere- 
theory” which is intended to eclipse the “ Gastrula- 
theory ” of Haeckel. 

A few points amongst those which we have noted as 
blemishes may be conveniently cited in order of pages, | 

Page 3.—We read “ Bathybius was first, discovered by. 
Prof, Wyville Thomson in 1869, in dredging at a depth of 
2,435 fathoms at the mouth of the Bay of Biscay.” It 
was not, but was described and named by Huxley in 
1868, . Thomson appears to have seen it in 1869, in a 


diving state under the microscope, to judge from his 


description quoted by Packard. Presumably this was 


| not the sulphate of lime with which Bathybius has. since 


been identified by the same authority, 

Pages 24 and 2§.—Urella should be, Uvella. a8 

Page 54.—“ We have by tearing apart a species. of 
Sycandra (or Sycon) perhaps 5. cz/iata, which grows. ‘on 
a Ptilota, found the planula much as figured by Haeckel, 
‘Metschnikoff, and Carter, and anyone can with patience - 
and care observe the life-history of the marine sponges.” It 
would have been more gatisfactory if Dr, Packard had 
told.us whether the planulrc he saw were like the figures 
of Haeckel or these of Metschnikoff ; they certainly could — 
not have been like both. It is a mistake to dismiss one: 


of the most difficult: problems. which is now baffling . : 
_ emabryologists with the. apsurance that “anyone can with: : 


patience and care” solve it. ' 
Page 96,- wath Sprat. for young oysters should he apa” 


| Catucetate shawruotion on the veung oyster, and Bis erro. 
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_ meous interpretations, are quoted with simple faith by Dr. 
‘Packard ; so, too, are the same’author’s: observations on 
“Gasteropod development, be : 
«Page 105.—A serious error is here revived as to the 
identity of the velumof the Gasteropod larva, and the 
wings of such Pteropods as Styliola. The older observa- 
tions of Gegeitbaur, and the later ones of Fol, have shown 
that the velum, co-exists with, and is quite distinct from, 
“the expanded’ wing-like foot-lobes of thé Pteropods. 
Page 117.—The mode of development. of Grenacher’s 
| Cephalopod is not, as stated by Dr. Packard, “ totally 
‘different ” from that of the common cuttle-fishes, It 
differs only in the somewhat smaller size of the nutritive 
vyelk, The marginal cilia have no significance. 
' Page 120.—“ Peripatus has been proved by the re- 
‘Searches of Mr. Moseley to be a tracheate insect, for in 


the young genuine trachez exist, though they disappear | 


in the adult, or at least have not been discovered.” We 
should have expected to find Dr. Packard less inaccurate 
in what relates to the Arthropods. The above is altogether 
misleading ; what Mr. Moseley found was that the adult 
Peripatus is richly supplied with trachex, He did not find 
traches in the embryos, but he found still more import- 
ant evidence of Arthropod character, namely, the pre- 
sence of a pair of foot-jaws, the first post-oral pair of 
appendages becoming modified in the course of develop- 
ment, so as to function as mandibles. 

Page 207.—Amphioxus is said to possess “ primitive 
kidneys like the segmental organs of Worms.” , Of all the 
varied attempts to fix upon renal organs in Amphioxus 
there are none which quite warrant this statement. The 
fact is that nothing corresponding to the segmental 
organs of Worms has ever been described in Amphioxus, 
excepting the “pigmented canals.” Though sometimes 
one epithelial area and sometimes another is declared for 
the time to be “renal,” functionally if not morphiologi- 
cally, the truth is that no renal organs at all are known 
to exist in Amphioxus, 

Notes like the preceding might be multiplied were it 
worth while. Though such inaccuracy of statement does 
somewhat lessen the value of Dr. Packard’s book, it is 
nevertheless one which is really welcome, and serves very 
well the inain purpose for which it was designed, viz., 
that ‘of conducting the commencing student over the 
¥edent literature of that young giant, Comparative Em- 
— oF E, Ray LANKESTER 
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te OUR BOOK, SHELF 

Descriptive Catalogue of a Collection of the Economii 
Minerals of Canada, and Notes on a Stratigraphical 
‘Collection of Rocks. Exhibited at the Philadelphia 

International Exhibition. (Montreal, 1876.) 


| Selwyn, F.R:S., has placed in the Philadelphia 
Exhibition a collection of zinerals and rock specs 
of much -itterest, a8 they very fairly represent t 


tions. ‘of, thé. wurvey. have extended. The descriptive 
catalogue of these :! 
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Dr, Sterry | 

See | | | period, 

THe geological survey of Canada, under the direction of | 
x. § 

€ geolo-' 

gical productions of the Dominion, as far as the opera- | 


exhibits” (we regret the use of this 
‘new-fangied Pia sp in'a Canadian wotk) has been 


Materials used in the production of heat “and. light. 3. 
Minerals applicable to certain chemical manufactures 
and ‘their’ products. 4. Mineral manures, 5. Mineral 
pigments and detergents. 6,.Salt, brines, and thineral 


waters, 7. Materials applicable to common and decora- 


tive construction, 8. Refractory materials, pottery-clays, 
and pottery, 9. Materials for grinding and polishing. 
10. Minetals applicable to the fine arts and to jewellery. 
11. Miscellaneous minerals. This catalogue is sufficiently 
comprehensive, while the arrangement is well adapted for 
easy reference, ee 

Along with the descriptions of the specimens under 
each head we frequently find a condensed account of the: 
origin and progress of ‘various industrial pursuits. ‘Thus 
under the head of Class 2, “Materials used in the pro. 
duction of heat and light,” we have short notices of the 
more important collieries in the eastern provinces of 
Canada, together with observations on the origin of the 
petroleum springs of Ontario. The region in which the 
petroleum beds occur is situated in the western part of 
Ontario, around the town of Petrolia, occupying about 
eleven square miles of level ground, covered to a depth of 
about 100 fect with bluish clay. The oil is tapped by 
borings, which penetrate a series of bluish dolomites,. 
shales, and marls to a depth of 380 feet under the clay, 
when a productive stratum is struck, and the oil, accom- 
panied by sulphurous saline water, flows into the bore- 
hole, or well. The strata penetrated in boring the oil- 
wells, belong apparently to the “ Hamilton,” “ Chemung,” 
and “ Portace” groups, representing according to Sir W. 
Logan, the upper portion of our Devonian beds,! but the 
petroleum itself is believed to originate in the lime-stones 
of the “Cornifcrous” tormation which lie underneath ; 
the strata occur in the form of a flattened dome. An- 
other source of petroleum is the “Trenton” group, much 
lower duwn in the geological series, and referable to the 
Lower Silurian period. The geological position of the 
petroleum beds, as well as cases of actual observation, all 
go to show that the source of the mineral oil is animal, 
not vegetable. The limestones of the Corniferous, Gaspé, 
and Trenton groups are more or less coralline, and from 
the observations which Sir W. Logan records, it would 
appear that the oil is derived from the decomposition of 
the animal matter which originally filled the cells of the 
coral-rock. In such a position the oil has been observed, 
where these palzozoic limestones crop out at the surface, 
and where the limestone is overlaid by sandstone, as in 
the United States, or by shales or other materials, ag im 
Canada. The animal oil has saturated these latter to such 
a degtee that they have become underground reservairs 
which can be made available by artificial means. 

The notes by Mr, Selwyn on the collection of rack- 
specimens suggest several points on which we should like 
to. dwell, did space permit. We shall only, however, refer 
to the remarkable case of metamorphic action to which 
he calls attention ; namely, that to the south-east of the 


| Valley of the St. Lawrence the formations are highly 


metamorphosed, their representatives to the north of that 


| river being in their unaltered condition, This change. 


takes place along a great line of dislocation ranging from. 
Lake ese ner to Quebec and Gaspé, as described. by. 

unt. The change in the condition of these 
beds, none of which are probably older than the Devonian 
is so great, that the hand-specimens are ig 
tinguishable from others collected in. Eastern Canada or 
Ontario of undoubted Laurentian age. That metainor- 
phic rocks. may be of any geological period is a fact. of, 
which students of geology hou be reminded ; for we: 


‘have xecently.had evidence before. us, that some of the 


rising generation of geologists are still instructed dn the | 
aT yp | ‘oneous view that there is a ““metambrphic 
system” of rocks forining the base of the gentrl sere fies, 
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7 ¢ Editor does not hold himself responsible for opinions expressed 
ts als his correspondents. Neither cin he sien 


' peason, extremely scarce, it may be interesting to note that so far | tioned by Mrs. Somerville. 
‘gg. this district is concerned, the holly is, on the contrary, un- 

'wsually rich in fruit. For many years I have never seen ‘so 
. abandant-a crop, and I suspect this will be found to be the case 
| all over the West Highlands. 


a 
a 
at 
1 
. 
f 
1 
! 


to ie ts s 
‘ . 
4 We gion Sy ; ‘ ma - 
' alt yy ; : u . 
‘ ! ‘ ‘ 
be eM on oe, 1 ‘ ’ Le 7 
aI. 25, 2 a 
i 1 ’ 
a ‘ it 3 ; 
‘1 ‘ : eon ‘gol ‘ “ iJ 
‘ mate e 
1 


Pay wrin reference to the statement which bas been made Ny Mr, 
'. McNab of ‘the Botanic Gardens in Edinburgh, corroborated by 


_ ness, ski¢s almost continually densely overcast, and the persist- 
‘ ence of east wind. ‘The rainfall for 1876 was not much in 


" shrike, and the greater spotted woodpecker. 


. on & gigantic scale, all directed to the south ; the peninsula of 


_ the European peninsulas of Norway and Sweden, Spain and 
. Portugal, Italy and Greece, observe the same direction. . . . 


" the end of the peninsula of Aliaska'; Greenland hag a group of 


, derance of octan in the southern hemisphere, which M, Adkémar 
hap stggested to be due to the alteration of the centre of gravity 


of sea is.as follows ;— 


“i, Without af t Xe ‘pitscht monsent ehteritig upon any disctssiot 
Af to the conse which has produced this remarkable result, the 
Preiichn tanks tite seehis to throw some light on the southern direc 



































‘ form a peninsula pointing southwards, because a5 we |; 
southwards, less and less of the surface will project above the 
water, until nothing but the central ridge remains, The second 


he to return, . 
tract, however, would algo assume the same form, because; 


‘ov to correspond wiih the writers of, rejected manuscripts, 
“No notice is taken af anonyrtons conmunications,] 


.°... }f6My Berries and Rare Birds preponderance of water would produce the same effect. 


case, peri ehesint of gia aa eH last of such ele« 
vations whi above the water level will necessarily form — 
Mr, Darwin and others in England, that holly berries are, this es peared. ; initia dy 

Lastly, in the third case, the gradual diminution of water 
would tend to neutralise the effect of the slope, and if the two 
were equal, the land would form, not a pointed peninsula, but 
an oblong tract. . . | 

{f there is anything in the above suggestions it will throw some 
light on the southern trend of peninsulas by bringing them under 
the general law to which is due the remarkable preponderance 
of ocean in the southern hemisphere. Joun Lusaocx 


Down, Kent 


‘We have bad a most unusual winter, from its extreme mild- 


excess of our average—fifty-three inches. We have had little 
snow, and only one severe gale of wind. But the barometer 
has been frequently very low, in sympathy with the destructive 
gales both tu the north and to the south of us. 

J don’t know whcther it is due to any of those circumstances 
of climate that we have had two very rare birds--the great grey 





Basking Shark ! ; 


In looking over some old numbers of Nature, which 1, ha 
not been able to read, owing to my absence from Florence, I 
came across Dr. E. Perceval Wright’s interesting article on the 
basking shark, Selacke maxima (NATURE, vol. xiv. p. 313), 
which I read with much pleasure, and on which I would beg to 
offer a few observations, which I hape will not be considered 
as coming too late, ' 
First and foremost, Dr. Wright in justly lamenting the absence of 
information on a most strange and singular form of Elasmobranch 
fish, far from being rare on the British coasts, entirely omits to 
mention the exhaustive and most important memoir on the genus 
Seluche, pwolished by Prof. P. Pavesi, of Pavia, in the 4unali 
del Museo Ctrtco di Steria Naturale di Getova, edited with so 
much ability, and mostly at his own private expense, by m 
friend, the Marquis G. Doria. In Italy we usually take muc 
pains to be ax jour of forcign scientific literature, and we are 


Hh 


The shrike was seen here about twelve years ago, on one 
ocedgion 5 and a specimen of the woodpecker was killed about 
fifty years apo, About the time when the shrike was seen hete 
on the last occasion, several specimens were shot in different 
parts ofthe low country; but this winter I have seen no case 
nentioned of the bird being observed, AKGYLL 

Inveraray, Janaary 20 


ERAT oe ago 


On the Southern Tendency of Peuinsulas 


THE attention of those interested in physical geopraphy has 
long been attracted to the remarkable fact that almost all the great 
peninsulas of ilie earth trend southwards, and that the majority, 
at any rate, have an island, ur yroup of islands, at their southern 
‘extremity, Thus Mrs. Somerville, calling attention to this, says : 
—** The tendency of the land to assume a peninsular form is very 
remarkable, and it is still more so that almost all the peninsulas 
trend to the south, circumstances that depend on some unknown 
cause which seems to have acted very extensively. ‘I've con- 
tinents of South America, Africa, and Greenland, are peninsulas 


should be more generally known and appreciated abroad, Doria’s 
Aaniut include most important zoological papers, and form 
already eizht big volumes, which have cost the editor no small 
amouut of pains and money ; and it is most desirable that they. 
India, the Indo-Chinese peninsula ; those of Korea, Kamtchatka, should not escape the notice of working zoologists out of Italy. 
Florida, California, and Aliaska, in North America ; as well as and more especially to my friend Dr. P. L. Sclater, to core 


roborate my assertion. 


' § Many of the peninsulas have an island, or group of islands 
at their extremity, as South America, which is terminated by the 
group of Tierra del Fuego ; India has Ceylon; Malacca has 
Sumatra and. Banca ; the southern extremity of Australia énds in 
Tasmania, or Van Diemen’s Land ; a chain of islands runs from 


genere Selache, 
Annali, published in 1874; and had Prof, Wright read it, he 


Selache, Polyprosopus, and Pseudotriacts had been most carefully 
examined, discussed, and sifted, that all the anatomical and 
zoological labours of well known and little known saveass on 
the ee had been carefully analysed and critically studied by 
Prof. Pavesi, who in illustrating in a very lucid and minute 
manner the zoological affinities and anatomical peculiarities of a 
fine specimen of Sclacke captured at Lerici, near Spezia, on. 


islands at its extremity ; and Sicily lies close to the southern | 


termination of Italy.” | oe a oe | 
Now may we not correlate this with the remarkable prepon- 


confused the true relations of the three genera above cited, and 
refers those strange Selacoids to two forms: Selacke maxima 
(Gunn) and 5. rastrata (Macri). ‘To the latter species, character- 
ised by a most singular snout, is to be referred the Lerici speci- 
mets, now in the Museum of the University of Genoa; one 


of the eatth, camsed by the great southerh cupola of ice? How- 
_ ever that thay be, the preponderance of water in the soiith is 
, very remarkable. Taking each parallel ag unity, the proportion 


ae Go" North’... ves 0353 | 10° South ... ... 0°786 


SO see aoe O'HOY 7 20" se: wae OONFT captured neat Reggio (Calabria) in May, 1795, and described 
4 ae ae - O'527 | 30°. i ee: ee by Macri as Spates rostratus ; and lastly, the basking sharks, 


captured on the Western British coasts, and described in an 
incomplete manner as o/ypresopus by Couch, and as Syucies 
or Ceforhinns rostraius by Cornish. ane 
Prof, Pavesi has largely illustrated the anatomy of 5. rostrata 
in his memoir, especially the skeleton of the Lerici specimen — 
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| describes.and figures the strange baleen-like fringes which adorn ° 
the branchial arches, | 







‘ories, Hor-which, da fat as I ath aware, nd cause | 


vot he So seggested. ol be cetoee sence tracts of land, fa a Ee ie eee ee ‘ei ie 
gee te porth apd douth, each with a centiet backbone, | [We Have os ved & communication from, Rev, \M, . 
"ut OMe Witt ganeen! ope aesihiwands,‘on¢ ‘with « aonhwacd | Harvey, of St, Joka’, Newfoundland mentioning tht ae 


dlope, and ‘the third without any, ‘The first will)” 6f coutse, 


though by the hypothesis the land does not sink, still the graddal - 


If, moreover, the central mountain ridge, as is so generally the | 


an island, situated, with reference to the land, like those men- . 


striving to do our best to form a good scientific literature of our 
own, therefore we may be excused if we feel anxious that it . 


Indeed I may refer to some of the leading English zoolagiats, 


Prof, Pavesi's paper, ‘‘ Contribusione alla Storia Naturale del 
” is continued in the sixth volumé'of Doria’s’ 


would have discovered that the very conflicting opinions on 


April 25, 1871, has succeeded in solving theGordian knot which _ 


which is preserved entire in the Genoa; Museum; he also. » 
Henny }, GIGhOLE |... 
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‘'githen of the basking shark had been, captured entangled in some 
- Salven nets off the south shore of ‘Conception Bay in August, 
.4876.. Mr. Harvey thinks that the shark: was probably feeding 
‘on caplin, as the Bay was full‘of shoals of this little fish, The 
.teéth in his dried specitnen were about a quarter of an inch in 
length, though probably’ in the fresh state they hardly projected 
beyond the gums... For other details we would refer Mr. Harvey 
to Prof, Pavesi’s memoir quoted. above, with the hope that he 
way still further continue his: interesting investigation of the 
fauna of Néwfomudiand.—Ep,] 


toto , c ' hha ‘ 
od ‘ I \ 7 a Fi ’ \ Aare : Le a 
. ’ 5 . arta y ‘4 : fy t ¥ 
ce OE re i ale ip tg a We tah 
: ‘ Crt Bex ha 1 NM y ‘ Pe 
wl ' \ i t " vy ake a 
4 yoattaca 








ihe Lopes period, &c,” to which is added «footnote, that "1th 
pei adhe wece collected by Prof. Wastisy, bide net yet puilished, 
subslantigtes the opinion given above with. regerd to age, Thi 
omission of the. Calaveras shull would wot wpaken the evidence Gs. 
the existence of man in the Tertiary period in Caltfornin,” Toas- 
much as the Glacial period occurred at the close.of the ‘Tertiary 
period, if Prof, Whitney’s discoveries are conclusive, a9 to this 
side ofthe Atlantic, does it not follow that man toust have existed, 
certainly in Asia, prior to the glacial epoch? We are assured 
by all ethnologists, that man migrated from Asia to Aimerica, 
and now we are offered proofs of his Ametican sojourn, of 3 
date preceding the occurrence of glacial conditions. Speaking 
of the Hskimo, Dr. Peschel remarks’: “The identity of 
their language with that of the Namollo, their skill on the sea, 
their domestication of the dog, their use of the sledge, the Mon- 
golian type of their faces, their capability for higher civilisation, 
are sufficient reasons for answering the question, whether a. mi« 
gration took place from Asia to America, or conversely from 
America ta Asia, in favour of the former alternative ; yet such 
& migration frora Asia, by way of Behring’s Straits, must have 
occurred at a much later period than the first colonisation of the 
New World from the Old one.” Again, in speaking of the Ked 
Indians, he remarks‘: “It is not impossible that the first mi- 
grarioas took place at a time when what is now the channel of 
ehring’s Straits was occupied by an isthmus. The climate of 
those northern shores must then have been much milder than at 
the present day, for no currents from the Frozen Ocean could 
have penetrated into the Pacific.” This reference to a milder 
climete must necessarily refer to the genial warmth of Pliocene 
times ; for scarcely under other, circumstances can we find time 
enough to explain the various phases of lost civilisations,’ es- 
pecially in South America, Whether or not the supposed traces 
of glacial and pre-glacial man in Europe be really such-—if the 
archeology of North America has, so far, been correctly inter- 
preted—then, unless they have been totally destroyed, unques- 
tionable traces of such early man will be ultimately discovered ; 
but if such “finds” should never gladden English archseologists, 
the earnest workers in America have rendered it certainly true 
that in Asia, and doubtless in Europe, man did cxist during the 
closing epoch of the Tertiary period, if there is, indeed, no error 
in the supposition that our American aborigines migrated from 
the Old World. | CHas, C. ABBOTT | 
Trenton, N.J., U.S.A., December 16, 1876 














“The “ Challenger” Collections 


Brisa rather remarkable proof of the increased interest ta 
‘in natural science, that no one worth listening to has ventured to 
“make a remark in disparagement of the Chal/enver expedition, or 
‘ to-utter a growl at the liberal support accorded to it from the 
‘national fund, This goes far to show that extensive classes of 
the community are able in various degrees to appreciate the 
objects and results of the expedition. One of these results is the 
lection of specimens in natural history. It is on the final 
destination of this collection that I wish to offer a suggestion. 
Within my own recollection it would have been difficult to name 
helf-s-dozen public museums in Great Britain and Ireland where 
a series of objects, such as could be formed out of the duplicates 
in. the Challenger collection, would be sure of meeting with a 
suitable reception. The number now would probably exceed a 
score, exclusive of museunis in public colleges and schuols ; at a 
‘rough estimate the total number may be put down as at least 
forty, . ‘The supporters of these museums, as public tax-payers, 
chave willingly ‘contributed towards the expenses of the late noble 
‘and sircoéssfil expedition ; but it is not alone on this ground 
that I would respectfully urge a recognition of their claim to 
share in the treasure trove, but rather on the ground of the 
impulse that might be given to the study of natural science, and 
pri cordia] support of plans for further expeditions of a like 
. For reasons which will be obvious on reflection, it would be'a 
‘great saving of time and trouble to those engaged in the arrange- 
ment of the specimens if public museums were invited 10 send 
in, on or-before a certain fixed day, tu some central board, an 
expression of their desire to participate in the benefit of the 
Challenger collections, at the same time stating the grounds of 
their claim, and the department in natural science in which they 
would prefer to receive contributions. The examination and 
determination of these applications must be a work of time, 
therefore the sooner the plan is set on foot the better. Mono- 
raphs will date be published, and museums will purchase, 
then ; but they cannot buy the specimens, and the value of the 
monographs to any institution will be increased tenfold by the - 
possession of authenticated specimens of some of the species 
described, | Of course there are universities and other centres of 
‘gtientific teaching which must come first ; but I respectfully and 
‘darnestly protest against drawing the line of exclusion too strin- 
gently... Phere is now a great national opportunity for encour- 
‘aging in ‘a substantial way the instruction ‘given in lectures and 
science. classes, which often languishes for want of illustrations. 
‘{ Ienow ‘of stores of natural history treasures, If only they had 
been dispensed ip wisely apportioned. nuclej, how valuable, by 
‘this time, might bave been the collections accumulated round ' 
them, f.selection amongst the claimants be impossible, might 
nat series be made up for loan-or sale? It will be anworthy of . 
the way in which the ‘Chadienger work has ‘been done, if even a 
single Rhizopod shall find its resting-place in a-dust-hole. _. 


Glacial Drift in California ! 
In a recent letter from my brother residing in California, he 
describes a curious moraine or drift formation, which may, per- 
haps, be as new to some of your readers as it was to myself, 
His description, with a few verbal alterations, is as follows ;— 
‘¢ The plains for a distance of from five 'to twenty miles from 
the foot of the Sierra Nevada are covered with what are locally 
termed ‘hog-wallows,’ The surface thas designated may! be 
represented on a small scale by covering the bottom of a large 
flat dish with eggs distributed so that their longer axes shall He at 
various angles with one another, and then filling the. dish with 
fine sand to a little more than half the height of the eggs, ‘The 
surface of the sand and of those parts of the Ohich rige 
above it, gives a fair representation of the ‘hog-wallow’ land. 
The mounds, which are represented by the epgs, vary from two 
to five feet in height, and from ten to thirty feet in diameter, 
some ‘being nearly circular, some oval, while others aré* more 
frregular in shape. Those nearest the foot-hills are the largest, 
: j and they gradually diminish in size as they extend out into the 
Henry KH, Higains. ..| T ey are Liaad ee of gravel and boulders ‘of irregular 
pe, A sizes, generally covered with a surface-soil, but sometimes, bare, 
These tracts, which are very extensive in some parts of the State, 
have ‘been till. lately unexplained ; bat it is now gener ily ad. 
{ mitted that they are due to the retreat of the..broad foot of the 
glacier maying beans it a layer of débrie of moraine-matter, 
which has: come arranged in its present form by the inname- 
vable vills that issued from the retiring abeet of ice. A living 
glaciet Has lately been discovered far ap in the Sierra Newadsy, 
nesr the héad waters of the San Joaquim River.” 
Perhaps snme.of your geclogicel veaders may know it any almjlae 
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wil, |, Seaces of Pre-Glacial Manin America =~. 
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«it Naturg, vol, xv. p. 87, you have gi 
‘py: Prof, Hughes, ba before the Cambrdge Philosophical 
‘Sokiety, “in which he criticised the evidence offered to suppott 
the: view ‘that man existed on the earth during or before the 
giapial period,” As stg iat. Pars question of the antiquity of 
‘gain in Mécth America, 1 would first call attention to ‘the ‘re- 
marks on this aubject by the late Prof. Jeffries Wyman, the 
mont cautious and ‘cantinl of archeologists, who writes: + “ The 
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é wr ; formationa opeur elsewhere ; and may favour us with thelr views 
anclent reeains fouid in California, brought to the notice of the | as to. whethiey so extensive and uniforth 2 deposit eouki be dueto 
acieatific world by Ryol.: J, D. Whitoey, and referred, by him to | a retrenting glacier slope, or would ndt rather requiretht agnucy 
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Fan2§, 1877] 
ofc. temporary submergence to spread out the aris with euch 
uniforniiry. puring tbe ‘vettent of the waters, pluvial action 
might perhaps wash away the softeried 





ALFRED R, WALLACE 
' 4, ' ' secrete eipvecnien 
| Phe Number of Species of Insects 

Pror, Htxy#¥ is very much within the mark when he estimates 
the species Of insects at “ about 100,000, if not more,” Were 
J to. estimete the number of described species at 200,000, I 
believe-the figures would also fall short of the truth, even allow- 
ing’a liberal margin for synonyms. In one order alone ( Co/coptera) 
it fe estimated that 80,000 species have been described. 
'Y could enlarge upon the bearing these figures have upon 
theories on the yeographical distribution of animals, but content 
myself with the remark that the groups of insects selected by 
writers on the subject are those in which colour is must pro- 
minent and structure least differentiated. 

Lewisham, January 12 


{We sent the above to Prof. lIuxley, who has appended the 
following note.—* It was not my object to give an accurate 
estimate of the total number of species of insects. Gerstaecker, 
in the new edition of Broun’s ‘ Thier-reich,’ gives 200,000 ag 
the total number of species of Arthrufoda; but I dare say that 
‘Myr. McLachlan has good grounds for the claim he puts in for 
insects alone. “Ty, H. Huxvey?—Ep.j 


R, MCLACHLAN 





Meteor 


| PRECISELY at 6 p.M., on the ryth inst, I saw a splendid 
meteor traverse the sky from a point about midway bctween 
Orion’s belt and the Pleiades to a point directly under the moon, 
and about 10° above the horizon, It was pure white and dazzling, 
lasted about five seconds, emitted no sparks, except at the 
moment of disappearance, and was about half the size of the 
moon at the time. R. M, BARRINGTON 
Bray, Co. Wicklow, January 21 





Diurnal Barometric Range at Low and High Levels 


Your notice undcr this head (vol. xv. p. 137) of my paper 
on the daily inequalities of the barometer at Mount Washington 
and Portland, Maine, has hit a blut of which J was unconscigus 
until now. Uad I been more than a student writing one of his 
first essays in meteoiology, I should probably, like yourself, 
have suspected something wrong in the Portland curve. The 
mnorning maximum and the aficrnoon minimum, as you point 
out, occur very much earlier than is usual. 

Differences varying from + 0°027 inch to ~o'oo4 inch 
hetween your sat of General Myer’s figures and those 
given in my paper did not surprise me, as mine wete intended to 
represent the temperature of 60° F., while you have probably 
taken thé¢ observations either as already reduced to 32°, or have 
ate reduced them to this temperature. 
is and was that the printed observations are uot cérrected for 
temperature, and in order to make the comparison with as little 
‘Change as possible in the original figures for the three stations I 
brought each to something near a4 mean temperature for the three 
attached thermometers, Unfortunately, and here comes the 
hlot, I now‘fiad that, by some mischance, in taking out the dif- 
ferences for Portland the external temperatures were taken instead 
Of those by'the attached thermometer, I exceedingly regret this, 
ond shall as early as practicnble make the required correction, 

Fortunately this error does not affect the purport of my paper 
or the suggestions which I offer in it towards the explanation of 
_ the long-vexed question of the cause or causes of the daily in- 
equality of the barometer, °° | : 

fn acquaintance with the variations of the daily barometric 
‘curves, which depend on’ change of season and difference of 
Jocality, would undoubtedly ‘be of assistance in drawing these 
‘chrves when the observations for only a few hours are given, but 
the slx hours for which the Portland figures are given are so well 
distributed as to leave lit tle-uncerfainty ds to the peneral form of 
Mhe i've ih this.case, I should not; however, be satisfied with 
any curve for the Poftland observations which, when analysed 





“by ‘the usual formule and reconstructed from the co-efficients thus | 
Oiained, did not reproduce ‘the ‘original observations, and aJso 
a nterpelated values for the other houra, within a limit of error | 
‘OL 0°00 inch, | Cinless your curve con stand this test.I shall not]. 
‘be pect with your a icWona ‘as to the epochs of maximum 
Abd etnies vahids,, Having had much experience in drawing 








sof] in the regular manner | 


My own impression | 
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such curves, I venture to assert that the: Portland observations, 
whether taken as they are printed or after a correction for'tem: 
perature, will still give the moming maximum and afternoon 
tninimum of the barometer much earlier ‘than is usually. the case 
in this country. If my paper draws attention to any singulazity 
of this ‘kind it will’ mitigate the disappointment caused by the 
mistake in the temperature correction, aie 
I append the times of maxima and minima for Portland, May, 
1872, as corrected ; also similar data for five years at the Navat 
Observatory, Washington, U,S., and for Oxford, England, | 


Times of Duily Maxima and Minima of the Barometer for the 
Month of May, 
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{ i 
First | First | Secoad | Second 
Min. | Max. in. | Max, 
ek ee edit ME pe NE PRT Nein eetinme pete OM HY ah Fates j 5 aa 
Portland, Maine :—- | bomojhom ih omy hom 
1872, en . | 1 304 7 30 j 35 30; 21 20 
Washington, U.S, :— - | | 
1862... - - | 130} 9 0 117 30122 40 
1863 1. | £30 | 8 20 117 30] 22 4o 
1864 a | 120 10 101/17 0122 0 
iSo5 pei ae +1 5019 0116 ©)22°30 
660 ee . 1120/8 30!17 0} 21 30 
Mean for five years ve i E3019 0 ‘17 0.2% 16 
Mean from calculation as given | | 
by Prof, J. R. Eastman... | 2, 0! 8 0 116 50:22 20 
Mean for sixteen years at Ox- , ae: 
ford, England as we | 355 | 755 ,;16 25 22 4§ 
; | i 
Liverpool, January 5 W. W, ROUNDELL 


Former Climates 


Ir appears to be established that a climate favourable to the 
growth of coal plants and coral builders has prevailed in latitudes 
where the sun now shines for about seven months out of twelve. 

Without inquiring how it came about that a warm sea once 
washed polar coasts, it would be interesting to leam whether 
the plants and animals concerned in the production of coal forests 
and coral reefs can flourish under these conditions of light supply, 

I{olmwood, Putney Hill D. Pinceox, 





Tape-worms of Rabbits 

Havin had occasion to dissect a number of wild rabbits, 1 
have been surprised to find that the majority of them are infested 
with a large species of tape-worm. Can any of your readers 
inform me whether the life-history of this parasite has ever been 
made out? The case appears to be a remarkable one, because 
the host cannot here be suspected of ever taking animal food. 
Unless, therefore, we suppose that the tape-worm ‘of a rabbit 
differs from other tape-wornis in not passing through. a hydatid 
Stage, it becomes difficult to explain the very general occurrence 
of this species, GEORGE J, ROMANES 
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POLARISCOPE OBFECTS 


HI following is an interesting combination ;—When 
the polariser and analyser are crossed, insert..2 
concave plate of quartz cut parallel to the axis, with its 
axis inclined at 45° to that of the polariser, add to this a 
| quartz wedge cut also parallel to the axis, having its axis 
placed al eacecgeiri to that of the concave plate. The 
coloured circles, shown by the concave plate alone, will 
be seen to be displaced in the direction of the thicker 
‘edge, to a distance dependent upon the angle of the 
wedge, Also, as the wedge is made to slide in or out, 
the circles will be seen to expand or contract, according 
7; the thicker or thinner part of it is presented to the field 
Of view. : : oar bate 
‘The explanation of this is to be found in the fact that a 
combination of two crystalline plates. is optically equivar.. 
i to a singe plate, anaes the axes Sic, Tele : 
7 or, ( =) . ¢ to One . 7 eo Nat daar : 
ello aly Leora’ - son, of -the-mathe- 
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pattiofthe field in the two cases, The ‘expressions will 
“be found in Verdet (Oeuvres, tome vi. p. 110), who ‘further 
temarks that, if the two sections:are parallel, the addition 


of the second is equivalent te.an augmentation, or a dimi- . 


‘gution of the thi 8, according as the two plates are 


both positive or both negative, or are one attractive and | 


one repulsive, If the principal axes of the plates are 


er aniresrage Bir addition of the second plate is equi- 


valeat ta ‘a diminution of the thickness when the plates 
_ are of thé same sign, and to ah augmentation of thickness 

when they are of opposite signs. a. 

.~ When, as.in the case proposed, the second plate is a 
“wedge, the effect of the combination will be the same as 
if the flat side of the concave plate were cut away wedge- 
wise, but in direction opposite to that of the actual wedge. 
Optically, then, the bottom of the concavity will be thrown 


» Me 


‘towards the side on which the combination is optically | 


thinnest; ‘f¢., on which the actual wedge is thinnest. 
| The sliding of the bie will not alter the displacement 
of the centre, which is dependent on the angle, and not 


on the thickness of the wedge, but it ‘will alter the total . 


thickness of the compound ‘plate, and‘ consequently the 
diameter of the circles. | 

In additibn, te the above, | may mention another piece 
devised:.an@' constructed for me by Mr. C. D. Abréns. 
This consists of ‘two quartz cones, one hollow, the other 


a “t 


solid, eee into one another; one cane is of right- 
handed, “the other of left-handed, quartz, and the axis of | 


‘eachiis ‘parallel to that of the crystal, The polarisation 
‘gure: diue.to this combination is of course a series of 
wencenttic circles, which expand or contract when the 
analyser is turned in one direction or in the other. 

\ Hf the field of view be examined at various distances 
4rom the centre, it will be found that there is a distance, 
‘viz.,where the right and left-handed cones compensate 
one another, at which there is no colour, but only an 
#iternation of light and darkness. In the immediate 
neighbourhood of this the red and orange assume the 
brown and drab hues due to low illumination, in accord- 
ance with. Helmholtz’s experiments ; beyond this the 
colours are more brilliant ; while at still greater distances, 
where the thickness of one cone much exceeds that of 
the other, the colours become more pale. 

Combe Bank j _ * | W. Sportiswoopr 
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detla’s “Bin ives the power: to. devy arate, ate, mot exceeding 
oud, ta the pound, for. the purpose. of, establishing. and 
maintaining free libraries ‘and tuserims, ‘and in those 


7 
aad 


towne where there is no museum, but ‘only-a Hbtary or 


far dy oT His 
slight increase would not press heavily on any seetiori of 
the ratepayers, while it would enable many of sur libra- 
ries and museums which are now languishing for-want of 
funds ‘to: go.on: in their wide sphere of usefulness with 
increased vigour and zeal. ke a ae ee 

The important conference of the mayors of towns and 
chairmen of museum committees, which was held in Bir- 
mingham ‘on the sth instant, to discuss and urge the 
claims. of museums and galleries of art to some ofthe 
surplus funds remaining from the International Exhibi- 
tion of 1851, and. also to the duplicates which are stored 
away in Gevernnient collections, is a step in the right 


4 direction, and we hope that it will be productive of good 


results, | 7 

With the more general diffusion of education amon 
the great masses of the people which it is hoped wil 
result from the passing of the recent clementary eduta- 
tion acts, the class of readers and students will be 
greatly enlarged, and we might naturally look for some- 


' 
' 
' 


thing being done by the Government to meet the increased 


demand for books and objects of study which is likely to 
follow’; and we see no reason why museums themselves 
should not be occasionally converted into schoolrooms 
where teachers could bring their zoological, geological, 
and other natural science classes, and find well-arranged 
material for illustrating their lessons, Of course we take 
it for granted that these sciences will eventually be taught 
in all elementary schools under Government control. 
With regard to the preservation and arrangemient of 
specimens in museums, those who had the pleasure of 
listening to Prof. Flower’s lecture cannot have failed to carry 
away some uscful suggestions, and his remarks, together 
with those of Trof. Boyd Dawkins on the neglected and 
unsatisfactory state of many of our museum collectio 
are well worth the consideration of those in charge’ o 
them. What ought fairly to be the aim and scope of # 
provincial museem is a question which each town must 
to a great extent answer for itself, as it must depend on 
the resources of the neighbourhood and on the facilities 
possessed for obtaining certain classes of objects; and 


| curators would do wisely to content themselves with doing 


HE subject of Museum management and arrange: 


& — ment having lately been commented upon by Prof. 
Flower in a lecture delivered at South Kensington 
Museum, and printed in Nature of December 14, 28, 
ed seg,, and also by Prof. Boyd Dawkins in an address to 
the Manchester iar and Philosophical Society, 
noticed in Naturx of December 7, it may not be an 


« 4 


inopportune time to suggest to those who have the} 


‘nanagement of these’ institutions the desirability of their, 


mutual co-operatién in order to develop thein to their 
fullest extent. 
during 


pherit, and 
per ised and developed, on the educatiin ‘and intel- 
ectual p 


claim t6 national and individual support, - 


“The great progress which has :been made. }. 
the past few years in the establishment of mu- 
seams in the vations provincial towns of. this .countty is. 
highly creditable to those who have assisted jn the move’ 
exit, and the influence which they might have, if pro- |. rie: 3 ’ By holding ‘pe 
Tindical meetings. and constantly changing the splace of 

rogression.of the people, gives them a fortibie. 


is no doubt that the present financial support | 


given te:atusenms is totally inadequate to maintain them 


in.qn efticient state, ahd we hope to see this retnedied to 


extent in, the next session of Parliament, by the |: 


adoption of Mr:A.J,.Mundella’s Bill for Increasing the 
Itbrary add Misetm Ri 
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sufficient money,“extept in large.and wealthy towns, to’ 
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only what can be done thoroughly and well, be # ever so 


ittle,and not toaccept objects simply withthe view of filling 
‘empty cases. We are well aware that curators are not 


always responsible for the incongruities which pet ‘itite a 
museum, ‘and if the refusal of objects were always left 
with them, we should not have museums sinking ‘inta 
advertising establishments or mere curiosity shops, We 


. do not, however, intend ‘now to go into this subject, but 


in order that all the important matters connected with the 
work of musetins may receive fall and careful considera. 
tion, we would suggest that an association be formed, to 
consist of curators and others engaged in the arrangement 
of museums.’ Such an association neéd not in any way 
interfere with those now existing, as there is'a sufficiently: 
wide field for discussion and action includéd in ‘the’ we 

lopment of museums without, trebding’ on 
ground ‘eccupied by other ‘associations:.’ By holding 
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meeting fromi town to ‘town, the various ‘musedms of the 
kingdom could be inspected, and their contents and plan 


of arrangement discussed and criticised, Friendly come. 
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anications would thus be opened among all museums, 
and exchanges ‘could ‘be arranged to their general. ad. 
, ¢. Much might ‘be said'as to the necessity: and 
stich an asspciation, but we content outgelves, 
dggesting: it, ard now leave: ‘the 
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‘starch across she continent ‘of Africa; many details con- 
cerning at. have. appeared. through 
‘These,. however. : 

apwotite of all who take an interest in African exploration 
for the comij lete narrative 3 this we find quite as interest- 
ing and informing. as we had reason to believe it would 
‘pe, Commander Cameron has not attempted 
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‘the overflow, of the numerous: rivers which water 


Cur readers are sno’ doubt valready familiar with the 
WF main results of Commander Cameron’s remarkable: 


a various channels, 
have only been sufficient to whet the 
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} it, bus. 
very often well wooded, thickly populated: abd fertile. “Te. 
ig cit up into.a number of states: inhabited ‘by various. 
small tribes independent of each other, the ‘apnearanee, 
manners, and customs of which are frequently refereed: ¢o. 
by Commander ‘Cameron. Of the Wanyamiwesi,' espe- 
cially, he bas much to say, for at Unyanyembé; in thelr. 
territory, he was detained for many weeks by fever, anid 
indeed did not reach Ujiji till February, 1874, after in ’ 
numerable troubles caused by his scratch lot-of followers, 
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‘ta produce a highly polished summary of the 
copious potes he seems to have taken by the 
way; he takes the reader along with him step 
‘by step and day by day over the long and to 
him often tedious route he had to travel, and 
in the. end the reader finds he has become pos- 
sessed of a substantial amount of new informa- 
tion concerning one of the mast important 
sections. of one of the most interesting con- 
tirtents, 
Commander Cameron’s story is so well known 
that to summarise it here would merely be to 
repeat what we have already given on various 
occasions. The primary object of the expedi- 
tion which he commanded, it will be remem- 
bered, was to seek and succour the great 
Livingstone, whom. Stanley had just discovered, 
after the explorer had been hidden in the 
centre of Africa for five or six years. Cameron 
as leader, with Dr. Dillon, Lieut. Murphy, and Sa a Sra a 
poor young Moffat, who had sold his all to en- | Eh as bag cd | es 

able him to find and help his uncle, set out from. : SARE Ot TROL Many ners: 7 
Bagamoyo with a large following, early in 1873. They had | and being fieeced at every hand by the chiefs through 
only got as far as Unyanyembé in October when they | whose villages he had to pass. | af 
were Sadly surprised by the bearers of Livingstone’s| Cameron was well-received and well-treated ‘by the 
remains, the great traveller having died in the previous | Arab traders at Kawelé, the capital of Ujiji, and bere he 
May ‘on the south of Lake. Bangweolo, almost on the | fortunately secured. Livingstone's pavers. After measur | 
same day as his enthusiastic nephew perished on the | ing a short base-line, he set out on March 13 to circum- 
threshold of his search for his uncle. Under the new | navigate the southern half of Lake Tanganyika, Our 
circumstances Lieut. Murphy decided to return, Dillon | readers will remember that Burton and Speke were able 
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was. compelled by the state of his health to Saas oc | 
accompany him, and Cameron resolved to pro- _ —w«6oQ_a“i__""— a fF hs gor ss 
ceed alone to take up and continue the work wl: ill 


of his immortal predecessor. By doing so, he 
rightly believed he was carrying out the spirit 
his instructions. Dillon’s sad end, a few - 
days after he left Cameron, is already known ~ 
to all. | | | 
Cameron’s route may be divided into four 
sections, First, from the coast to Ujiji; second, 
the survey of Lake. Tanganyika ; third, his — 
journey to Nyangwé, on the banks of the broad. 
Lualaba ; and fourth,.from Nyangwéd, south 
and west, to the west coast. The first part of 
‘this route is already to a considerable extent 
farniliay to those who have read the narratives 


of Burton, Speke, and Stanley. Nevertheless ‘ 
it ‘will be found that Comtoander pbb has 


added. soassnerabiy ,t0 our, Fievletie of its 
appearance, its products, and its people. The 
admirable: heries of levels which. be was able 
to ‘take from first to last, and the results of 
which..aré condensed in the section that 
‘wepoMpanics ‘his interesting. map,’ shows that. - 
‘the, ground ‘rises till about the thirty-fourth de- 
gret, west, when it slowly slopes to. the centre of 


thé continent, which is a wide hollow or basin, rising very | to survey a. comparatively. small portion of the Iake-in.the. 





 Tanganyike Fishes. So a os 






gradtally towatds the weatern coast, on which side the de- | neighbourhood. of Ujiji, while, Livingstone and Stanley ~ 
scent is’ very steep, ‘The: country between the coast is: / coasted the east side of the northern part, and-a portion: 
veued.to character, sometimes gare an4, Se ee oe thee eectedee 
muently aWwampy add Hable to; be inundated by. | survey been-able to add considerably to our koowledge of 
eS ey Sa a paiaes at tats tet Jake. He sailed along the eastern: side’ 
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‘and An, the take, the scenery of which Cameron | 
: asof surpassin beauty, The western shores are ‘ 
zoned by a fairly industrious poptlation, but-many | 
ak'ok the east coast have been devastated by slave. | 
cde tani of whose: Hira som ie sten: 

meron’s route. ith regard to the river. | 
See tick ce elieves to he i ‘outiet of Lake. | 
,éfuent of the Lualaba,.he has.some | 
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pt: found altve among the. peaple. . tee swe tw 
| - taain districts.in this route are Ugubha .an 
.» .Manyaoma, and the people are among, She 
v2” LOST. beerening with wham Cameron came. io 
fe gentact. In Ugabha copper is largely worked, 
“and ‘shaped into curious, cross-bars, and in 
Manyuemna iron ore. is found and largely 
"smelted in elaborately and ingeniously-cun- 
‘sei Styucted furnaces. The people of Manyuemi 
x are in many respects ‘peculiar, and although: 
undoubted ‘cannibals, superior ‘tq the tribes 
«ound them, -Cameron. believes them. to be a 
snperior intrusive race, the lower classes being 
aborigines, They live in well-built houses. 
arranged in neat villages, and are of fine phy. 
ina They seem well deserving — of furthe: 
* study, . 
rc At Nyangwé Cameron was welt treated. :bj 
_ an old Arab who. had been kind to ‘Livin, ra hwergh 
but to his great disappointment he failed iz 
obtaining boats to carry out his. cherishec 
_ pirpose. He was assured by many people, - bot! 
‘here and in his aglras @ southwards, that the Lualaba 
a fine broad stream at. Nyangwé, ‘flowed westwards ink 
4 large lake, Sankorra,to which men came in large, bois 
capable of holding 200 people, for the purpose of trading 
| Fram the in create pe Step te collected by Cameron we yons' 
say that he-has good reason for connecting the Luadlab: 
with the Congo, and regarding the latter'as the grea 


sclgeraide all the region to the west: and Morth-weat: o 


Tanganyika, The Lualaha is in: the very lowes 
part of the great. Central African ‘basin, is:5 
river of very large volume, which, in the, bgt 
part of its course receives various: afiyents, ar 
Ht is. difficnlt to conceive what-other. 66 pes 
Atrican river-except the Congo ould. carey ot oi 
hese. fis any “estat 


alt this drainage, Still t 

“rte. explored, and: until this is dome we think $ “pet 
“a tnature and annecessary to maintain ang: posi 
“ah tive: theory on the.subject. The solution -cabne 
_. ay ROW be far off with so many expeditions ¢ithe 
an the Geld or abont to be sent out. ‘The -dat 
“+ obtained -by Commander Cameron are of gree 
i valie, and willform an important guide poet 

“5 nent explorers, 
‘company with en Arab: trader, Camere 


proceeded southwasds in the hope'ot 
4 pee way north ao Lake Sank 
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“satatli ait’ N. vais aid, Carheron caw 2 't0' Ridembs, the head. | ‘the schiel Kasongo are almost incrodi id'end: 
; quaeters of Kason, co Chi a eae “the extensive district 08. ‘of: The whole country here is ocr ‘vapidly devastated 
Weua, and where is apa bone Of the remark: | by: these slave-hunters from. the west ‘coast, and until their, 


‘Ari tradet cama ‘Ammbnkent “Chis individual has | ‘ bendish: practices are:put a step to, the country can never ' 
we og pric “Je tapas: evel! Central Afcica, is a | bee up either to ex loration or legitimate eae ee 
sin “ot eon able intl imteltig gente, ‘ed was able to. While staymg here Cameron visited an: tert | 


 Cameroh mick! er information which he eS Hittle lake, Mohrya, studded with houses built. “ge Thi 
gathered dur ot ee deere wides pre sad jouitneys, Cameron was | piles, He also heard of a'people who dwell in ‘caves: th 













te ips tne Eilembs, far abdut eight months, | | this region ; we believe that Livingstone refers ‘to att 
ccd heen for the ever-to-be-remembered kind- | | in his “Last Journats.’ Cameron also. paid a ait 
cnésg’ of ; ‘this ‘pumane and generous Arab ‘trader, his | to. a Lake Kassali,a short distance south of Kiem 


nytt 





Tike: Reepett ‘have been intolerable, even if he had been and which contains many floating islands ; ; but he was 
ane to 6 preserve it. . The treatment of Cameron by this.| not permitted te reach the shores, ‘He has. collected’ 

naka bie xian is Beyond all praise. Cameron found at |.much interesting information about the people among: 
ik jiewtba a black slave-hpnter from the Portuguese settle | whom he was compelled to sojourn, and collected dmany - 
ments, than: whom probably a nrore barbarous blackguard | notes from various sources conceraing the. geo raphy of 
dees aot exist. “Fhe cruelties practised by this man and | the region. But the capricious restrictians under whic h 
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28 
aod divided with that or more difference ia level between 
the aegments, which also sk 
sttion’; and although we have ‘proof that we in some cases 
"kee the attual soil in’ whick: some’ of the ‘smaller 
grew, still: penetrated “by their’ roots, there is no evidence 
oof its having been Jong. ocodpied, or that it indicates more 
than a:tapid fern: guowth-between recurring floods: We 
have further, i the fine state of preservation of some of 
Abe Jeaves, which:have been doubtiess buried before. decay 
set in; and in the breaking up and redeposition of beds, 
, evidenge of rapid accumulation ; yet we must: not hastily 
conclude that the tim¢ required for the formation of these 
‘deposits was, even geologically speaking, short. We over 
and ‘over again see beds, one above another, which have 
been cut through and carried: away after they had became 





‘consolidated, that is, after the muds. had become so hard 
thag they have resisted the dissolving power of water and 
‘heen. roiled and redeposited as pebbles and boulders. 
The same spots may have been. again and again silted 
‘up and denuded before the beds finally remaining -were 
covered up, the same material has been rearranged by 
different currents perhaps a great number of times, whilst 
the constant unconformability of the strata may indicate 
periods of rest or gréat lapses of time. All our facts as 
to the ha vein of areas tend to show that itis an ex- 
irérac ly ‘sh 
the general depression is intermittent. We have further a 
totally ‘diderent ‘kind of evidence, which to my mind is 
still stronger, of the vast ages that rolled away during the 
Geposition of these beds. This is the significant fact that 


‘the entire marine fauna was completely changed. By 
eyed Maean that we have in the London clay a fauna that 
‘Migrated away, a fauna familiar to us and characterised 
yy great nautili and other shells, crustacea, &c., peculiar 
49 34h 04m. the succeeding Byacklesham beds we have 
‘another totally distinct fauna, so that the duration of the 
‘land period was sufficiently long for the fauna of the 
‘Laades clay sea to be entirely changed before the return 
ofthe sea whese fauna we have recorded in the Brackle- 
sham beds, In the Barton beds which overlie the Bourne- 
mouth deposits, we bave again an extensive fauna, most 
distinctly characterised and widely separated frem that 
of either of the preceding. beds just mentioned. 

In many cases # ig recognised that variations in fauna 
are dependent upon the depth of the sea, but such cannot 
‘be: the case in this instance since we get species belonging 
‘¢9 the same genera, so closely resembling each other, that 


we caxinot but infer that they lived under similar condi- | 


‘tons. And when we come to see, as we do, that this 
pplies, to all the groups, the inference drawn from one 
hwidual group accumulates to an evidence which pre- 





ponte ‘itself as at any rate approaching certainty. The 
welt icnown case of the difference in the fauna of the Red 


feud the ‘Mediterranean, whieh are separated by 30 
pi cae strip of land, has been often ree 7 
‘possible explanation of how different fossil faunas occurring 
close tagethes may have éxisted. contemporaneousty, and 
do not imply’: any ype ‘of time during which changes of 
climate occurred ; a: : 

sible when a purely hypothetical theory is brought forward 
teubring an argument to di 
is tio evidence whatever in 
deace there is bearing on the.question, is directly 


‘Héntiog to you, although princip: 
may aia ancicess “long lapse. of time, long enough as | 
have sand for. the ! 
to-dissppear, and to give place to that'of Barton. 

‘These: dens . 


. Phesedeppnits, which bave been neglected by geologists, | 
are of extreme, imiportance-ay being one ofthe few records « 
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shows extreme ‘rapidity ‘of depo-. 


lants: 


ow and imperceptible precess—slower still when. 


rred to a5 a - 


‘but although in many cases it is impos- . 
ri ert it, yét.ign this case there’. 
% favour, and what little evi-.: 


‘planation, The great changes in the flora which I shall - 
GEO ma, alth: ally due perhaps to the | 
gréat change ot level.of which we have other indications, , 


the suarine fauna ot Bracklesham to develep, ; 
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nsof aquatic animals are more numerous thayate 
thote of tertestnal animals, and are, for,the same perdi 
fax more. sunyerous, than: those of plants: Such facts a4 
theie give: gréat interest. to series of land tepiaias of: ac 
complete.e nature. We can fort an idea of -how incom: 
site out Sexrpetrial records are. when’ wei consider ¢ 

Mist upwards of 4,4co plants: are gsowing in. Gre 
Bri ain, ‘about yoo only are known. fossil, ‘whilst 513 
testaceojis mollusca now inhabit Great Britain, and 4,590 
were, known fossil. as far back as 1862, ws, 
' The Bournemouth flora seems to consist. principally ol 
trees or hard-wooded shrubs, comparatively. few. remains 
of the herbaceaus vegetation being preserved. os 
Parasitic fungi are abundant. Ferns, extremely rare in 
the lower part of the ‘series, become abundant, as far as 
the remains go, almost to the exclusion of other vege- 
tation, towards the close of the middie period. .The pre- 
vailing group seems that of Acrostichum, of which several 
species are present. We can also determine, with almost 
certainty, the presence af Angiopteris, Anemia, Nephro- 
dium, Gleichenia, Lygodium, and there are, besides these, 
several undetermined forms. | | 
Of Conifers we have Cupressus and Taxodium, deter- 
mined by De la Harpe, with the addition of Dacridium 
and indications of Pinus ; Cycads have disappeared, 
Of Monocotyledons we have indications of reeds and 
rushes ; Pandanug is represented by its fruit, Nipa- 
dites ; palms are very abundant, especially in the lower- 
most beds of Corfe, the middle beds of Studland, 
and. the upper middle beds of Bournemouth. Masso- 
longho has determined Chamoecyparites, in addition 
to which many fan and feather paims exist, belonging to 
Flabellaria, Sabal, Pheanicites, and a genus. new to the 
Eocene, Iriartea, A gigantic aroid is alsa very abun- 
dant, and the Smilacez occur in all the fossiliferous beds 
throughout, and are represented by five or six species. 

The sla anand are, however, most abundant, and it 
is probable that a vast number of species will be deter- 
nited from these beds. De Ja Harpe’s list included in 
1856 :-— | 

Apelaia.— Populus, Ulmus, Laurus, Quercus, and Arto- 
carpidium, to which Massolongha added Daphnogene. 
To these we may now add Carpinus, Fagus, Castanea, 





s 
' 


‘Salix, Platanus, Ficus, Celtis, numerous. Proteacea, Cin- 


namomum. ; | ! a _ 
Polypetala,—Eleodendron, Rhamnus, Prunus, Juglans, 
Cluytia, have been already noticed by Dela Harpe. We 
will add, fide Massolongho, Ceratopetalum, and gs new 
to the Bournemouth flora, Acer, Dodonaa, Celastrus, 
Eucalyptus, ‘and a number of Leguminose, 
Monopetale.—-De la Harpe has determined Diaspyros ; 
to this may perhaps be added Porana, a ae te, 
' Cactus and Stenocarpus |have been previously meti- 
tioned, and have ‘never previously been found fossil. .. 
" In addition to these we have probably represented 
almost’ every genus described from continental Eocene 
floras, but it is premature, for the reasons already stat 


to go further into this question at present. The forms 4 
wave mentioned will, however, give you a general idea of 


the ran, ig of the flora. . - hte ease 
. df will have ‘been gathered fram the. anniversary 
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“addresses of our president, Mr. Carrdthers, thatthe 


importance than those of marine animals, as whilst ‘we 
have “airéady sottie idea, of the succession and develop- 
“of animallife, especially of the more. purely marine 
. : my | he Coy RE 
know very litte of the history and development of plant lite, 
Mr, Carruthers laid ‘stress on the somewhat sudden oc 
ctirrence: of. dicotyledons as being uffavourable to” the 


hypothesis: of ‘evolution it descent, | concur, with him 


ssible, of more ipterest’ 


1 


vt 


Orel Saat 
J t Yuromcatin’” Lea! wy ay 
ns Can be 
‘ , on 
<i the pets oe et 
is a 
en existing 
bots rh, pe ai hs is 
be TP yea 
: i 


Aa 
wi 
deta 
" 
ot 





‘fully chat i¢ is difficult to Sealite tins the absence. of :dico, 


‘to anly chusd but their abseice trot 





kes 1, Ye at ih Sy eaeh gy tas 
ae ¢ : é “ i, d 
PEON, * “ oe ‘nth eee 
wer ats Ty at yh ge twee rm i 
fi ira ae ‘ ie ioe yd LR ere Vee , ee, «dah atl bt “f Ay lah ih Sj 
oth SM at 1 Poa Poy ry ae eye boa, ' TOM. Fi a, rol I ra | 
me os areca peg wae a vay tala po ad oe a 
* 1 ee n iiAoas ata Me 1 ! ey ny 


‘ 
. 
, 
* 


ae « é ‘ ’ c 
yi se om eo t ee 4 
ARS at a 5 1 it 5 : 1 
tani ae, in ee 
hi iP 4 “ t ; bg : : 
al eS Sy a 4 m ae: 
t tee ” ug . ee 
‘gy Rad ‘ ' \ 1s th 


; ond, 





niding:to make their proservation dificalt, which may | 


erhaps be taken into accdgunt, Bh ae a 
Some Kinds of coniferous plants resist, decay, when im- 
\ersed. in water, more completely than do almost any 
icotyledons, ‘and this yeststance may, owing to their 
ssinous. nature, be. very greatly increased when the im- 
\ersion is'insea-water. This supposition is borne out 
a:fact T have noticed, that in some Eocene beds, such 
s the gatine. beds at Bournemouth, the Bembridge marls, 
1¢ Bracklesham beds, coniferous rémains preponderate, 
hilet ‘feorn “the two latter places I have never seen re- 
\aing of dicotyledons at all, although there is evidence in 
sese cases that dicotyledons were abundant on all 
arrounding land areas. This may partly account for 
reir complete absence in marine cretaceous rocks in 
nglend, where, as in the gault, &c., foliage, fruit, resinous 
ums in the form of amber, remains of conifer, are 
teserved, The foreign cretaceous rocks, in which an 
hundance of dicotyledons is met with, are principally of 
‘esh-water origin. | 

It should be borne in mind that our Chalk period con- 
1ins a deep sea fauna, and we have no recordin England 
$ to what were the prevailing contemporaneous shallow 
rater forms of life in other regions. I have great doubts, 
owever, as to the correct position of many of the foreign 
o-called cretaceous beds. Those of America, from which 
rast of the list of dicotyledons of this period is derived, 
nag to me, from the character of their fauna, to be 
ither Lower Eocene, or at most filling in the gap between 
ur chalk and London clay. Most of the shells have a 
iarvellotsly Eocene-like aspect, and I take it that the 
resence of an ammonite, and some few other forms of 
hells, which in England do not range above the Chalk, 
hould not be taken as conclusive evidence of the anti- 
uity of the bed, as although migrated from our seas, they 
ray very well have lived on in other regions, It is incon- 
istent to assiime that no ammonite lived on in any part 
f the world to a more recent period than that of our 
‘halk; the finding of pleurotomaria and other supposed 
xtinet cretaceous shells in Australian waters, should not 
e forgotten. The same doubts apply to many of the 
aropean leaf deposits; many of these are isolated 
atches, and their age has been inferred rather from 
né character of the leaves than from their strati- 
raphical position, The age of many of the so-called 
Jiocene leaf-beds is admitted now to be extremely 
oubtful, es . 
‘What little evidence we may expect to find in these 
eds seents to me likely to be in favour of the theory of 
volution by descent, although until the flora has been 
‘orked ont, it is premature to offer an opinion, By far 
we greater number of the plants belong to the lowest 


ivisiosi of the dicotyledons, the afefe/e, a minority are | 
dy pus, lar as I know, with cer-, 
unty be assigned tothe highest (according to. Haeckel) | 


olypetalous, whilst none can, as far 


raup, ‘the moropetale, | 
‘Prof. “Ettingshausen has traced ‘the gradual develop- 
lent af some of the Miocene forms into existing species, 
otably that of Castanea atava to Castanea vesca; when 
¢ was here last summer and ‘saw my. collection, he espe- 
ally’ picked “out the ‘castanea from Bournemouth as 
Layne the history of this genus a step further back, and . 
ming it) with: the oak-~as it possesses an oak-like 
haractér'of venation, 1 would. merely add that many 
otanists who’ have studied fossil plants, as Unger, 
chimiper; and athers, are profoqndly impressed with the 
motint: of" botanical evidence ‘that has already been 


tought forward. is support of the theory of evolution. 
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bag" 6! 0" For, 1830, with the 


rematk “ most beautiful orange red, Two 'bséredtions,” and 


Ack 


triple stars in vol, iii, of the Memoirs of the Royal Astronaing-, 


: 


cal, Society, gives the position of 


observer, most probably on Dunlop’s, whose catalogue contains 
a number of errors ; and it may also be supposed that this is the 
star spectroscopically examined by Secchi, which he calls No. 11 
of Schellerup’s catalogue of red stars, but places in 35°17’ S. 
declination (A.N. 1737), perhaps through a misprint, In this 
state of uncertainty as to the star’s true place, meridional observa- 
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he estimatéd it 6m. Dunlop in his catalogue of 253 double and 


| a highly-coloured object this. . 
for 1827, R.A. th. s90%..43%.,, N.P.D, 123° 32’, and calls it: fa) 
very singular star of the seventh magnitude, of an uncommon: :: 
red purple colour, very dusky, and ill-defined ;” he made three .:' 
observations upon.it, and notes that it had 2 small star preceding ' | 
and another following it. We may presume that these stars are — 
identical, with an error of position on ‘the part of one or other’ ”. 


tion appears very desirable, So farwe believe it is not to be found 


in any catalogue, founded on such observations; it does’ not 


occur in the zones published in the Washington volumes 1869-71, © 


a most valuable series, nor in those of Prof. Ragona in the Giornale, 


Astronomico e Meteorologico del R. Osservatorio di Palermo, 


vols. i, and ii., neither is it found in the southern catalogues of 
the Cape, Madras, or Melbourne Observatories, 
Herschel’s place reduced to 1877°0 is R.A. th. aim. 19°0s., 
N.P.D, 123° 11’ 36", 
“‘ couleur rose ; spectre 4 zones discontinues.” | 


VARIABLE Stars,—-There is considerable probability that 
Lalande 12863-5 should be added to the list of variable stars, 
His estimates of magnitude are 64 and 84 ; it is 6 on Harding's 
Atlas and in Argelander, 6°7 in Heis, 7°3 in the Durchmus« 
terung, but does not occur in Piazzi, Bessel, or Santini. Pisazzi 
has astar of the ninth magnitude about 1}° distant (VI. 190), 
which, oddly enough, he places in the Lynx. The position of 


Lalande’s star for the beginning of 1877 is in R.A, 6h. 35m. 233,, 
N.P.D, 83° 32°3’ : ar 
' Will some one of our southern readers record the actual... 
magnitude of » Doradus? At present we have the following © 


Sir John | 


Secchi says of the star he examined, ' 


estimates indicating a long period of variation. La Caille'sm, 


about 1751, Brisbane 6m. about 1825, Jacob 9'5m, in 1880 and’ 


g'2m. in 1855; while Moesta states that between February, 


1860, and January, 1861, he had always found it 84m. or om. | 


The law of variation may be similar to that of 34 Cygni, PCygnt 


of Schinfeld, the so-called Nova of 1600, 


A Fisra Comet in 185s.—In a small tract entitled “Rag= 
guagli Popolari sulle Comete Periodiche,” by Prof. Ragona, pub- 


Jished at Palermo, in 1855, there is reference to a comet stated to _ 


have heen discovered at Rome by Prof, Calandrelli, director of the * 
‘Pontifical Observatory, in the morning twilight on November 39, . 


1851, which both the discoverer and the writer. of the tract con- 
_ sidered to be the short-period comet of Brorsen, due in petihes . 
lion in the autumn of that year. By comparison with B.A. Co 


4798, the following position resulted -—~ ae 
1851, November 99, at 17h. 32m., M.T. at Rome. 


This position Prof. Ragona compares with the elements of 
Brorsen’s comet according to Dr. van Galen, and found the dif- 
ferences between calculation and observation + 35’ 27” in R.A, 
and + 11’ 1" in declination, But notwithstanding this approxi- . 
mation, it is certain it was'not the periodical comet of Broreen 


. ‘ 


Right Ascension, 14h. atm. 38%. Declination, + 1" ay’ a", 


‘that was observed ‘by Calandrelli, ‘Dr. van Galen’s prediction’ 
| having been vitiated by a serious error. of calculation, so.that,; -. 
| instead of. arriving at perihelion.on., November 10, the date af, 
-| signed by him in’ Ast Wack.,.No; 782, the comet passed thath« 
polut.. in its orbit. abaut ‘September 25, atid consequently on < 
Noweuiber 90 waa far removed. from the position. of the “body 
ohaueved by Calandailt, which wastherefore a.new comet 
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» Heis stated that Calahdlvelti putiltahinit ait accotint of his obser. | 
" vations in the Roman journals ini December, which was transferred 
to the official journal of Palermo on the rth of the samme month. 

Pérhaps 9 reference to the Italian journals might bring to light a 
further observation or observations’; the comet is said to have 
been bright, but thie weather about the date of discovery was 
unsettled, and. for several days previously had prevented observa- 
tins oF “any kind, 


Baits ON “Jurrvan. —In connection with the 
' supposed periodicity in the appearance of marked colour on the 
belts of this planet, the observations of Gruithuisen, of Munich, 
in the years 1836-40 possess interest, They are found in his 
Astronomische Fahriuch, 1839, p. 76, 1840, p. 99, and 1841, 
_‘P.to1. He first noticed the colour on April 23, 1836, at ojh., 
‘when, observing with a 30-inch refractor of 24 inches aperture, 
and power 150, the single central belt then visible had a brown 
tint throughout, and he states that, hardly believing his own 
vision, he called a person who was at hand, and on asking him 
what colour the belts presented, he replied ‘‘the colour of rust.” 
With a 5-feet telescope, power 120, the brown tint was not dis- 
tinguished. On subsequent occasions he found that with the 
highest powers of the telescope the belt appeared of a bright 
reddish brown, while with the lower powers it was merely of a 
dazk shade, and hence concluded that the intensity of light was 
_ disadvantageous to discerning the colour. In addition to the 
_ brown tint of the central belt, it was remarked that the planet 
near its north pole had a bluish-grey tint in May, 1836; a few 
months later Dr. Albert, a pupil of Bessel, observing with a 
30-inch telescope, found the polar region “quite blue.” The 
length of Gruithuisen's descriptive remarks prevents their being 
‘transférred to this column, but we refer to the observations, as 
his-aynual volumes are not often met with here, and the fact of 
such observations having been made forty years since may not be 
generally known. That these tints should have been conspicuous 
with such small optical aid is worthy of note, 


Tue IntRa-MERcURIAL PLANET.—In M. Leverrier’s last 
communication to the Paris Academy on the planet assumed to 
exist within the orbit of Mercury, it was mentioned that, with 
the elements adopted, or very similar ones, a solar conjunction 
would occur on March 22, and a transit over the sun’s disc was 
possible, though uncertain, <A close examination of the disc is 
therefore to be recommended on March 22 and 23, and there is 
Yeagon to believe that observers in widely-differing longitudes 
are prepared. to undertake it. If no transit should then occur, 
eight. or nine years may elapse before one is possible at the 
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CHEMICAL NOT. £S 

* Arvomic WEIGHTS OF CAESIUM AND. RUBIDIUM.—-M. 
Godefiroy gives.an account.in Liebig's Annales of some deter- 
— be-has made on the above subject. To obtain pure 
material he ‘employs Redtenbacher’s method for the separation 

: of the caesium, rubidium, and potassium, by preparing their, 
pape alums, separating. these by fractidnal crystallisation, 
finally converting them into pure chlorides of the metals, 

_ ‘The determination of chlorine in the non-diliqueacent caesium 
‘Chloride, gave, asthe mean of four closely-agreeing experiments, 
the‘atomic weight of caesium as equal to 132°557, the atomic 

| banc cret of ‘Ghlorine and silver being taken as 35°46 and 10794 
: wely; from analogous experiments the author finds the 

atomid Weipht ‘of ribidium to be equal to 85°476. - 


‘THE | Brace. Hizat oF Gasrs.— 
hie 45, Wiedemann gives ja, most 
" maynication ‘da tis iniatier)-in which he criticises the 
‘of Regnautt on the paced wiblect,'and describes x new metho? of 
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.. - ag ~--ig the author’s resulfs with’ those ‘of Regnatilt it: is 
foukid that the method employed by the former is not inferior in’ 
accuracy to that of Regnault, and also that @ great econoiny of 
inaterial may be effected by using Whedemann’s process 5 this 
economy. giving the experiments greater range in a comparatively ° 
shotter'time. The following tables pive a synopsis of the 
bers and numerous tables given in Wiedemarin's paper :— 

Specific Ifeats of Equal 


Il. i. IV. 
Air 02389 
es ie? 3410 
Carbon monoxide 0'2426 
Carbon dioxide O'1952 oe 
Ethylene .. 0'3364 o'5015 | 49 08 
Nitrous oxide ., 01983 | o'2212  0'24q42 | 2341 
Ammonia 0'5009 | O°5317,  O'§G2g * 123 
Lleats of dqual Volumes. 
Ve | Wht Vil VUL 
i OS a oe ific | P Vv 
oe. ee | wala | ry 
Air oe o'2389  — , — | 4 | Fo0ats 
llydrogen . ‘0 2389 =~ | — j|oro6g2! — 
Carbon monoxide... | O'2346 0 = | 1 0'967 : 100203 
Carbon dioxide... | 02985 o 3316 | 9) "3650 | 52) | 1°00722 
Ethylene , 1 0°3254 O'4052 | O'485% | 0°9677 . 
Nitrous oxide... | 0°3014 | 03362 | 0 “3712 | 15241 | 1 hep 
Ammonia .. | O'2g§2 | 0'313¢4 | | 0°3318 | o'g58y4 ; ror 881 


Columns 1., 1]., HL, contain the true specific heats at the 
temperatures indicated ; column IV. the difference of specific 
heat at 0 and 200° expressed in percentage of the specific heat at 
o°, Columns V,, V1, VIL, represent the true specific heats in 
reference to the unit of volume, the specific heat of the unit 
voluine of air being taken as 0°23893; column IX. gives 
Regnault’s proportions of the products of the volumes V and V‘, 
and the pressures P and P’, when P is at the pressure of one, and 
I’ at the pressure of two atmospheres. Herr Wiedemann thinks 
that the specific heat determined in these experiments seems to. 
be composed of two parts, the heat caused by work expended on 
the expansion of the gases in overcoming outside pressure, end 
secondly, the heat employed in the internal work of the gas. 
itself. He also thinks that attempts to determine the separate 
paits of the heat of molecular motion, of which the specific heat 
is composed in constant volumes—of the heat of atoms according 
to Naumann-—and also the attempt to establish simple relations 
between the two to be still premature, as the alteration of the 
specific heat with the temperature would cause these effects ‘ty’ 
have different relations between different temperatures. The 
author thinks that the alteration of specific heat of thé gases with 
the temperature cannot be explained by the deviation of such | 
gases from the perfect gaseous condition. As #h illustration of, 
this he cites the case of ammonia gas, which, although | more 
remote from the state of-a perfect gas than nitrous oxide or, 
carbor, dioxide, still possesses smaller ‘variations of its 
heat with change 6f temperature than either of these latter’ ‘giiaes.. 


ANTIMONY PENTACHLORIDE oN CERTAIN ‘Ore: 
Sussrances.—The action of this re-agent, on fome, 
organic substanced has lately been investigated by C. 'W. ¢ 


who 
obtained, :. Whew chlorofarm ‘and: antimony pentashloride” are,” 
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 seside' is, attacked by antimony ‘pentacloride, ‘the whole of the 
Berowine being liberated and ethyle chloride formed. The action 

















qAve quantities employed. SW thethaie ber Of mcleiles of 
Hine tivo substances the chief product is ethylene chlorobromide, 
ivhitst with two tholecules of, pentachloride to one of ethene 
bromide the product is ethene chloride. Ethene biomide is not 
Ne eted on when similarly. heated with phosphorous pentachloride. 


Cd 





bride is monochloracetic acid, accompanied by another substance 
p vith a higher boiling point. When salicylic acid is gradually 


podded to. antimony cee monochloro- wis dichloro-sali- 


Uidlieytc acid is found in small: quantities only. Dichtoro-salicylic 
j acid on being boiled with potash fora considerable length of time 
i exchanges its chlorine for hydroxyl, yielding gallic acid accom- 
panied with pyro-gallic and oxy-salicylic acids. When para. 
Loxybenzoic acid is acted on by two or four molecules of antimony 
pentachloride the monn- and dichlorinated acids are found _re- 
‘ spectively. From these reactions it is evident that the action of 
‘antimony pentachloride differs from that of its analogue, phos- 
 phorous pentachloride, since it simply parts with its chlorine, 

which replaces hydrogen in the acid radical, instead of replacing 
, the hydroxyl group by chlorine, as is generally the case when 
' Phosphorous pentachloride acts upon organic substances, 





' Action oF Cunorine on Peroxybes.—MM. Spring and 

- Arisqueta continue (Bull. Acad. de Pelg., xiii p. 565) their 

researches into the action of chlorine on. peroxydes of metals, for 
ithe purpose of elucidating the very important question whether 
the atomicity of certain bodies is variable (as supposed by Kolbe 
and Blomstrand), i.¢, whether whilst one atom of a body in a 
molecule is, say, tri-atomic and possesses basic properties, another 
atom of the same hody may be pent-atomic and partake of the 
' properties of an acid, or whether the atomicity remains invariable, 
as supposed by Kékulé and the authors of the paper. Former 
researches induced M. Spring to conclude that the atoms of chlo- 
rine possess constantly the same properties in all their compounds 
with oxygen, which would be contrary to the alleged varying 
atomicity. Now, studying the action of chlorine upon the per- 
oxyde of silver, the authors prove, by a very delicate experiment, 

that its result is the formation of a peroxyde of chlorine, a body 
prevised by the theory, but unknown until now, and they conclude, 
therefore, that the structure of peroxydes of silver and of chlorine 
is identical, which identity gives, a new argument in support of 
the invariability of me atomicity of chlorine and silver, 


Boron AND 109. ‘Sreciric i RAT —Boron occurs, it is 
“eaown} in. two different forms, in ‘the amorphous state, and in 
crystals, “M. Hampe has recently found (Lieiie’s Annaten der 
CAensi#) that‘both the black and the honey-yellow orystals are 
not ‘pure boron, but compounds of the element; the black 
‘crystals consisting of albominiam and bromine in the proportions 
 AEBj,, and the yellow crystals of dluminiam, carbon, and boron, 
.CgAl,B,_. Boron has hitherto ‘been numbered among the few 
 dlemants which show a departure from Dutong and Petit’s general 
‘ law of the constancy of specific heat into'atomic weight, and M. 
| Wetber sought thé reason for this departure in the case of boron, 

asin ‘thote of carbon: and silicon, 3 4m, the fact that the specific 


fait. verieg:, with the temperatures, ‘but. at high temperatures | 
- Redches a value which establishes an’agreement with Dulong and : 


: Petit's daw... The determination of the specific heat of boron, 
chawwever, ae, also Mi. Weber’ 8 ‘experiments, were made with 


; geese of boron, ‘New, since, according. to M. Hampe, these’ 
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ont siiccess. Hei Ie-engaged in further’ I investigating whether the, :, 
| amorphous boron can he produced in absolute purity, >. : 


Hearep Ain—Dr. Kayser, of Nuremberg, has Satay con: 
ducted a number of experiments upon the effects of heating. : 
ordinary air, with especial reference to the warming of dwellings; 7 
The results appear in the last report of the Munich Industrial | 
Museum, and may briefly be summed up as follows:—Afr | 
previously free from carbon monoxide was invariably found te : 
contain this gas after heating, The tests were performed with 
chromic acid, and also with cuprous chloride. In order to test the 
products of the decomposition of the dust present in the nir, about 
sixty litres of air, which had been heated, were drawn through — 
an ordinary apparatus for determining carbonic acid, whith con- 
tained absolute alcohol. The liquid assumed a yellowish brown 
colour, and flakey masses were suspended in it, The flakes were 
found to consist chiefly of carbon. After filtration and evapara- 
tion of the solution, a brown residue was obtained. This was: 
insoluble in water, intensely acrid, and possessed a resinous, a 
pyreumatic odour, The estimations of carbonic acid and water 
before and after heating showed no difference worthy’ of | 
mention. | 
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NOTES . 

ContRIBUTIONS are desing collected ih Stockholm for the 

establishment of a scientific college. The Dagdlatt states that 

steps will be taken at once to fill the chairs in philology, ve 
natural sciences, history, &c. 








Baron Von RICHTHOFEN, for a long series of years president 
of the Berlin Geographical Society, has accepted a call to the 
Chair of Geography in the University of Bonn. 


Tis large collections brought back by the German exploring 
expedition in the Gase//e under. the command of Baron v. 
Schleinitz have been formed into a separate museum in Berlin, 
The ethnographical section is especiaily rich and valuable, em-. 
bracing many objects brought from islands where the natives are: 
rapidly disappearing. 


Tus Society for African Exploration at Berlin has: ‘been - 
amalgamated with the newly-formed German branch of the 
international societies, under the leadership of the King. of 
Belgium. During the three years of its existence it has been) 
exceedingly active, and has expended the following sums.+—Dr, - 
Giissfcldt’s Loango expedition, 9,200/. ; expedition of Homeyer, 
Lux, and Pogge to the Cassandje, 1,000/. ; Dr. Lenz's journey 
to the Ogowe, 1,000/,; various. stations and shorter excur- 
sions, 2,500/, It hag at present over 5,000/. in its treasury. 
The first session of the newly-formed Destsche afrikanische 
Gesellschaft, was held in Berlin on January 16. The society 
confines its field of operations to Central Aftica, proposing to - 
open up this region ‘‘to civilisation, travel, and commerce, by 
the establishment of permanent stations and the maifitenance of 
exploring parties.” The energies of the society will also be | 
directed to the repression of slavery. A letter was read. from. 
the Crown Prince of Germany, expressing his desire to take an 
active part in furthering the objects of the Society. A request 
for pecuniary. assistance from: the Government hes already been 
presented to the Chancellor of the Empire. 


THE Berlin Afrikanische Gesellschaft has received, telegraphic, 
news from Dr, v. Pogge, the African explorer, who landed last 
week in Lisbon,, stating that he had succeeded in penetrating to. 
the long-sought-for country of King Muata Yambo in Central, « 
Africa. ‘A detailed report, i erated with interest in i ae : 
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‘angle ‘and was elected Fellow of the, Royal Society: aie the eatly : 


- ‘a re indeatgubly ported hts rhpenrches in Ee Alrica; 


‘Having led, duting this ‘perfod, the three German exploring 


. os into the Ogowe and Geboon region. 


| to ‘present Sir George Marés with its gold medal, 


AT tha. Junt tireeting of the Paris Geographical Society the 
Abbe Darahd gave an address, the object of which was to prove 
thatthe Portuguese crossed Central Africa in the fifteenth and 

smeiteonth tenturies, from the Congo to Mozambique. 


Prt Norwegian geologist, K. Pettersen, is planning a new 
expedition to Spiizbergen during the coming summer, which 
aim at a thorough geological survey of the island. A peti- 


‘tion has been presented to the Norwegian Goveramentt requesting | 


| a grant for the undertaking. - 
Avr the meeting of the Royal Geographical Society on Mon- 


day, Dr. Mullens read a paper on ‘Later Explorations in | 


Madagnzcar,” giving an account of five journeys of unusual 
importance, and over entirely new ground, by English mission- 
aries in Madagascar during the last two years, 


On January 13 the Sumatra Expedition of the Datch Geo- 
graphical Society embarked at Nieuwediep for the east. A 
eotps of leading scientific men have been gathered together for 
this expedition, and interesting as well as valuable results are 
‘expected from their researches. A great portion of their time will 
|. be devoted to the exploration of the as yet unvisited Diambi 
‘«¥egion, which is represented by the natives as abounding in use- 
" fal woods and minerals. The Dutch’ Government has displayed 
.. @ Lively interest in the undertaking, and has placed at the service 

of the expédition a steamer complctely fitted out for a two years’ 
“ovules If favourable reports are brought back it is intended to 
 gend colonies to the above-mentioned district. 


On January to the St. Petersburg Academy of Sciences cele- 
‘brated its tgoth annual anniversary in an extraordinary gather. 
ing, at which the Emperor and royal family were present. 
Count Liitke, the president, reviewed the past activity of the 
Academy in a short address. The great medals of merit were 
assigned this year to Profs. Beilstein and von Bunge. The 
Emperor of Germany and M. Lesseps were among the list of 
those elected as homorary members. Among the fourteen 
leading scientific men elected as corresponding members, were 
: Profs. Frankland, Newton, and Wright, England ; Prof. Kirch- 
“chaff, of Berlin; Prof Fiorelli, of Naples ; Profs. Berthclot, Egger, 
and, Decaisne, of Paris. | 

MQW Jatluaty 12, Prof. Wilhelm F. “B. Hofmeister, one of the 

German botanists, died at the age of fifty-two. 


atid ‘was elected met ber of several royal academics. In 1863 he 
was vallad té the ordinary professorship of botany in Heidelberg, 
arid in #873 accepted « call to Tubingen, Where he was . active 
piel] the time of his death, But a short time since ‘hé received 
., frit. Holland the. great medal of Boerhaave—worth 75/.—~in 


“kehognition. of his botanical investigations, Among. Prof, 
‘Hiaimeiater’s principal :works are “Die Entwickelung des. 
| Eine Reihe  mikroscopischer | 
Ugeniee * “*Wergieichen der Untersuchurig der Kel." 
und F ruchtbildung hiheren Kryptogamen, 
Hdung der Coniferen,” and an extensive hhand- | 


“Embryo der ‘Phanerogamen. 
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bak, & J physidlogical botany, published in conjunction with de 
Bary, Trini and Sachs. | 
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Alfred Stee: ERS,» ‘F.C, By: . Sombre F.L8.,, &. Mr. |. 
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‘ Although | 
a a sit. taught botatiist, he attracted ettention at an early age by 
hiv. publications on embryology and the physiology of plants, 


thirty-six geographical societies i in existence dt present,’ | 
to record the death, on the 11th inat., of Mr. | 


age of twertty-one. As tin eminent and woll-qualiied ihedical man 
Ke held: many offices, iticluding that of Surveok to the Bank of | 


“Ts me it f miighens Ta scientific men he is best known.ax the: taventor of. o 
ie Con 1 a the dtalian {Geographical Society have agreed | the é batt ery khowh as Smee’ $ Battery, and which for cartaly 3 rire ; 


pores is stil more useful than any other-forin of battery. "For. 
this he got the Gold Medal fof the Society of Aris in 1840, 
He was author of numerous works, of which we note the fol- 
lowing :— Elements of Electro-Metatlurgy,” « “ Sources of Phy- | 


{ sical Science,” “ Elements of Electro- Biology,” “Onthe Mono. | 


gehesis of Physical Forces,” ‘‘ Lecture on Electro- Melle 
“My Garden,” “6 The Mind of Man.” | 


Tux French Oficiel publishes the regulations for the appoint 
ment of professors of hydrography by the Government. There 
are to be three classes of them. The third class is to be recruited. 
by competitive examination from officers of the natipnal navy. 
and captains of the mercantile navy. They are to be appointed 
by the President of the Republic, according to the award given 
by the jury of admission. The jury is to be composed of an 
admixal or vice-admiral president, two examiners from the 
marine department, a hydrographical engineer, and a professor 
of hydrography. , 


Tue credit asked by the French Government for public in- 
struction in 1878 is 52,000,000 francs. In 1877 it was 49,000, 000, 
and in 1876 only 39,000,000. 


Tk electric light is becoming common in Paris in connection 
with works that have to be carried on during the night. A large 
lamp fed by a six-horse power has been established in the Avenue 
de POp¢ra, and others are employed in the Trocadero in connec- 
tion with the building of the Exhibition Palace. The gramme 
machine and screw regulator are employed. 


Tue first number iy issued of an important publication, ZA 
Wild Flowers af America, by Vx. G. L. Goodale, Professor in Har- 
vard University, with coloured illustrations byIsaac Sprague. The 
present number consists of figures of five species, in four plates, 
and the plates are accompanied by a botanical description to- 
gether with some gossip about folk-lore, popular names, &c. 
The paucity of figures of even the commoner American plants 
will render the work very welcome to botanists. The name of. 
the artist is a sufficient guarantee of the faithfulness of the draw. 
ing, and the colouring appears to us to be successful. 


Carr, H. W. Howaare, Acting Signal Officer, U.S.N., 
suggests the following method of attaining the .N orth Pole :— 
To be able to take advantage of the occasional breaking-up of 
the ice-barrier with the greatest certainty and with the least.ex- 
periditure of time, fnoney, and human life, it fs esdential that 
the exploring party be on the ground at the very tinie the ice 
gives way dnd opens the gateway to the long-sought prize. This 
can only be done by colonising a few hardy, sesolute, and expe» 


| rieticed men at some point near the borders of the Polar Seq, - 


and the nidst favourable one for the purpose appears to be that’ 
where the Discovery wintered last year. Such 2 party should consist, 
of at least twenty men, and should be provided with provistoris: 
and other necessary supplies for three years, at the end of which’ 
petiod they should be visited, and, if still wnsuccessfdl dn ace 
ishing the object, revictualled and again left to their work,- 
It is. stated. that an effort will ‘be made to eats ia ae | 


Govetaiment t6. adopt this plan. 
Banke’ 8 ast! Geographischer Yabresbevicht shows a. sian’ 
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poit the overlying weight, 
the, use of snow-shoes, = oe 
Te Prussian Universities granted during the past yeat 500 
doctor's diplomas upon the basis of 4 thesis and oral examina- 
tlon, Gittingent bestowed 139, Berlin, 90, Twenty honorary 
‘degrees were granted during the same period. 

M. Frzeav has been elected Vice-President of the French 
‘Acadetay of Sciences for the coming year, from the section of 
the mathematical sciences; the President is M. Peligot. Of 
the Academy's A/émpires, tome xxxix., in course of publication, 
is reserved for works of M. Chevreul, on dyeing, on an error 
of reasoning frequent in sciences which ‘are concerned with the 
concrete, science in relation to grammar, history of opinions 
on the chetnical nature of bodies of chemical and living species, 
&e. The Academy is also publishing a number of documents 
on the Transit of Venus. Tomes xxiii, xxiv., and xxv. of 
Adémoires des Savants Etrangers contain memoirs on the theory 
of running waters, a system of irrigation, the succinic series, the 
carboniferous flora of the department of the Loire, the trans- 
formation and equivalence of chemical forces, the transparence 
of flames, vision of scintillating lights and nocturnal transparence 
of the atmosphere, the Phylloxera, &c, 
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THE Bulletin dela Fédération des Socidtds d’ Horticulture de 
Belgigue for 1875 is just published, and illustrates the great 
activity with which this branch of science is pursued in the little 
kingdom. Besides the official papers connected with the federa- 
tion, and reports frum twenty-five associated societies, the volume 
contains the * Correspondance botanique” for that year, a list 
of botanists and horticulturists holding oijlcial positions through- 
out the world, a sketch of the life of Mathias de l’Obel (Lo- 
belius), by E. Morren, and several other papers by the same 
writer, 


Mx, THOMAS COMBER reprints from the TZrassactions of the 
Historic Society of Lancashire and Cheshire, a useful paper en- 
titled “ Geographical Statistics of the Extra-British European 
Flora,” containing a cousiderable mass of information which 
will be valuable to anyone interested in the subject of the dis- 
tribution of continental species, and the causes of the range 
which they now enjoy. 


Huncaky is developing no small degree of activity in matters 
of acientific interest. The president of the Royal Society for 
Natural Sciences at Pesth reported in the annual Session of 
January. 17, that the present membership amounts to 4,650. 
Five subjects for prize treatises were announced, one of which 
was on the chemical resources and industries of the kingdom. 


THE phenomenon of the “black drop” has recently been made 
the subject of experimental study by M; Ch. André, who has 
communicated his results io the French Academy. Without 
stopping to describe his artificial transit, we may state that he 
had a battery communicating with the planet Venus, the other 
with the limb of the sun; and at the moment of geometrical 
contact a. current was produced, which was registered on 
Brequet chronograph. On the same instrument was inscribed 
parallelly the hour given by a Winnerl pendulum, and the mark 
produced by. the observer pressing down'a Morse key. The con- 
clusions of M, Andréare, shortly, as follows: ‘The black drop is 
not an accidental fact, but one that is nécessary and character- 
istic ‘of the’ phetiomenon. With sufficiently strong light, the 
bridge is always produced at the moment of geometric con- 
tart, Rowever ‘perfect the telescope, It may be made to dis- 
ppear entirely in the retihal image, either by increasing suffi- 
theatly the absorbent power of the dark glass used, or by placing 
iieatoriy dtive a sereen formed of 9 large number of very. 
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the transit is produced in a geometric manner,’ All ‘these facts 
accord with the theory of diffraction rightly intérpreted. The 
ligament is not a real obstacle to observation of the. transit. 
There is a simullancous phase for all telescopes, whatever their 
apertures, which corresponds to geometric contact, and after a 
suitable education one may observe with an error equal at ‘the . 
most to 0'75s. for internal contact of ingress, and 1-gos, for in< 
ternal contact of egress. The total error, then, may be ree | 
duced to 2°58, Now to have the solar parallax to a hundredth | 
of second of arc, it ig sufficient not to commit, in the duration 
of transit, an error above five seconds of time; hence the 
observation of the transit of Venus may furnish this parallax to 
nearly five-thousandths of a second of arc. | 


A rain of Koenig Ut* forks will show the phenomenon ot 
sympathetic resonance at much greater distance than a pair of 
Ut? forks. ‘he common explanation is that as double the 
number of impulses are delivered in a second, double the energy 
ig conveyed to the distant fork. This is questioned by Mr 
Robert Spice (American Journal of Science and Arts), in view 
of the law of forces radiating from a centre. At twenty feet, in 
fact, the intensity of resonance of Ut* forks is undoubtedly 
greater than the intensity of Ut’ forks at six feet, With Ut® 
forks of bell-metal he got, at forty feet, a greater result than that 
obtained with the steel Ut* forks of Koenig. The hypothesis he 
offers isthis: Zhe intensily of sympathetsc resonance of forks om 
their cases increases with the angular deviation or motion of the 
prongs. By means of an electrochemical ‘registering apparatus 
Mr. Spice finds that when a fork (between Ut® and Ut‘) is in 
vibration, its stem or handle alternately rises and falls in accord 
with the period of the fork, through about 4, inch. In sympa- 
thetic resonance the case gives the stem this up-and-down motion, 
which is conveyed to the prongs and sets them in motion, asa 
hand might start a pendulum suspended from it (by moving late. 
rally, say, one inch each way), This motion of ,'y inch may be 
looked on as a constant. If we decrease the length of the fork 
without altering the constant, we thereby allow of a greater 
initial angle, the result of which is the same as shortening the 
pendulum cord. Thus we are in 2 position to explain the depart- 
ment of the bell-metal forks, The velocity of sound in bell. 
metal is much less than in stecl; hence, retaining similar thick 
nesses in both cases, an Ut? fork in bell-metal would be shorter’: 
than an Ut? fork in steel. Therefore, though we retain the 
vibration number, we gain advantage from the shortiess of 
the fork, and hence from the increase of angular motion of 
the prongs. 


THe applicability to liquids of Kirchoff’s law as to the sub- 
division of galvanic currents in bifurcating metallic conductors 
having been doubted, Prof. Lenz has recently (Def, de l’Ac 
de St. Pétersh., vol. xxii, No. 3) made a series of experi- 
ments with solutions of sulphates of copper and zinc and of 
nitrate of silver. He arrives at the conclusion that the subs. 
division of galvanic currents in liquids follows exactly the same 
laws as their subdivision in metallic conductors. _ eo 


In a paper ‘‘On Evolution in Geology,” in the January’ 
number of the Geolvgizal Magastne, Mr. W. J. Solas, ‘starting 
from the ground that the energy of the earth and the sun is 4 
continually diminishing quantity, and must at the beginning of 
geological history have been far in excess of its present amount,’ 
briefly discusses the inflnence of this greater quantity of energy 
on geological changes, He arrives at the conclusion that all 
main factors of geological ‘changes, viz., the denudation, repro-' 


. duction, and the elevation and depression of strata, must have 


notably and rapidly decreased in intensity ; and, alluding to the » 
opposition met with from geologists by Sir W. Thomson's views, 
Of sitteippting to check’the results as to 
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| . Tate Chair of Botany at ‘Aberdeen, “we learn from the Gar- 
_ dene?’s Chronicle, 4s “likely to be vacant shortly. Among the 
candidates ane mentioned 'the names of Dr. J. B. Balfour, Rev. 


De. Brown, Di. W. R. M‘Nab, and ‘Dr, Trail, a 
MR. CP, Qorivin, who has been studying the art of 


‘aguéyinm management at the Royal Aquarium, Westminster, 
haz ‘been appointed Curator and Resident Naturalist to the 
Myuarium recently completed at Great Yarmouth, Norfolk. 
> THOR distance between Paris and Marseilles is 863 kilometres, 
‘not 1,820, as stated in our note on p. 266 last week. 


: Tar additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey ( Cercopithecus cynosurus) 


from East Africa, presented by Mr, L..C. Brown; a Macaque . 


Monkey (Afacacus cynomolgus) from India, presented by Mrs. 
Cecil Long ; a Pig-tailed Monkey (Afacacus nemestrinus) from 
Java, presented by the crew of H.M.S. Dwarf; a Bay Lynx 
(Fetis rufa) from ‘North America, presented by Mr. W. Otho 
N. Shaw; ‘two Teguexin Lizards (Zeus teeuexin) from South 
Atherica, ‘presented by Mr, A. Stradling; an Ocelot (és 
pardalis), an Azara’s Fox (Canis azare) from South America, a 
Tataupa Tinamou (Crypturus taiaup2), two Talpacoti Ground 
Doves (Chameapilia tfalpacoti', two Sealy Doves (Scardafella 
syuamosa) from Brazil, a Chopi Starling (4phobus chop), a 
Chilian Sea Eagle (Gerancadtus aguia) from Pernambuco, depo- 


_ sited ; two Ring-tailed Lemurs (Zener catia) from Madagascar, 


purchased. 
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tributions to meteorology, being results derived from an exami- - 


nation of the observations of the United States Signal Service, 
and from other sources, by Elias Loomis.——On some points in 
comnection with vegetation, by J. H. Gilbert.—~Observations on 


2 property of the retina first noticed by Tait, by Ogden N. Rood, — 


On grains of metallic iron in Dolerytes from New Hampshire, by’ 
George W. Hawes.~-On certain phenomena of binocular vision, 
by Francis E. Nipher,—Notes on the Vespertine strata of 

irginia and West Virginia, by William M. Fontaine.—On the 


Vir 
- groduction of transparent metallic films by the electrical dis- 
. Charge in exhausted tubes, by Arthur W. Wright. : 


Tare Verkandlusgen des naturhistorischen Vereins der preus- 


_tischen Rheinlanie und Westfalens (Jabrg. 33, Part 1,) contain 


‘the. following | s of interest :—Geological, Mineralogical 
; bie vical Section ; On some new discoveries c the 
by W. Treakner.—~ 


stone in the vici- 


p.-+On: some’ bronze implements found near the 
ood with 
image of é alan face, by ha? same,--On the ao-called 
ericlinic combinations of Aibite 
fokiecn 3 J Brookite crystals, 
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) . In Dareste’s inven: 
the reproduction of ‘eels, ‘by ‘Prof "Troschel: wow 81 
of the German up 





latge aystem of trachee, by Dr, Bértkaw.—On 


tigations of. 


St, Guonge Botanical Section: On ‘the in@uence ‘of: interior 
 ¢duses upon new formations in plants, by “Prof, 


Se, Ae OF. : 4 
Vochting.—-On the fruit of Raphia tadigera, by the saine, 


2 


cig dag er chalk,'by-Dr., Sehhiter,— 
| On the. spermatogenesis of Amphsbia, by ‘Prot won’ Ia Valette. 


some phenomena observed in the botanical garden of Poppels: - 


orf, near Bonn, during the summer of 1875, by Heer Kornicke,. 








| SOCIETIES 
a _ LONDON _ 
Royal Astronomical Society, January 12.—Mr. William 


Huggins, D.C.L., president, in the chair.—Mr. Robert John | 


Baillie, Mr. Henry Vere Barclay, the Rev. Daniel Dutton, Mr. 
Samuel Haywood, Dr. Louis Stomeyer Little, Mr. Richard 
Pearce, Commander William James Lloyd Wharton, R.N., 
H.M. surveying ship Fawn, and Mr. Jesse Young, were elected 
Fellows of the Society.—A paper by Mr. Marth giving an 


ephemeris for the satellites of Uranus for the year 1877, - 


was read. This is one of a series of papers which Mr, Matth 
has presented to the Society giving ephemerides useful fur 


hystcal observations of the major planets and their satellites, | 


It was remarked by the president thut these ephemerides involve 
much labour in their construction, and the astronomical world is 
reatly indebted to Mr. Marth for their production.~A paper 
by Prof. Harkness on the theory of the horizontal photohelio- 
graph was read. The instrument consists of a heliostat and a 
long focussed cbject-glass, in the principal focus of which the 
negatives are faken ; the distortion produced by secondary mag- 
nifiers is thus avoided, and very accurate means are adopted for’ 
determining the shrinkage of the cullodion film upun the plate 
and the accurate orientation of the photograph.—-Mr. Wentworth 
Erck read a paper on an improved eye-piece for viewing the 
sun. Ilis method is to use a small glass prism as a redector 
which is placed within the image of the sun, ro that only a 
portion of the rays from apart of the disc are reflected into 
the eyepiece at any one time; the effects of heating ‘are 
thus reduced to a minimum, and for viewing small areas 
of the sun the eye-piece is preferable to that suggested 
by Mr. Dawes in which the light of the whole image is 
reflected and the small area to be observed is viewed through a 
diaphragm which is exposed to the beating effects of the reflected 
rays~-A paper by Mr. Knott was presented to the socisty; it 
contains a catalogue which he has been some years in preparing, 
and gives a very large number of micrometrical measures of 
double stars which have been made with a very fine eight-inch 
refracting telescope formerly the property of Mr. Dawes. 


Chemical Society, January 18.—T’rof, Odling, F,R.S., vice 
president, in the chair.—The secretary read a paper by Dr, 
Jager on some derivatives of dithymyltriclorethane, a substance 
produced on adding a mixture of sulphuric and acetic acids to 4 
m'xture of thymol and chloral. By hesting this compound with. 
zinc dust it yielda dithymylethane and dithymylethene, -—-Mr. 
Kingsett then read a preliminary notice by Dr. Heike and him- 
‘Self on some new reactions in organic chemistry and their ulti- 
mate bearings, showing that the colour reaction known ag the 
*' Pettenkofer reaction ” produced by the action of sulphuric acid, 
on sugar and cholic acid extended to many other substances, 
some of which did not require the admixture of su.ar to pros 
duee the colour. This was followed by a paper on dinitrogo- 
‘orgin and dinitro-orcin, by Dr. J. Stenhouse and Myr. C.. 2 
Groves, in which the methods of preparation and propertiga of 


.| these compounds were fully described.—-The last commanicestcn, 


by Mr, T. Carnelley, was on high meltiig points with speck 


reference to those of metallic salts, Part 3.—The meeting wag: 


then adjourned until Thursday, February 2. | 
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“by the same.--On geological researches made at Nagyag and. |: eee cal Society, J anuary 16.—Prof, Newton, F.R.S., 
Ve dapatak, in. Trangylvania, by Prof. vom Rath.-On alivine | vice-presid deat, in the chair.—Capt, H.-W, Feilden, exhibited 
. from: Dockweiler and on crystallised slakes, by Dr. Mobr.~ | anc made rematkes on some of. the birds collected by bim inthe | 
Physical ‘Section : On Mallet's theory of voleanic foree, by Prof, | Arctic regions during the recent North Polat Expedition. ' Six... 
A. von Laseolx:—On a farther simplification of the electro- | ‘teen epécies wore enumerated os having been met with onthe 
dynamite Fandainental law, by Prof. Clausins;—-On anomalous | shores of the‘Polar Basin, end north .of 82° N. lat, bat sonic. 
pemsion of light): by Prof. Ketteler.—On the effects of a stroke |'of these only aopurred as stragclers,—-The Rev, Canon Tylstram, 

of Tights’ , Here Giescler.—Zoological and Anatomical | exhibited and madereniarks.on a'specimen of a rare terrestrial, 
i's Spoptionl ‘evie | Dormouse (Zremys. enelanims), ‘obtained ‘by him in Spatiern 

a, eatisie, ‘where it dv found in desert places.—-Mr, P,, Ly ‘Stleter; 
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mals, hieds, reptiles, fishes, and insect ; : 

the Rev. George Brown hiring. his. recent, residence in Duke 
of Vork Island, and during ‘excisions: to..the neighbouring 
i slands of Ne Britain and ‘Mew Indiand. Prof. A. I . Garrod 
tead & note on a variety of the domestic swine in the Society’s 
collection, and pointed ont that the D pexg of rudiments of a 
supplementary digit between the third and fourth digit might be 
the cause of the consolidation ‘of the hoof, observable in this 
variety.--A, comimunication was read from. Mr. Heary Durnford 
containing ‘notices of the habits of some small mammals obtained 
in the neighbouthood of Buenos Ayres.—A communication was 
read. from Mr. Gerard Kreffi, containing notes on a young living 
Cassowaty'(Cammarius australis), which had been obtained from 
North Australia, and was destined for the Society’s collection. — 
‘# communication was read from Mr. G. French Angas, con- 
taining a description af a new species of /igix, from South 
hustralia, which he proposed to call /7elix (Rhagada) hoorin- 
gensis, A. second paper by Mr. Angas contained the description 
of two genera and twenty species of marine shells, from different 
localities on the coast of New South Wales. 


: Geological Society, December 20.——Prof, P. Martin Duncan, 


F.R.S., president, in the chair.—Bartholomew Parker Bidder, 


Robert William Cheadle, David Grieve, Player Isaac, James Love, 


‘Kerry Nicholls, William Ridley, William Joseph Spratling, and 
Gegrge Blake Walker were elected Fellows of the Society.— 
The President announced that the late Dr. Barlow had left to 
the Society by will the sum of s00/., to be invested and to con- 
stitute a fund under the title of the Jameson-Barlow Fund,” the 
proceeds to be applied annually, or at intervals of two or more 
years, at the discretion of the Council, in such manner as shall 


seem to thei best for the advancement of the study of geology. 
Dr. Barlow also left to the Society, under certain restrictions, 


his. collections of geological specimens, and a selection of books 
from his library. The President further announced the donation 
to, the. Society, by the Karl of Enniskillen, of the drawings 
mate by Mr. Dinkel, from Sir Philip de Malpas Grey-Egerton’s 
collection, for the illustration of Prof. Agassiz's great work on 
Fossil Fishes, presented in accordance with the promise made 

joliowing com- 
munications were read:—On Pharetrosporgia strahant, a fossil 
‘Holorhaphidote Sponge from the Cambridge Coprolite Bed, by 


by his Lordship at the meeting of May 24.—The 


W..J. Sollas, F.G.S —On the remains of a large Crustacean, 


probably indicative of a new species of Lurypterns, or allied 
genus (Lwryplerus ? stevensont) from the Lower ‘Carboniferous 


series (Cement-stane group) of Berwickshire, by Rubert Ethe- 
ridge, jun, F.G.S., I ) 
cotland. The fragmentary Crustacean remains descsibed in 


this paper are referred by the author to a large species of 


urypterus. They are from a rather lower horizon in the Lawer 
Carboniferous than that from which Aurypierus scowlert, Hib- 


be#t, was obtained, The animal was probably twice the size of 
£. scouiert, The remains consist of large scale-like maskings and 
rginal spines which once.covered the surface and bordered 
he head and the hinder ‘cdges of the body segments of 4 gigantic 
Crustacean, agreeing in general characters with the same parts 


ma 
the 
Ain’ Z. scouleri, but difiering in points of detail. For the species, 


supposing it to. be distinct, the author proposes the name of FZ.’ 


slewnsont.—On the Silurian Grits near Corwen, North Wales, 


by Prof. T. McKenny Hughes, F.G.S. The author commenced 


with a description’ of sections’ near Corwen, in North Wales, 


from which he made out that the prits close’ to Corwen were not 
the Denbigh grits, bat a lower vanable series, passmp im places 
inio conglomerate and sandstone with subordinate limestone and 

under the name of“ Zhe Corwen Bats,” he 
having traced them round the hills south of 


shale, ‘The series, 
described in detail, 
‘Corwen, als near Bryngotlan, south of the Vale. of Clwyd, on 
mea ears and south of Llangollen. “He had noticed in places 
tm Teh d of ‘double cleavage affecting the lower series, but not the 
Upper; .and also fragments of cleaved mudstone included in the 
‘Wpper, fom which he inferred a disturbance of the older rocks 
Brevious to the. deposition of the newer. He exhibited a selec- 
tion. of foosils, and said that immediately below the Corwen 
beady thare were none but Bala fossils,’ In the Corwen beds all 
‘the faw' fossils | 
wore of them; as. Merittedla evrassa' and Peraie crenuluta, being 
: ni to that formation,. Un the Aaggy slates above the. Pale 
es He hail found ‘Graptolites and.Cirthoceratites of the same 
Poa e tee koundl. ta. the: Denbigh ls 
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ds found were.‘comymen to the Llandovery rocks, | 
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Jurian, thus including in the Pale Slaiég of Tarantion Shale « 
thick series which intervened between the Corwétl Hed¢ and the 
flaggy slates of Penyglog.—On mineral veins, ‘hy ‘W... Morgan, 
comimunicated by Warington W. Smyth, F.R.S. 00 00” 


. Meteorological Society, January 17.—Annual General’. 
Meeting. Mr. H. .S, Eaton, president, in the chair.—'. 
The Council in their Report to the Fellows expressed their’: 
satisfaction at the pronase that had been made by. the Society 
during the year. The first point. on which they thought there 
wag reason for congratulation was the publication in their’ 
journal of the daily observations taken at Hawes and Strathfield 
Turgiss and of the monthly abstracts of the observations at thir- 
teen other stations. The increase in the nomber of Fellows 
was considered worthy of special reference, as it is an indication 
not only of the vitality of the Society but also of the advance 
which meteotulogy is now making amongst the professional and 
general public. They also referred with much satisfaction to 
the enlargement of the  rebaaley Journal as wellias to the printing 
of the Catalogue of the Library and of the List of Fellows, which 
have both been issued during the year, They drew-special alten- 
tion to the report.of Mr. Symons on the new stations which have 
been inspected and brought into relation with the Society. The 
financial position, notwithstanding the large outlays during the 
year, was very good. The report also contained the very in-: 
teresting discussion by the Rev. T. A. Preston, of the observa> 
tions on natural periodical phenomena. -—The following gentlemen 
were elected Officers and Council for the ensuing year :—Presi-. 
dent, Henry Storks Eaton, M.A. Vice-Presidents : James Park 
Harrison, M.A., John Knox Laughton, F.R. A.S., Robert James 
Mann, F.R.A.S, Charles Vincent Walkei, F.R.S. Treasurer, 
Henry Perigal, F.R.A.S. Trustees: Sir Antonio Brady, F.G.S., 
Stephen Wuliam Silver, F.K.G.S. Secretaries : George James 
Symons, John W. Tripe, M.D. Foreign Secretary. Robert H. 
Scott, F.R.S. Council; Percy Bicknell, Arthur Brewin, F.R.AS.,. 
Charics Brooke, F.R.S., Edward Ernest Dymond, John Evans, 
F.K.S., Rogers Field, Assoc. Inst. C.E., Charles Greaves, 
M. Inst. C.E., William Carpenter Nash, Rev. Thomas Arthur 
Preston, M.A., William Sowerby, F.L,S., Capt. Henry Toynbee, 
F.R.A.S., George Mathews Whipple, F.R.A.S. 


PARIS 


Academy of Sciences, January 8.—M. Peligot in the chair. 
—The following papers were read :—Exploration of the Gulf, of 
the two Syrtes, between Sfax and Benghazi, by M, Mouchez,. 
This was in the early part of last year, The author sketches 
the character of the coast, and refers to difficulties he had with 
the natives, who are very hostile to Frenchmen, but receive 
Englishmen with ovation, for defending the Sultan, They had. 
some curious very old arms. The great recent development 
of the Alfa trade on the Algerian coast is notable, and the 
fact that while 75 per ceut. comes to England and. 18 per cent, 
to Spain, only 4 per cent. comes to France. M, Mowcher re- 
frets this small consumption by his country,—-Theorems relating 
to series of triangles of the same perimeter satisfying four other 
conditions, by M. Chasles.—Does ozone combine with free 
nitrogen in presence of alkalies to form nitrous compounds and’ 
nitrates ? by M. Berthelot. He verifies Schdnbein’s observations 
ou the formation of nitrous compounds during slow oxidation of 
phosphorus in contact with air, but he had not observed oxida- 
tion of free nitrogen by ozone in presence of alkalies. He 
oma out some sources of error in Schinbein’s experiments.-~ 

ote on the alteration of urine, 2 propos of rébent communications: 
of Dr. Bastian, by MM. Pasteur and Joubert. Dr. Bastian had 
said that M. Pasteur in repeatiny his experiment had exceeded 
the point of saturation of the urine {with solid potash). MM. 
Pasteur and Joubert have re-examined the point, in careful expe- 
riment, and produced exact neutralisation ; though they. consider 
this not indispensable Jor fertilisation. Dr. Bastian would have 
got quite different results ‘from what he described, had he used 
KO, HO, ‘which alone can proverly be called potast.— Observa- 
tions on the interior structure of one of the masses of native iron 
of Ovifak,. by M. Daubrée, in its section it presented the | 

ct of a loop of iron from a refining hearth, the scoria of 
which had been very incompletely expelled by compression with . 
the hammer. or rolling mill,—Note on the fall of a meteorite . 
lace on Auguat 16, 1875, at Feid Chaix, in the 
alle, »provinge of Constantine, by M. Daubréa,:. Xt... 

'y & sidise- was heard like a thunderpedl and ©. 
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, Blart. Report on. memoir of M: Haton de la Goupilliere, 

entitled * hes On the Brachistochroné of a Heavy Body 
with regard to Passive Resistances.”— Determination of the palar 
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distance in magnets; ‘by IM. Benoit. —Experiments on the coagu- | 
lation of fore, bp vw Schmidt. ‘This Ta canentialiy a process 7 


of fermentation; saluble albuminoid substances are thanged'b 
the ‘action ‘of a specific “ferment and in presence’ of y sma 
quantity of netitral sdlts-of alkaline metals, into insoluble bodies, 
‘The ferment does not pie-exist ; it is formed when ‘the liquids 
ure brought ‘into abyarmal conditions. The places of its forma- 
‘tion’are the white corpuscles of the blood, the lymph, chyle, and 
‘pas, and the cells of certain tissues, which undergo decomposi- 
‘tion, the liquid then receiving from them a new quantity of 
“@brinoplastic substance. Meanwhile all the fibrinogen substance 
; disappears as such, while the fibrinoplastic substance in excess, 
with the ferment becomes a constituent of the serum. 
A temperature of zero retards considerably the formation of the 
ferment; concentrated neutral salts of ‘alkaline metals hinder it 
almost entirely, They also paralyse the action of the ferment in 
the liquids.—-On the spontaneous disappearance of a disease 
which for seven years attacked the vines in the island of Cyprus, 
by M. Dubreuil, It seemis to have been Sidium ; its disappear- 
ance is attributed to the growing of abundance of sumach 
wong the vines.--On the construction of open mauometers, for 
measuring high pressures, by M. Cailletet. In his apparatus a 
metallia tube (yom, long zmm. inner diameter) is seldered into 
g.reseryoir of mercury at the foot of a hill side. At the free end 
above is adapted a wide glass tube. When the mercury is com- 
pressed in the reservoir it rises to the glass tube. This upper 
part is moyable by reason of the flexibility of the metallic tube, 
and may be shilted between stakes fixed on the slope. The 
pressure developed is measured by the difference of levels of the 
mercury in the glass tube and the reservoir..-Effects of heat on 
voltaic circnits completed by an electrolyte, by M. Hellesen. In 
one arrangement two test tubes are connected by a tube near the 
top and fitted with saturated solution of sulphate of copper; a 
copper plate is inserted in the upper part in one, another in the 
lower part in the other ; and the former is heated with a spirit 
lamp. . A considerable current is had.—Action of sulphate of 
lime on alkaline hy tery by M. Ditte.—On the camphor of 
patchouli, by M. de Monigolfier..—Nute on the life and survival 
of spermatozoids within the mammalian egg, by M. Campana, 
January 15.—-M. Fizeau in the chair.— The following papers 
were read :—Exploration of the Great Syrtes, by M. Mouchez. 
‘He describes this coast as in great part an utter desert of sand, 
without tree or dwelling ; and the beach strewed with wreck of 
vesstls whose surviving crews were probably massacred. Car 
survey was made of some 250 leagues of coast line, also observa- 


tion. of the tide (total amplitude at Syzygies about: 1°5m.), the | 


strange atmospheric refractions preceding and following the 
siroceo, the declination of the needle, and natural history. ~- 
-Note on the question of the nature and the contagion of the 
disease called typhoid fever, by M. Bauillaud., M. Pasteur referred 
to-his sesearches in which be had proved the disease of silk- 
‘worms to be both contagious and infectious in the highest degree 
. and not at all epidemic, in the ord 
‘probably hold good for typhoid fever. M. Chevreul also made 


some remarks.—S ic study of the tiew star observed by 
'M. Schmidt, by FP. ‘Seecht. His "obaceralioie chiéfly confirm 


those by M, Cormus—On the application of photography to ob- 
pecan of the transit of Venus, by M. Angot. Tle treats of 


the measurement of direct parallactic effect ; which can be mea- | 
-gurod (1) by the angle of position ; and (2) by the distance of the | 9, 


gentres of the two stars, In the former it is difficult im ‘practice 
to get with sufficient exactness a fixed direction as origin ‘for the 


s of position, The American expeditions have come nearest 


t 
‘poring the problem, and their results will aid to a judgment on 


‘the method. In the second method, the determination of the 


f 
‘ 
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‘ft.aiay be met. A third method, based on the fact, that for 
objects ‘uniformly illuminated, with straight borders and dimen- | 


sions fer abaye the zone of diffraction, the increase of the image 
OF & Himinog. 6 ject is equal to the diminntion of that of 
dark object in dike circymstances, seems at first irreproach- 

ble, but, is priictice, leads to much error, because (1) the diameter 





+4 
4 
‘ 

r 


‘and.'(2), the luminous ‘intensity 9 


of ‘the (4 if r. te Bi , 2, ache bet rf pre . of 
ggitierent parte of the atin i si6t wilforn,-—Experiments of the, 


Mey toa twits, 








1 
” 


“eoagilation of fibrine, by M..Schm iat Yio Mattar 


1 


was-elected : 


ordinary sense,. The same would | 


aogalar value of the images is a difficulty; M: Angot shows how |} 


from bing Iusge with reference’ to the extent, 
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fit saagreer gl atid contain feraiwnt and which are ‘gener 


@s, and fbrinogenous liquids, seropities which contain the. 
substance fibrinogen.—Second note relative to the "pects pro- 
duced. ‘by Phylloxera on the roots of various Aterican and. 
indigenous stocks, by M. Foey.--Effects of dilute sulphocar-. 
bonates.on vines, by M. Maistre,—-On the simultaneous determi. 
nation of annual constants of aberration and of parallax, by M. 
Trepied. ‘Observations of declination will give at once and with 
the same weight, the special constants of aberration and parallax 
for each of the: stars, and these determinations, made at two. 
stations suitably chosen will enable us to appreciate the influence ' 
of the absolute movement of translation of the solar system on 
the phenomenon of aberration.—On the relations which neces- 
sarily exist between the periods of the quadratrix of the moat 
general algebraic curve of degree m, and, 2 fortiort, of a patti- 
cular curve in its degree, by M. Marie, —The phenomena of the 
radiometer explained by means of pyro-electricity, by M. de 
Fonvielle, Pyro-electric phenomena occur not only at the sur- 
face of certain crystals when subjected to a variation of tempera- 
ture, but gry non-conducting body submitted to the action of 
luminons rays is heated, then electrified more or less according 
to its nature and the intensity of the action. M. Fonvielle thinks 
all the phenomena hitherto observed in the radiometer may be | 
thus explained. Note on a new derivative of albuminoid matter, | 
‘by M. Schii eodlpenth SAP the optical properties of Mannite, - 
by MM. Miintz and Aubin.~-Action of chlorochromic acid on , 
anic matters, by M. Etard.—-Chemical studies on mistletoe. 
(Visewn aloum, Linn.), by MM, Grandeau and Bouton: 1. The 
composition of the stem’ differs essentially from that of the 
A spe of trees on which it grows, 2, The composition varies with : 
e species, 3. Mistletoe contains much more potash and phos- 
phoric acid than its supporting trees, and much less lime. 4. It 
seems to live on the tree like a plant on the soil; it takes from 
the yellow parts porged with nutritive juices, the incombustible 
matters necessary for its organisation._-On testing of whes for 
fuchsine and other similar colouring matters, by M. Béchamp.-—~ 
On the ‘passage of plasma through living unperforated mem-' 
branes, by M, Cornu. It passes in a manner contrary apparently 
to the laws of endosmose.-—On the winter of 1877, by M Renou. 
—M. Archereau presented prepared carbons for the electric 
light, ssid to increase the stability and illuminating power. 
They consist of carbon agglomerated and compressed, mixed 


with magnesia. 
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Da RWIN'S u GROLOBICAL OBSERVATIONS” 


 Gevlopical Observations’ on the Volcanic. Islands and 

Parts of. South America wistted during the Voyage of 

SOAS. © Beagle?’ By Charles Darwin, M.A., F.R.S, 

_ Second: Edition, with Maps and Illustrations, (Lon- 
don: Smith, Elder, and Co., 1876.) 

R. DARWIN'S important contributions to biologi- 

4° cal observation and theory have during the last 


geveuteen years attracted so much public attention, that. 


there is some danger--one from which, however, all geolo- 
gists will claim exemption—of his valuable labours in 
almost every department of geological research being to 
some extent lost sight of. Lang, however, before the publi- 


cation of the “ Origin of Specics,” its author had achieved - 


a foremost place in the ranks of the cultivators of geolo- 
gical science ; nor must it be forgotten that the great 
work itself is as much a contribution to geology as to 
biology. Students of Mr. Darwin’s earlier geological 
writings must all have been impressed by the powers of 
rhinute observation, the acumen in testing, and the skill 
in grouping data, and the boldness and originality in 
generalisation which distinguish their author ; for these 
characteristics are no less conspicuously displayed ; in the 
theory of Coral Reefs than in that of Natural Selection. 

In December, 1831, Mr. Darwin sailed from England 
in H.M. surveying vessel the Beagle, having accepted an 
invitation from the late Capt. FitzRoy to act as volunteer 
naturalist-to the expedition then being despatched to com- 
plete the survey of the coast of South America. After an 
absence of nearly five years—during which many of the 
islands in the Atlantic were examined, large portions 
of both the east anil west coasts of South America 
fully explored, several inland traverses of that continent 
made, the Falkland and Galapagos Islands carefully 
studied, and more rapid visits paid to Tahiti, New Zed- 
land, Australia, Tasmania, the Cape of Good Hope, and 
a number of the coral islands in the Indian Ocean—the 
expedition returned to this country in August, 1836. Not 
a few important scientific discoveries will be associated 
with the names of the vessels of the United States, Ex- 
ploring Expedition, with the Novara, the Challenger, and 
many another surveying ship that might be mentioned; but 


it will be long indeed, we suspect, ere any vessel attains 


such a proud position in the annals of science as was 
won by the little ten-gun brig which bore ‘our naturalist 


in his now famous “ Voyage’Round the World.” ‘Wherever | 


_ in future the sciences of. biology and geology shall be 
cultivated, there will, the name of the Beagle become a 
“household word. | : 
The ten years which followed hig return to England 
would appear to have been mainly deyoted hy Mr. Darwin 
nto thé ‘publication of, the numerous and important results 
. Obtained during the voyage: Besides editing the treatises 
of Prof Owen, Mr, Waterhousé, Mr. Gould, the Rev. L, 


—_ ‘and Mr, Bell on the different’ groups of vertebrate 


vot which specimens were brought home, he wrote 





Ran ‘wery, inhportant. ‘works, ‘one addressed to general 
4 medified by his later studies and researches. © 


BGae ““Nuturalior’s Voyage Rotnd the World "~ 
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"Before the publication of the “ Origin ‘of Spedien” had 


sent, the works which we have named above,’ wich the | 
several memoirs communicated by their author to. the: 


Transactions and Fournal of the Geological Society, had ° oe 
become universal favourites with the students of various a 


branches of natural science ; and this, no less on account | 
of the rich store of novel observations which they odn-. 


tained, than for the’ originality and suggestiveness of their - 
deductions from those observations. And since the ap- | 


| ‘made the author's name so widely famous as it ts at pte- i 


ryt 


pearance of their author's magnum opus, we confess that pe 


these earlier writings have for ourselves acquired a strange. 


fascination. Again and again have we perused them, 
only to detect valuable observations and striking sugges- 
tions before missed, and to encounter fresh traces of the 
germs of ideas, that, after twenty-eight years of earnest 


thought and study, were developed into the theory’ of | 
descent with modification, which is now exercising #0. 


important an influence on the progress of the natural 
sciences, At the commencement of the present notice 


we ventured to claim for geology at least a moiety of the | 


advantages which have flowed from the publication of 
the “ Onigin of Species ;” and, on the other hand, we feel 
that we ‘are putting forward no undue demands on behalf 
of the same science, in declaring that the theory of 
Natural Selection must be regarded in.at least as great a 
degree the prize of geological observation as the reward 
of biological research. 

Such being the case, these “Geological Observations” 
are well worthy to take their place in the long series.of the 
author’s contributions to the doctrine of descent, side by 
side with those more widely known works on different 
departments of zoology and botany which have been pub-' 
lished subsequently to the “Origin of Species.” ‘Two 


years ago the first part of the “ Geology of the Vovage of . 


the Heagle”-—a work which has long been out of prixit, 


and has become extremely scarce—was republished ; and . i 


naturalists and geologists were alike gratified by the ap- 
pearance of this revised and enlarged edition of the well. 
known memoir on Coral Reefs. 
is a re-issue of the remaining portions of the “ Geology of 
the Voyage of the Beaviz,” and will be equally welcome to 
a large section of the scientific public. 

The districts described in the present work, as Mr, 


Darwin justly observes in his preface to the new edition, — 


“have been so rarely visited by men of science ” that very 
little “ could be corrected or added from observations sub- 


The work now before us 


sequently made.” And on the other hand attempts to: | 


modernize the terminology could scamely fail to detract 


from the minute accuracy of observations, which were — 
clearly cither recorded upon the actual spot where they | 


were made, or at all events while the memory of them was 
still fresh and vivid in the mind of the author, 
therefore, that a wise discretion has been exercised in 
allowing the descriptions and discussions of phenomena 
to remain in precisely the same form as when they were , 


originally drawn up ; though we niust confess to a feeling 


of. disappointment at the absence of notes fram the: 


author’s pen, indicating how far in his own view some of) 


We think, © 


these original conclusions have been strengthened . ee . 


‘We, can: only.permif ourselves, to recall 2 few of the | ms 3 


tore important among'¢ the ae hile contents of this’ — 


oe: Se 





Bi ‘eet memories of dur eich or ‘aw doing: 0 we ‘shall’ 


Ndwed mote particulitly ‘On. oe $8, through recent dis- ' 


* Cbveries or controversies, hete ‘wequired ae interest: 
‘at ‘the present. day. | 
Every explorer. vias since the publication of the # Ob. 
"servations on Voldaiic Islands,” has been called upon to 
investigate districts containing extinct volcanos, has been ' 
- preatly aided: ‘by the valuable ‘store of facts and sugges- 
’ Signs contained j in that work. ‘We very much doubt, how- 
‘ever, whether'some of.the interesting questions discussed 
‘ait~and we more especially | refer to those relating to 


phe: nature and origin of the banded structure in lavas, | 


with the light which these are calculated to throw on the 
‘difficult, problem of the cause of foliation in rocks—~have 

|_ xeceived that amount of attention from geologists, of which 
‘they are certainly deserving. | 

‘The proofs of the long-continued elevation of the shores 
of South America for thousands of miles, and to the height 
of many hundreds of feet, yet unattended with marked 
disturbances of the, strata, the gradual disappearance of 
every trace of organism in rocks which once abounded 
with them, the survival of a most remarkable fauna of 
* gigantic vertebrates to post-tertiary times, and its seem- 
“ingly. sudden extinction at a very recent period—these are 
-pomie among the many interesting facts described in the 

second part of the work which are of especial value to 
“ geologists seeking to interpret the records of the past. 
Mr, Darwin’s observation of an admixture of Jurassic 
and Cretaceous types of life in the same deposits in South 
“America have acquired fresh significance now that the 
United States geologists have shown that ammonites 
range up into the. tertiary strata, and that Dr. Waagen has 
' described ammonites, goniatites, and ceratites, occurring 
‘in India, in the same bed with several carbaniferous spe- 
cies of brachiopods. Now, too, that so. much has been 
done by Dana, Le Conte, and others, in determining 
the mode of origin of the Rocky Mountains, and the | 
part played by the volcanic outbursts which occurred 
simultaneously with the mountain-forming movements, 
Mr. Darwin’s clear descriptions of the sections noticed 
|. by him in his traverses of the chain of the Andes will be | 
v pefoned to with fresh interest by geologists: and the 
.permparison of, phenomena displayed in distant parts of 
‘ithe ‘same great chain. is highly suggestive. But space 
‘Bitte us to refer to even a tithe of the-points.of interest 
sgh we have noted in our ih a of this valuable 
care, 

A striking charecteristic: of all Mr. Darwin’ $ writings, 
and one which is wery eminently displayed in the work 
“pefore us, is his scientific candour. . Like ‘his teacher and’ 
(drhend, the late Sir Charles Lyell, he never forgets i in ‘his. 
| discussions to look at all sides of the questions before him, 

of sand to give the fullest expression and weight, alike to' the | 
4 @PReulties which he himself detects, and to arguments. 
dato | opponents may have advanced. With superficial: 
seeders ‘this peculiarity in the writings of Lyell and Dar- | 


i: ‘hes tly-.very unjastly detracted. from their: tender. # 
‘owt Bes apewnently, very nj ae finds the seal difficulty to be to: stap.’ 
fecal pages beer all the marks ‘of, being. 
: 8 Jette sy written with, thigh of a public: before: 
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selecting: a few isolated and imperfectly. understood: facta, 
in bold defiance or lamentable ignorance of a thousand | 


unmistakable and clearly established principles, proceed . 
to build up.the most elaborate. hypotheses, “We cannot. 
therefare. help regarding the republication of Mr. Dat- | 


win’s “Geological Observations” as a moat opportune 
event. “The able geologist, De la Beche, many years ago 
wrote a charming little ‘book entitled “ How to Observe 


in Geology. ” 'To those anxious to learn this most import- _ 
ant art at the present time, we would recommend a8 2 . 
. thodel—sgince ‘example is better than precept-—-the work | 
r now before us. 


The careful study of the clear. and minute 
descriptions of geological phenomena, and the following 
step by step of the fair ‘and ‘cautious discussion of facts 
aud arguments contained in this book can scarcely fail 
indeed to teach the reader something which is even more 
valuable than “how to observe,” namely, how to reason 
in geology. Joun W. Jupp 


ue 





TWO “CHALLENGER” LOOKS 

By Lord George 
Campbell, (London; Macmillan and Co., 1876.) | 

The Cruise of Her Majesty's Ship “Challenger” By 
W. J. J. Spry, R.N. With Map and likustrations. 
(London : Sampson Low and Co,, 1876.) | 

ie was to be expected that with so carefully-selected: 

and intelligent a staff, both naval and civilian, on 








board, the cruise of the Challenger would be productive | 


of something more than the offigal literature, It will 


have been seen from the “ Preamble” which we recently 


published (antec, p. 254) that it must necessarily take a 

long time to arrange the abundant scientific results that 
have been obtained, and the complete official accounts 
may not be in the hands of the public for years, The 
Report on the Austrian Novara Expedition has taken 


seventeen years’ scrious labour to complete ; but we hope | 


to be in possession of the Challenger Reports ina much 
less space of time. Meantime many readers will be glad 


to have in a handy form a general account of the work — 


which the expedition has done, and some details concera- 
ing the incidents of the long cruise and the many. pi 
which the ship yisited. From either of the books. before 


Us such information may be obtained, | 
There is a wide difference, however, between the chitan- 


ters of the two works. Lord Campbell’s is by no means an 
attractive ‘book at first sight. Itisa big, plain, heayy- iioking’ 
yotume, with a large page well filled with type, ¢ enormous 


paragraphs of sometimes half-a-dozen pages in length, and 
with nota single picture. One is apt to nigh at first at being’, 


compelled to read it, but after perusing a fow sentences. the 
on the garment -of praige for the spirit of 
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Jeptively: the’ results of hig 'owh:dbeervation. And . a: 
‘ghoroughly good and niodt original observer-he is, with a’ 
‘faculty of telling what he has seem in'such a way as keeps 
“the reader in‘ con ate 
Campbell makes '0 ‘pretence “at instraction, never- 
“theless ih“his owA characteristic and irresistibly amus- 
‘ing: way, shat cumamebees 
concerning ali the places visited by the Challenger, and 
tells net. a little of ‘the results of the soundings and 
 dredgings cartied- out ‘by the “ scientifics,” as he calls the 
. elvilian staf. But apart from the genuine entertainment 
 t6 be had from the work, its great value will be the obser- 
‘ vations made by the author on the various peoples among 
whorn he sojourned for a longer or shorter period. Even 
‘well-informed ethnologists, we should think, will be able 
‘to obtain not a little important information from the work 
on the present condition, for example, of the inhabitants 
of many of the Pacific islands, such as those of the 
‘Friendly, Fiji, and Sandwich Islands, New Guinea, Ad- 
miralty Islands, &c. A very large space is devoted to 
japan, and many shrewd remarks made on the present 
condition ‘and future prospects of the Japanese. There 
aré many interesting notes besides, on the physical 
aspect and natural history of most of the places visited, 
and in almost all cases it will be found that some new 
feature has been brought out. Even of such well-worn 
_gubjects as Teneriffe, the Azores, Cape de Verde Islands, 
Australia, New Zealand, Tahiti, the South American 
‘littoral, Lord Campbell manages to say something un- 
expectedly original. In a concluding chapter he gives 
an instructive summary of the Challexger’s work and 
how she did it. We can only, in our space, speak in 
the most general way of the nature of the contents 
of this work. A more entertaining, a more genuinely 
bracing book, it wowkd be difficult to find, and the reader 
: who goes carefully to the end of it will have added can- 
' siderably to his knowledge of the earth’s surface. It is a 
- great pity that a work so full of varied information should 
‘have becn published without either an analytical table of 
“gontents or an index. A map would also have been a 
- great help to the reader. 


Mr. Spry professes simply to give a plain, straightfor- _ 
ward narrative of the cruise, of some of the chief results } 


obtained by sounding and dredging, with notes on the 
. places and people visited, partly the result of his own 
"observation and partly of reading. The book is nicely 
| gotnp, well'printed, and. contains a large number of in- 
teresting: and. well-executed illustrations, not only of 

people and places, but of the implements used in carry- 
“hog out the work of the Challenger, He gives a very 
lear account of the various apparatus used, their con- 
_ struction and uses, which we commend to the perusal of 
. the uninitiated: reader who wants to know how such 
‘ayotle.as that of the Challenger is performed. Mr. Spry 


. givds the curious story of the brothers Stoltenhoff, who | 
were found living alone on Inaccéssible Island, at con- 


vi sidetable length, in the words of: the elder brother. The 
‘: Work. containg.a really largé amount of valuable informa- 


"Alen; and as ino two mien observe alike, we commend those 


iia Gesize to have complete information about the cruise. 
aNenger, to. read both books. While Mr. Spry: 
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i : OUR BOOR SHELF _ tian i c 
The Year-Book of Facts in Science and Aris it 1876,. 
. Eéited by James Mason. (London: Ward, Lock, and”: 
Tyler, 1877.) | ot 


Tre “ Year-Book of Facts” so long associated with the ” 
“nate of the late indefatigable Mr. Timbs seems to have 
taken a new lease of life under the present editor, who . 
begins his. duties with the volume before us, Some useéful 
changes have been made; thus, there is a marked im 
provement in the arrangement and character of the 
contents, and the period covered by this year-book now 
extends from the autumn of one year to the autumn of 
the following, and not January to December as hereto-. 
fore. The longer time thus given for preparation. has 
been well used by Mr. Mason, who certainly has produced. 
a volume far in advance of any of its predecessors, " It is. 
hardly necessary for us to say much about this. well- 
known year-book, which does not pretend to be more 
than a popular. digest of scientific scraps; and in. no 
sense supplies the need, to which we have alluded in 
previous notices, of a carefully-prepared record of scien- 
tific progress—the nearest. approach to which in ‘the 
English language is the American “Annual Record of 
Science and Industry,” edited by Mr, Baird. The present 
editor of the book before us has done his work, so far 
as it goes, in a comprehensive and careful manner. . One 
or two serious omissions we notice, notably the importasit 
discovery made by Dr. Ker, and announced at the last 
meeting of the British Association, of the rotation of the 
plane of polarisation by reflection from a_ polished 
magnetic pole, certainly one of the most novel , physical 
facts of the past year. a 
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LETTERS TO THE EDITOR | 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he aadetahe to Aol 
ar to corres with the writers of, rejected masuscripis. 
No notice is taken of anonymous communications.| a 

_ Just Intonation Peis s 

Your esteemed correspondent, Col, A, R. Clarke, declines 
to admit any error or oversight in his communication to NaTure 

under the signature of “A. R.C.,” on December 21, 1876, I 

“regret to be of a different opinion. The first error which I 

pointed out ought to be palpable enough to a mathematician 

who is acquainted with the ratios of a scale, and ‘therefore I 

treated it as an oversight. Col. Clarke gives 27 to 16, instead 

of 5 to 3, as the ratio for A in our present distonic scale. By 
his enlargement of the Interval he would unknowingly conyert 

the well known consonance of a major Third between F and A 

into a Pythagorean ditone. Evidently the Colonel is not aware 

that F and A are notes /nterposed in the scale of C, that ‘har- 
monically they belong to F, and require F as a consonant bass, 

All this has been explained in a pamphlet in print. 1 would 

therefore suggest to Col. Clarke an investment of Sixpence in the 

purchase of a “ Review of Helmholtz’s New Musical Theories,” 
pouiisie by Novello, Ewer, and Co., No, 1, Berners Street. 
Q .prove the unadmitted charges would be too long for. 

NATURE, and Col, Clarke will find most of them touched upon. 

in that pamphlet ag well as other curtent errors, | In the mean- 

time it is not diffienlt to tell that Col, Clarke derived his vatic. 
from the-harmoni¢ scaleof C, and. siot from that of F (which 
would have been right), or from the work of any modern mathe: 

‘Naatician, Seng BO on | ee ae 

se F'dnd A are harmonically derived from 'F that- 

‘tix scale cannot be reduced to 2 common denominator, ° “aR 

H string exceeds the length of the C string by half, ‘the zatto. 

- biitig 3 to.a,end one of ‘the first rules of proportion. ip, that 
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, “ xatig. can exist anly between, quatitities of the same kind,” 
‘.. Wiken mathematicians employ the figures of a 3 in the scale 
, OE XC, the interval, they really abtaih is ftom C down to 'G (not 
., Hom F down tp C, as they have supposed), and when 5 to 3, 
~ ~they have the major Sixth: from E down to G, and not the one 
' from Adownto Co 0 a ee 
.. " Music is a much more simple science than: most men suppose. 
'’ All that a mathematician pequires is a set of harmonic scales, 
' with .powets.of 2.and 3, ‘before him.. The seales include all 
’ xatios, and all. congonances with their proportions.of accompany- 
ing dissondnces, They are scales of aliquot parts,'and those 
_\pliquot- parts are the corresponding multiples of vibratiuns. 
A "Time, spent epon calculating temperainent is but thrown away,. 
. ‘because no mathematician’s figures will Le adopted in practice. 














'' Daaay add that Nichol also states; p. 3%, hat ‘he. had Yersived 

froti' Late’ Rosse, March 19, 1846 ‘ia telligence Meat cil. 
about the: trapesinm is a tase of’ stars. fin’ the six feat); the reat: . 
of the nelula-also abounding with star amd exhibiting the | 
characteristics of: resolvability strongly marked! ooh 
, afory, Armagh, January19 TT, R) Rowtmsex. 


ae eres Basking Shark ao 

My notice of Prof, Steenstrup's paper was written in the | 
autumn of 1875, to accompany an clectrotype of the woodcut:in. 
that paper of the baleen-like fringes of the basking shark, sent | 
to me for Narury from Copenhagen. ‘ ae, & 

At the'time I was quite ignorant that my friend and former 
master, Dr, Allman, had written on the subject, nor could. the. 
keenest hibllographer have known much of the contents of his 
memoir, as the only reference to it in the Fourth Annual Report 
of the Dublin Natural History Socicty for 1841-42, is i 
[papers] have been read on icthyology; thaton the basking 
shark (Siackus maxtinus) by Mr. Allman, ciiused him to notice 
the value of the fisheries of our southern coasts, abounding in 
large fishes and cetacea, whese capture would prove highly pro» 
fitable to our fishermen from the quantity of oil they would 
yield.” In Jane, 1876, on the arrival of the specimen in Dublin 
from Bofin, I had a woodcut made of a branchial arch with the 
fringe attached, and added a brief account of the specimen now 
in the Dublin Musewn. About that time Dr. Allman told me 
that nutes of his paper had been published in the Saanders’s 
News Letter, put that he had forgotten the date. Guided by the 
notice in the Dublin Natural History Society’s Report, I 
searched the files of that paper for the years 1841 and 1842 with. 
out success, but I fully purposed to mention what Dr. Allman 
had told me, from memory, of his researches, whea I shouhl get 
a proat of my manuscript, Unfortunately, from press of matter, my 
notes were not pubjished until many weeks after they were sent, 
and the proof reached me during long vacation, when I com- 
pletely ee todo as I hadintended. I regret this exceedingly, 
and hope Dr. Allman will accept my apology. IT cannot, how- 
ever regret, that it has induced Dr, Allman to publish an abstract 
of his paper (NatuRy, vol. xiv. p. 368), aud perhaps he may 
still farther furnish us with the date of its original publication. 

In answer to the note of Prof Eurico Giglioli, which has 
called my attention again to this subject, I have simply to state: 
that finding no notice in the Zoological Records for 1373 or for 
1874 (this latter published May, 1876) of any papers on Selache, . 
I concluded, as it now appears wrongly, that nothing had heen 
written during these years on the subject. This was my misfortune, 
perhaps my fault ; but regarding Italy as the mother country of all 
the sciences, being well aware of the advances she hay made in 
biological researches during the last twenty years, and having gone 
each year, while one of the zoological recorders, to Florence to 
work out the Italian literature of the preceding year, I cannot 
accuse myself of any intentional neglect of the labours of Italian 
biologists. It isto be hoped that Prof. Giglioli will favour us 
with an abstract of Prof. Pavesi’s memoir, especially of. the 
reasons that induce Prof, Pavesi to assert that our Bofin shark | 
is S. rostrata and not 5, maxima, for to me it appears, that our 
seas may possess both these species | ho ge tie ths 

It may also be mentioned that no reference to Prof. Pavesi's 
memoir will be found in the account of the Pelerin appended . 
to Prof. Liitken’s “ Fishes of Greenland,” prepared for the use. 


of the British North Polar Expedition, 1875. 
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. Practical musicians will continue to tune by: listening to the 
oh — as they have ever done, and perhaps all other musicians 
“before them. The recommendation to eschew temperament 
: may be even worthy of consideration in another point of view. 
Mathematicians have not given sufficient attention to the 
* mausical side of the question, Haye we not, of late years, 
| heard much of proposals to divide the octave into “ tweive 
_ equal semitones”? Are we to imagine that thig is a mathe- 
. matician’s idea of “‘eynad temperament”? If music were 
but geometry, it would be an admirable arrangement : twelve 
equal semitones, like twelve equal inches in a foot. Bat, un- 
" fortunately, a musical scgle is the very reverse of a geometrical 
one, and there are no two intervals alike in it. Ast rises, the 
dimensions become Jess at every step, in ratio and in length, 
» For instance, the rativ of C to C sharp is 16 to 17, that of G to 
_G sharp (G being the half-way in point of vibrations) is 24 to 25, 
~ and from B to octave C is yo to 32, but only because we omit 
B sharp, otherwise it would be 31 to 32, Fancy two such ex- 
' trees ‘‘tempered” to the middle note! Only one of the 
* twelve would fit into a musical scale, and there would be eleven 
discordant semitunes out of the twelve, The discord would not 
' be confined to one key only, but would be the same in every key. 
The so-called ‘‘ diatonic semitones” are really tones. E is the 
. seventh to ¥, which requires I° as a bass, and B is the seventh 
, to-C in the scale of C, Are these to be changed into chromatic 
_ betaitones ? es 
| Phe diminished: attraction of music, some persons even dis- 
liking it, is mainly, if not wholly due to tempered tones, The 
first point to be considered by mathematicians who temper scales 
_ ig the meaning of the two words, ‘“‘consonance” and ‘ dis- 
sonance.” The charm of music depends upon “ coincident,” 
and ‘non-coincident ” vibration, 

Tn justice to Col, A. R. Clarke, let me add that I find only 
the first error to be his own, and ain still disposed to attribute it 
to oversight in referring to a wrong scale. All the others are after 
precedent, and every source might be pointed out, although he 

. 1s disposed chivalrously enough to defend those upon whom he 
relied, “My excuse for writing at all is that NaTuRs is a purely 
_ Scientific journal, and that 1 share with others an earnest wish to 
| Mphold it as atair representative of English thought. Articles 
. aagh ag-thase of Col. Clarke and my own would be distasteful to 
any “bul scientific readers. As to the ‘comma of Pythagaras,” 
it js not worth discussing. In spite of his chivalry, Col, Clarke 
. knows. as well as I do, that such an array of: figures, represent- 
“ing wbrations, as 524, 288, cannut arise in less than ninetcen 


, octaves, eS i. We, CHAPPELL 
_ Strafford Lodge, Oatlands Park, Surrey . 





‘The Nebula of Orion 


. = | : i Fs E. PERCIVAL Wrickt a 
“ON Narvitt vol, xv. p. 201, a _ mean Few ort ey ee ree ees i 
‘Cambridge Observatory, itis stated that the nepula of Orion had |. gongs of Heating in Insects and Birds. “Towering” of 
“hat, apes the slightest trace of resolvability under Lord Rosse’s |" i | Birds a | wing ae 
"Sele edlector, ° YAoe glad td Jeon 'from Mr. M‘Lachlan that’ strldulation is . 


..,, “Phe ‘authority for this statement is, I suppose, Nichol’s | 
“Thoughts on the System of the World,” whera, p. 52, it is: 
ne ie 1844-5, the 3-feet did not contain the vestige of a 


known to ‘occur in several species of Lepidoptera ; for this: shows | 
that the sense of hearing in these insects is probably of. general 
{ oocurrehce. ‘With regard to the sense of hearing in birds, I did. 
pot sayin my previgus-letter that thrushes, dc, were guided to, | 

their Yeod emclasividy by this sense; indeed it Would be avery 
snomalous. thing if animals ‘which’ possess ‘so keen a sense of : 
sight axe not in the Rabit of using. it, a8 Mr, McLachlan sage -' 





istatin themeboia, | ake 
. ' Onsthe-oocasion there referred.to the speculum must-have been 
din bad andes, for the resolution of parts of the nebula ‘is’ quite | 


‘within the ‘reaph- of the instrament ‘in its normal'condition, In. 






proof’ of ‘this L may refer'to Lord Oxmantown’s } on the Ke: HOE itt Habt it | il : 
Nebula ‘of Onion Hil. Trans, 1868, and to an ex act from my | gests, in, any: penitable way they can. pat spastcay may [nd 
‘own note-books of au oaitier date, February, 1848 +—"* With the | ery Zargely fo thelr stage ‘of hearing a their scarch for. fond 
* gefeet saw the debula of Orion. xesalved.os far up as the little bay expedaly Ae a eee Sc Sault The tied toch cacy: 
‘aad Ct Orloign-spowens 35%. atid 320—-best with the latter | who has olspnred the process can gaubt, eee rd rine rapidly, :. 
whigh isd singleleng! Poe f8 ot 8, of eine toealve obo tinge Seat, da abrelght Tine; it then steps. 
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, suddenly, elevates its head, and remains motionless in a listening 
* attittdes after pausing thus fot few. seconds, it again runs to | 
“ pout the same distance as “before, again stops to listen, and so 
. Of Thee sidcessive excursious are usally made in the sane 
sudirestion ; but every now and. then, during the process of listen- 
"ing, the dinish apparently hears & soutid’ proceeding from some 
B iN within the circle which it has last entered ; immediately 
' the course of progression is deflected at an angle from the con- ° 
\ tinnous stra rt Tine. in which all the previous excursions were 
made, and, either with a-single rush or after one or two brief 
, parses to make quite surd of the éxact spot, the bird may nearly 
> always-be seen to find, @ worth, . 

-  ‘T mayteke this opportunity of thanking your various corre- 

' gpondents, for the information which they have supplied with 

. tegartl to the towering of birds. Some of the letters men- 

_ tion ducks, teals, and widgeons as birds which ocvasionally 
tower. May'I ask the writers of these lettera whether the action . 

in these cases resembled that of trae towering in the case of par- 

. teidges and grouse? T ask, this because one of the’numerous 
letters ‘by which my communication to NATURE has been 
answered in the fed, states that birds of this build never tower ; 

' and on this supposed fact the writer constructs a theory as do the 
‘mechanism of towering in general. All the correspondence taken 

- tovether cannot leave any doubt that there are at least ¢rvo kinds 
of towering :—viz. (1) The common kind which I described, 
anil the cause of which is certainly pulmonary haemorrhage ; and 
(2) a very rare kind which I have never myself witnesyed, 
ard the immediate cause of which appears to be cerebral injury. 
Tn the case of the second, or rare kind of towering, all the cor- 
‘respondents are agreed that the bird is not dead when found, and 
that it may even fly away again when disturbed. Never having 
had an opportunity of vbserving such a case, of course any lypos 
thesis by which I may try to explain the cause of the rare kind of 
towering is of no further value than a conjecture; but I may 
remark that both kinds of towering may possibly be due to the 
sarae cause, if the parts of the brain which are injured when the 
second kind of tuwering ensues, are the parts whose injury 
Brown-Sequard found to be attended in the case of mammals, 

_ with bleeding of the lungs, At any rate, it would be worth while 

| fot any sportsman who may have the opportunity, to dissect a 
bird which he has seen to exhibit the second kind of towering, 
in order to ascertain whether, in such cases also, some degree af 
palmonary hemorrhage nny not have taken place. 

: GEORGE J. KOMANES 


Mammen nile Viatee-pire 


in’ Mr. G. J. Romanes’ interesting remarks (NATURES, vol. 
‘XV Pp. 277) on the sense of hearing in insects, he says :— 
.. "Yn the case of moths, however, I believe that sounds are never 
_ @nitted, except of course the Death's-head,” : 
As I trust that insects will continue to have a place in his ob- 
wervations, may I be allowed to call Mr. Romanes’ attention to 
“the following species of Lepidoptera which are known to pro- 
duce squndsi—- 
1 Fanessa, several species-The sound produced--which 
hog, been compared to the friction. of sand-paper—has been 
notived by several observers, viz., Rev, J. Greene (Proc. Zin, Sve. 
Of Londen, New Series, ii., p, xeviii.), Mr. Hewitson (Ac. iv., 
“p. ih), and Mr. A. H. Swinton (Zutomolopist? Monthly Mapa- 
_ Sine, xlli., p. 169, January, 1877), who describes the apparatus 
‘thy which the nowe is praduced. On the under surface of the 
 Bpper wing ‘one. of the nervures is roughened like a file, and 


upon this a raised netvure on the nope surface of the under- : 
emboss 


, ‘wing plays ; there is alec a. circular 

membrane destitute of scales, which Mr. 

to. ean 
‘Mr 


ed patch of the wing- 
: Swinton thinks serves 
fo s the musical tremoprs,” The object of this stridu- 
‘ation, : Swinton suggests, may be élassed with those pheno- 
sings of rivalry and love so conspicuous in the Oréhoptara, &e., 
“but at the same time it is produced when the insects are dis- 
ishurbed, aid possibly leo when the sexes are coquetting in mid- 
‘alt.. BMotedyar, the: development .of the mechanism is greatest 
4a the fewals, conttary to the psual sale: “For my own part, I 

to think that the objéct of the'sound is rather the intimi- 





pail Mr. Hewitaon’s enses occurred when insects that 
| distur 


eden holes and: comers, and the sound may be intended 
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Capeling bo. 
: pation’ 3 ‘pomible chemies ‘than a. staquil love-cail, Both Mr, ; 
ET REG 8” iter ) 


2 rere: :hibernating wore disturbed, and ‘the sound was renewed“. 
‘ x tf was repeated, These batterflics hiber- ; 


kD Stiggeeiat, to Shedixturber the hiss of a snake or the note of an | 


a ry 
mw, ah 


BOS: 
appiratus. . If the sound is produced whet the sexta are 6 quete 
ting, it may be the ‘butterfly expression of a playful *‘ Get along. 
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a The well-known case of Acherontia (the “ Deéath's-head. ° 
Moth ”}..-The sound here also is probably for intimidation, and . 
not a love-call, T cannot at present call to mind any observations’ ° 
on any disparity of the sound in the sexes. age ings 

3, Seting, several species, and : yf i 

4. Cheloria pudica | | pete 

The sound emitted by these insects--which is compated to - 
the ticking: of a watch—is described by M. A, Guende (diam, 
Soc. fut. Fr, 4° ser., vol, iy, 1864; translated in 2int. Aonth.” 
Mag., i. 223) who says that it is produced by two tympaniform | 
vesicles situated in the pectoral region, and is much more deve+ 
loped in the male than in the female, This, M. Guence re 
marks, is rather curious, for, as the females of Seda can scarcely 
fly, it would seem that, ifthe organ of sound is to produce a love 
call, it is the female, and not the mole that shonld have it most 
strongly developed. M. Guenée consequently expresses’ himself 
unable to give any plausible renyon to account for the abject of 
the sound, Mee Sie 

A season has occurred to me and I here give it for what it 
may be worth. We know that the females of scvcral Lepi.. 
doptera (especially winglass females) have the power of emitting | 
ascent which attracts the males, offen from considerable diss 
tances. When the male of Sitiza is hunting for the female and | 
making probably his drums vibrate loudly, the sound reaching 
the concealed female muy excite her to give out an increased 
odour, and thereby more surely attract the male. In short the 
drums are organs of excitation. 

5. Mylophia prasinand,——-This species Mr. Swinton (Zntom, 
Monthly Mas. vii. 231) has noticed ta emit a twittering sound, 
which he thinks is produced by a structure between the thorax 
and abdomen. | 

I have been fortunate enough to have also had an opportuuit 
of heating the sound produced by this species (Scottish Naluraltst, 
i, 223), The sound resembles a continuous squeaking and was 
heard on more than one occasion, and was audible ai a dialance 
of ten feet or upwards. All the specimens that I cauyht in the 
act of squeaking were males, so that I cannnt say whether the 
other sex squeaks or not. The sound is emitted whilst the insect 
flies about the bushes, and the object of it is probably the same 
as I have suggested above in the case of Sena, The eniission 
of the sound is quite voluntary on the part of the moth, a8 speci- 
mens taken in the act of squeaking and made to fy afterwards 
did nut then give out any sound. Careful dissection revealed no . 
structure that appeared capable of procucing the noise except 4 
tympaniform plate situated at the base of the hind body. va 

6. A. guercana.—According to Mr. Swinton (Ac., viii, 70} 
this species can make a “membranous sound,” which he thinks - 
ze produ¢ed by the wing catching a little horny lateral thoracic 

ate. | oars: 
‘i There may ve other recorded instances of sound-producing | 
Lepidoptera, bu I cannot at present recall any to mind, It is 
probable moreover thal more species than are generally supposed 
emit some kind of a ound. It is therefore much to be regretted 
that the many collectors of Lepidoptera—whose sole aim seems 
to be the amassing of large cullections and whose lack of any- 
thing beyond the mere desire ty uccumulate specimens, has made 
entomology a bye-word amongst the sciences—would not spend 
some of their misplaced energy in really studying the objects, of 
their attention. | ' | 

Mr. Komanes’ observation of the sensible appreciation moths . 
have for high-pitched notes suggests a question. oes the shrill 
squeaking of bats convey an intimation to moths of the approach 
of one of their greatest enemies ? | i 

It is to be noted moreover that in the miajority of cases the 
sonnds emitted by moths, and indeed all insects, themselves, are 
high pitched, Fy BUCHANAN WHITE 

Perth, January 12 0 a ee 

P.S,-—Since the above’ was written I see that my friend Mr. 
McLachlan has pointed out (NATURE, vol. xv, p, 254) another 


record of a sound:producing moth-—Ziprepia mutronula, 
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THe perusal of Mr. McLachlan’s letter on * Senag of Hearing . a 
&c,, in Birds and Laseets.” has recalled to my memory anctber:’. 
per of a ey ad aS which eager the onary. ys 

of emitting.x. marked sdund, whea on the wing. “Ehis jsa 
Gommen Hrazilian butterily (dgenmia ferenia)y Bad. abbeaton. 
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‘bear make their way to the surface. I have also observed that 
starlings gather round and under cows in‘ pasture-fields, Their 
doing so I have been in the habit of ascribing to the tread and 
grazing-work of the cows producing tremors in the grownd, 


which worms may mistake for mole-work, and therefore crowd. 


to the surface; and 1 have offered the same explanation for the 
method of hunting pursued by blackbirds and thrushes, They 
have practically found out that (earth-tremors idduced by) small 
hopping-rans make ‘‘the poor inhabitants below ” el safety 
above, and that thus the hunters most readily secure a breakfast, 
I am not acquainted with the habits of those hunters. 

' Cambuslang a , HENRY MUIRHEAD 





Galton’s Whistles” 


WiirHin the last few days I have had the opportunity of 
making observations with Galton’s whistle upon a large number 
of people and upon some cats, and [ have come to some conclu- 
sions which are curious and suggestive, even though they may 
not be absolutely exact. Thus, on the whistle a line is marked 
which is the weval limit of human hearing, and which represents, 
E should say, a number of vibrations somewhere between 41,000 
and 42,000 per second. Out of many hundreds of persons exa- 
maimed I have only met with one instance, a young man, in which 
I was satisfied that a note higher than this was heard. As a 
rule the compass of the ear of women is markedly higher than 
It is in men, and age scems to lower it sooner in men than in 
women. Is this a result of the female animal always having the 


inore intiouste "sear ‘of the. young as her work, the young 
having motes of higher pitch than the adult? The fact is at 
least suggestive. | 


Very few of the persons experimented upon seemed to have 
the compass of one car exactly the same'as that of the other, the 
right ear usually hearing a higher note than the left, and this is 
more marked in men than in women. 

The sense of direction of the sound in the human ear seems to 


be lost at a very much lower point thar ire menh of the note, 
bat this is not the case with cats ; for until the instrument ceases 


to produce a note altogether, or at least one within their com- 


pass, they turn their faces to the source of it the moment it is 
duced. These facta are also suggestive. The cat still de- 
ty a large extent for its food supply on the appreciation of 


igh notes, and quite'as much on the appreciation of the direc- 
Hient Sxvom which they come. The power of hearing o note of a 
Sitch ‘beyond the limits of our sense of direction is suggestive 
fiat: that sense has been blunted by 

mely ‘interesting to know if the compass 
highet in wavage than in civilised peoples, From 


. of direction is 
facts known 


concerning ‘their other senses, I’ should say it'is likely to be. 
higher: sp tn farther indicative’ tha 


. is difference inthe two compass is further Jndicative that 
* uppreciation of direction is the work of a sepirate Organ, 
md Dr. Cram Brown’s expetituents suggest’ ‘the semicircular 


canal; or the atricle of auccule in association with them, - 
this sense. If, as Dr. Brown seems to have. 


as the seat of e’ 
sang age semicircular canals are the organs of the 
fetohied idea, that the utricle has :to Me MEDEE 
finection bf ‘pound and thet the carals are additions to it.. Ag 








Pa fit be, ‘2S Helmholtz b leves, that 
ifor the appreciation 
of the organ. 0 
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yepitched notes ; and aa of this Aidt, ofthese bedtines’ 
Hoa os to be enpable of interpreting position and: ieee, 
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oo o ae ag tie = Cah 
Ji) cos +, Atmospheric Currenta 0 ce fie 
Mx. Cuemen? Ley (in vol, xv. p. 157 of NATURE) agks m¢: 
for the absolute proof which 1 suppose to exist (1) thas the upper, 
current rehirn trades ‘flowing from the equator descend. again. 
to the surface of the acean on the polar sides of the calms of 
Cancer and of Capricorn,” and (2) that ‘these eyuatorial currents - 
subsequent to their descent on the polar sides of Cancer and of. 
Capricorn ‘are known as the westerly winds of the temperate, 
zones”; (3) he further asks ‘‘ what proof exists that the upper 
currents from the polar depressions and those from the.equa« 
torial depressions cross one another in the calms of Cancer and 
of Capricorn so as subsequently to become the trades and anti. 
trades respectively,” and suggests that it is more reasonable to 
suppose that their currents intermingle, and that their mixed 
yolume is then drawn off north and south, as required, to restore 
the equilibrium of the atmosphere, as sugested by myself 
with reference to the equatorial calms. Mr, Clement Ley’s three 
questions may, I think, be fairly answered as one, all depending 
upon the same proof. 
The correctness of my assertions with reference to the atmo- 
spheric currents flowing from the. equator can be referred to the 
one crucial test, viz., Are the atmospheric currents which descend 
tu the surface of the ocean on the equatorial and on the polar. 
sides of the two zones of high pressure, similar in their constl- 
tuents (f.¢, when they first become established as winds on the 
gorface of the ocean)? is their degree of electricity the same? is 
their degree of saturation the same? If these questions could be, 
answered in the affirmative it would show that Mr. Ley’s suppo- 
sition with reference to the mixed volume of the upper currents 
was possible, but if, on the other hand, they are answered in the 
negative, Mr, Ley can hardly hold, I think, that I have put my 
statements forward. too strongly. | as | 
Though J believe that the north-eastand south-east trades meet- 
ing at the belt of equatorial calms are thrown upwards from the sure. 


‘face of the ocean, and in ascending do mix their volumes, the 


conditions of atmospheric currents meeting many thousand feet 
above the sea-level are entirely diffetent, as thay have not the 
ocean as a point d’afpui, and there is no’ more’ difficulty in 
accounting for their currents passing’ ane another and the heavier 
underrunning the lighter, than there is for the. Labrador, .pag- 
mented by the East Greenland current, mecting and ynderranning 
the Gulf Stream, us ee 

At Teneriffe, and other mountainous regioris, in the latitudes, 
of the trades, observations have been made with reference to the 
height of the trade Winds, and of the neutral strata ‘intervening: 


. between them and the upper current, ds also of the height of the 


lower portion of the equatorial return current, which flows. at 
heights varying from 12,000 feet upwards above the sea-level. | 
_. Prof. C. P. Smyth, H.M. Astronomer for Scotland, in his vety, 
interesting work, “Teneriffe,” gives us some very important Mig 
with reference to these currents, showing—- Re 4 gee oe 
x, The extreme dryness of the north-east wind, 0s a 
2 Its.very moderate electricity. See art ae ee 
3. The greater saturation of the south-west wind... 2 y uous 
4. The descent of the south-west upper currant, os 5. ie 
Though there is much that I might . quote oe eee a 
paragraphs am nec 
Page 210, ° ££ we. miust live in a wandsby all ‘mee let. it. De. 
the south-west, and not the north-east, that effete. unwholeserké. 
and wiedeup polar stream, As to'-the chemical’ and sanitary: 
ities of the two, winds there cut he wo comparison between: 
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<Page 17641 Aad: so: indeed we found before we hid. fatten 
ith our expedition, when the southwest wind demended 6 (he 
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“beinging water, but its position in Tenetife..during summer is | 
“¢faneurable for making it deposit any. which sony be prevent. ae 
iT stink’ from: these extracts, ‘which ave eupported by other 
* passages ‘in.’ Prof. Samy, h’s work, Tans quite justified in arguing 


. thut the trades and counter-sades ate sat: similar in their con- 
i igtitnents, that: theiy 


mn 
a 


degrers of elegixicity and of saturation are 
“mot the same, and-that therefore it is not reasonable to suppose 


th v. woner cutrents intermingle at the belts of tropical 
; ble a eal dg : Sir mised gc Aa and is then drawn 
eft nowth aad south as reguired,.to restore the equilibrium of the 


lau bape posite currents flowing in the northern hemisphere 
. from thé narth-cast and the south-west (approximately) do not 
> dntermitigte, and their mixed volume does not descend in the 
‘palms of Cancer it mist necessarily follow that the south-west or 
“yeturn ‘equatorial’ current, does descend to. the surface of the 
» oteon.on' the polar side of the calms of Cancer, and equally that 
‘the north-east apper current does descend on the equatorial side. 
“", T have by wo means exhausted what I have to say on this sub- 
 Ject, hut, Mr, Ley will doubtless understand that Tam unable to 
- great it at greater length in your columns. The same line of 
‘argument ‘would have enabled me to anawer Mr. Ley’s questions 
separately had space permitted. Dicny MURRAY 


ep erry neat 


Mind and Matter 


' - PERMIT me to correct a mistake on the part of Mr. Tupper 

‘{NaTURE, vol. xv. p. 217), who, though starting with a currect 
' potion that my letter (NATURE, vol. xv. p. 74) was intended to 
solve a problem, immediately fell into the exror of regarding it 
_ as intended to prove an alleyed fact. 

' The fact alleged, that consciousness depends on nervous 
_ organisation 1 assumed to be a fact, and underiook to indicate 
how the dependence might be conceived, or regarded, to exist. 

First, 1 alleged that the hypothesis of matter being as sus- 
' caplible of consciousness as spirit, was quite concetvadle, as a 

Aypothests, whether or not it should be proved afterwards to ba 
" a wrong hypothesis. 

Second, the cunnection of two so dissimilar entities as ma‘ter 
‘pnd subjectivity had not the objection of being anomalous or 
“wnigue ; for energy and matter were equally dissimilar and yet 

invariably united. The parity of mystery was not intended to 
establish ‘parity of probability as to the facts,” but merely 
parity of concetvability. Yor it'is surely some help to our enter- 
taining a new conception if we can point to an existing similar 
conception. | 
' Third, if such‘ mysterious entity as energy could be divided 
“and. combined (using the words in a loose sénse) why should 
_ there be a difficulty in conceiving of the division and combination 
» of subjectivity. By this I meant that as division of matter in- 
vwolved division of energy, as to amount, so division of matter 
_ might be conceived involving division of subjectivity, as to amuunt; 
_60. with combination. 
' hus far, however, I had only cleared away difficuliies ‘real 
. or apparent” in the way of our concecetag the i re of conscious- 
“yess 10 matter from the “ materialistic * stand-point. 
': “The essential part of my solution which indicated roughly the 
‘giodys of the connection hetween matter and consciousness and 
which dealt with the great difficulty of the question—-How to 
_Jaccount for the zo aspects of matter, the unconscions and .con- 
 Scidus?-—has not been touched by Mr. Tupper. This portion 
he excused himself froz examining because he regarded it as 
based on the assumption that “the probability of subjectivity 
» elng a-property of matter equals the fact of energy being related 
to matter,” whereas ‘it'is based on the fact, or alleged fact, or 
assumption, that ‘the dependerice of copscionsness on nervous 
: hie ation ‘seemed y, the science of nerve-physiology to be 
me ay established.” “To. mistake allegations of the conceiv- 
i, ability of | a, notion for assumptions or: intended proofs, that the 
‘potion is true, as has beon done by Mr. Tupper, is surely not | 
\eguivalest to pointing out fallacies in the solution of a problem. 
-, * WED he ‘aditnit that, fa “ pointer” could “ tell us’ he scented 
‘fox and. immediately therealter follow the scent of a hare, 
mich would be an admirible analogy of how to practise “sound 
ic By the old & priaré method?" . Se 
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kmerican aborigines migrated from the Oid:Worlds),:‘Chis may 
be the dase with the: Red Indians, but we know that:they drove 
out an earlier ped the mound-builders, However, both 


d 





‘mound-builders and Red Indians were certainly poste facial in 
‘thei¢ occupation of the moarthern paris of Ameried, and the 


oldest traces of ‘their existence may not date back to an carter 
time than a late stage of the Neolithic period in Europe. 
Paleolithic man in America holds the same relative position 
to these later peoples as he does in the Old World, and wé Have 
so far obtained no evidence to show whether he'occupied Europe 
or America first. The position of his remains in the auriferous 
drift of California is the same as in that of Siberia ; in the less 
of the Mississippi as in that of the Danube and the Rhine; iv 
the caves of Brazil along with extinct mammalia’ as in those of 
Europe ; and in the lowland gravels of Virginia ag in’ those ol 
France and England. | . ae 
The question of the post or pre placial age of palealithic mat 
depends in Anicrica ag ft dées in Europe on that of the age o 
the depocils in which they are found, and this ig at present: : 
roatter of inquiry and discassion which might be set'at rest, as | 
have pointed out in the Quarterly Yournal of Sctencé for July .o 
last year, by a thorough examination of the brick clays at Hoxe 
where palaolithic implements were first found in England.” 
Cornwall House, Ealing, January 27 THOMAS Betr 





Holly Berries 

Rerorts of the scarcity and abundance of holly berries have 
appeared in NATURE from the south-east of England and wes 
of Scotland respectively. It may be interesting to note the con 
dition of the holly crop at a pwint somewhere about midwa 
between these two places. In Nurth Staffordshire and Derby 
shire the holly berries are by no means scarce They are not 4 
plentiful ay they were last year, but there is a fair average crop. 

I have seldom seen such crops of them as I saw in severa 
places in South Wales about a month ago. It may. be als 
worth adding that the most {ceming bush 1 saw was at a place ii 
Cardiganshire, which was as far as I could learn—and I mad 
diligent inquiries—between four and five miles from the neares 
hive of bees. I questioned closely several children on the spot 
who were intelligent enough to give me a minute description of 
most of the common birds and insects ; not one of them had eve 
seen a hee. D. EDWARDES 

Denstone College, Staffordshire 3 4 


The Meteor of January 7 | 

AMONG the Notes” in NaTurRg, vol. xv., p. 244, there . i: 
@ description of a large meteor, of which I was fortunate enougt 
to secure a good observation ; but on comparing the apparent 
path, as observed by myself, with that recorded in the paragraph, 
I find the latter somewhat imperfect ; the apparent path, as seer 
from near London, seems to have been curtailed both at begin. 
ning and at end of flight ; probably the observer in questior 
could further amplify his remarks, or some other correspondent! 
send an observation, The following ig an abstract rite my 
note-book :--- | _ 

‘* Birmingham, January 7, 10°91 P.M. G,M. T.-~Meteor pear. 
shape, deep yellow merging into de Fon towards the tail; com. 
menceil as a luminous point near » Llydre, gradually increased 
in, size, motion very slow and unsteady, appeared to force its 
way with difficulty, and slight undulation. Near « Leonis it 
attained the apparent size of Venus, the fugward hemisphere 
now showing signs of internal commotion by the projection of 
ebullition prominences, which were swept back towards the tail, 
then 8 Jong, and vaporous. The latter portion of its fight 
was intercepted by houses, but on emergence it burst. with a 
flash below 6 Leonis at A.R. 182°, D.N. 16°. Length of path, 
52°; time of flight, five to six seconds ; radiant point (in Flu. 
ving Eridanus), No, 96 Tupman, or No. 164 of the B. A. 
Catalogue. “WH, Woop | 

Balsall Heath Road, Moseley Road, Birmingham 


Apectrom of New Star 


Ls Tex spectrin of the new star in Cygnus is changeable, nnd. 


de now very unlike Corau’s representation of it in 2 recent nub. 
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KUHNES “RESEARCHES ON PHOTO-CHEMI. | 


OO CAL PROCESSES IN THE RETINA 


Januar 7" s, Dr. ‘W..Kithne, Professor of Physiology |: 


iw 

Q' in. the University of Heidelberg, read before the Natur- 
 bistorisch-Medicinisches Verein, of Heidelberg, a paper entitled 
“Zur Photo-chemie der Netzhaut,” so full of interest to the phy- 
‘sicist and physiologist, that I think an abstract of it will be 
‘aceeptable to the readers of NATURE. | . 

_. A-shorf time singe, Boll (a pupil of Max Schults and Du Bois- 
Reymond, ‘who now occupies the chair of Physiology in Rome) 


communicated to the Berlin Academy the remarkable fact that the | 


external Iayer of the retitie,.t.¢, the layer of rods and cones, 
‘possesses in all living animals a purple colour, 
according tp Boll, the peculiar colour of the retina is perpetually 
being deatroyed by the light which penetrates the eye ; darkness, 
however, restores the colour, which vanishes for ever almost 
immediately after death.* - | 

The wonderfully suggestive nature of Boll’s discovery led 
Kihne to repeat his observations; in doing so, whilst he has 
confirmed the fundamental statement of Boll, he has ascertained 
a number of new facts of grent interest. 

Kiihne’s observations were made on the retin of frogs and 
rabbi's. In the first place, implicitly relying upon the statements 
of Boll, he examined, as soon as possible after death, the retinse 
gf-animals which had been kept for some time in darkness, . He 
soon found that the beautiful purple coloar persists after death 
it. dhe retina be not exposed to light; that the bleaching takes 
‘place.so‘slowly in gas-light, that by its aid the retina can be pre- 
pared and the ‘changes in its tint deliberately watched ; that 
‘when ilnminated with monochromatic sodium light the purple 
‘edloar does not disappear in from twenty-four to twenty-eight 
‘howrs, even though decomposition have set in. 


These first observations of Kiihne on the vision-purple (Saipur- | 


puri, xs he terms it, whilst they showed that the disappearance of 
the colour is not, a3 Rall had asserted, a necessary concomitant of 


death, removed many of the difficulties which stood in the way | 


of a careful investigation. Carrying ont his Bs senda ina 
dark chamber itlaminated by a sodium flame, Kiihne was able to 


discover the conditions necessary to the destruction of the vision. | 


purple as well as same facts relating to its restoration or renewal. 
As long as the purple retina is kept in the dark or is illumi- 
nated only by yellow rays, it may be dried upon a glass plate 
without the tint changing ; the.colour is not destroyed by strong 
solution of ammonia, by saturated adlation of common salt, or 
by maceration in gtycerine for twenty-fonr hours, On the other 
hand, a temperature of 300°C, destroys the colour, and alcohol, 
glacial acetic acid, and. strong solution of sodium hydrate produce 
the same effect, -: ee 
_» ‘Kiihne’s next observations were directed ‘tothe discovery of 
the infiaence of light of different. colour upon the vision-purple. 
‘Et, wontd appear RyS ' : 
have the préatest ‘action, and that the red ‘rays are as Inactive as 
the yellows | pA 
the retina of ‘the living cye exposed {to ordinary daylight does 
not exhibit the vision-purple, for on préparing ‘the eyes of ani- 


gals which had just been exposed to Fok, as rapidly ns ingen | 


in the chamber illuminated by sodium Tight, he discovered th 
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the F | that its colour yet remained : ‘je was dark ree, tot was bigached 


|. df strong sunlight was substituted for that 


During life, 


1 all readers who have understood his exoeri 


t that the more refrangible ays of the spectrum - 


Kiihne now found the incorrectness of Bdll’s assertion ‘that 


} extirpation, -d&c. 
therretina was of a bedutifal purple, It was only when eyes | Une. oF Both eyes were carcfally isolated, . 
‘were exposed for a considerable time to the direct action of the | 
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8. experiment was confirmed by others ‘a whisk, the effect 
* , of ditnse Gayl cee r ‘ 
ut the moet ontious results of Prof. Kiihne’s expeciments have 
reference to thé restoration of the vision-purple, fan equatotial 
section bé made through a recently extirpated ‘eye, and'A'flap of 
reting ‘be lifted up from the under ying jordid and.’ Fipcte ‘td 
ight, the perple eplour of the flap will be destroyed, w Bist she 
colour.of the réstiof the retina persists. If, however, the bleathe: 
portion, of the flap be carefully replaced, so. that it}a again: i 
Coptaot ‘with the inner surface of the choroid, comple restoration 
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od pees omiel pple occurs, ‘This restoration is a.funotian of the 
7 dping: tho : ? 


| probably of the living retinal epithelia (2 of 
the hexagonal pigment cells, which used formerly to be descritied 
a8 a fart of the choroid), and it appears ‘to be independent of the 
black pigment which the retinal epithelium normally.contains, As 
it is absolutely dependent upon the life of the structures which 
overlie the layer of rode and cones, it is natural that if should be 
observed to occur for a longer time afier samatic death in the 
a 2 than in the rabbit. yar eae 
siihne’s researches, though suggested by the interesting obser- 
vation of Boll, have not ‘only corrected ‘many errors which ‘that 
observer had committed, but have Jed to the discovery of facts 
which add immensely to the importance of the newly-observed 
vision-purple. ; 
| They have shown that the living retina contains. a sub- 
stance which under the influence of light undergoes chemical 
changes, which vary in intensity according to the intensity and 
character of the luminous rays, and they point to the existence of 
structures in connection with the retina ‘which as Jong as they are 
alive are able to provide fresh atores of substance sensitive to light. 


Since the above account of Kiihne’s researches was written, he 
has published in the Centralblatt der medicinischen Wissenschaften 
(January, 1877, No. 3) a short paper, dated January 15, in which 
he announces the startling confirmativn to his previous researches 
afforded by his having been able to obtain actual images on the 


| retina which corresponded with objects which had deen looked at 


during life (1). 
The discoveries of Boll and Kiihne must, as the latter remarks, 
have led to the thought that after all there might be some trath in 
the stories which we all have heard of images of things seen in death 
being leit impftinted upon the eye, After his first resenrches 
Kiihne endeavoured over and over again to observe on the retina 
of rabbits bleached spots corresponding to the images of external 
obgects, but his endeavours failed. As Kihne remarks, and os 
will allow,. in 
order to obtain a permanent ph rap , of, as he terms it, affo- 
gramme, the effect of the ight w ave to be so ‘prolonged ot 
‘so intense av ee the er ictap sore pn lenis Geek the 
vision-purple and the power of the retinal epithelium to veatore it. 
Kiibne took a coloured rabbit and fixed its head and one of 
its eye-balls at a distance of a metre-and-a-hall from an ppening 
thirty centimetres square, “in a window-shutter, The head: was 
covered for five’ minutes by a black cloth and then exposed . for 
‘three ‘minutes to a somewhat clouded midday-sky.. The ‘head 
was then instantly decapitated, the eye-ball which had “been 
exposed ‘was rapidly extirpated by the aid of yellow light, then 
o , and instantly plunged in § per cent, solution of: alam, 
wo mminutes.after death the second cye-ball, without ‘removal 
from the head, was subjected to exactly the satne procdsses as 
the first, viz., to a, simudar exposure to the same objedt, then 
tonphened 
| efaily separated from the 
ig nerve, and turned ; they chen exhibited ana deattafeel 


IE | : nifael Fone 
val ground a nearly square sharp image with sharply-dyined 


“On the following morning’ the milk-white and ‘now 
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OW ae PRECESSIONAL MOTION OF A 


' “THI formulas expressing this motion were taid before 
T ‘the meeting and briefly explained, but the analytical ° 
_ treatment of them was reserved for a more mathematical 
' papet ‘to.be communicated to the Section on Satur- 
‘day, The chief object of the present communication 
was to: ilistrate experimentally a conclusion from this 
‘theory. whith had been announced by the author in his 
opening address to the Section, to the effect, that, if the 
period of the precession of an oblate spheroidal rigid shell 
ull of liquid 6 a much greater multiple of the rotational 
‘period of the Inuid than any diameter of the spheroid is 
of the difference between the greatest and least diameters, 
the precessional effect of a given couple acting on the 
shell is approximately the same as if the whole were a 
solid rotating witt the same rotational velocity. The 
experiment consisted in showing a liquid gyrostat, in 
.. which an oblate spheroid of thin sheet copper filled with 
water was substituted for the solid fly-wheel of the ordi- 
nary gyrostat.. In the instrument actually exhibited, the 
equatorial diameter of the liquid shell exceeded the polar 
axis by about one-tenth of either. 

Supposing the rotational speed to be thirty turns per 
second, the effect of any motive which, if acting on a 
rotating solid of the same mass and dimensions, would 
prodace a precession having its period a considerable 
multiple of } of a second, must, according to the theory, 
produce very approximately the same precession in the 
thin shell filled with liquid as in the rotating solid, 
Accordingly the main precessional phenomena of the 
liquid gyrostat were not noticeably different from those of 
ordinary solid gyrostats which were shown in action for 

the sake of comparison. It is probable that careful ob- 
servation without measurement might show very sensible 
differelices between the performances of the liquid and 
the solid gyrostat in the way of nutational tremors pro- 
ue by striking the case of the instrument with the 
| 

No attempt at measurement either of speeds or forces 
was included in the communication, and the author 
merely showed the liquid gyrostat as a rough general 
illustration, which he hoped might be regarded as an in- 
teresting illustration of that very interesting result of 





mathematical hydro-kinetics the quasi-rigidity produced 


in a frictionless liquid by rotation, | 


. PS —Since the communication of this paper to the 
Association, and: the delivery of my opening address 
which preceded it'‘on the same day, I have received from 
_ Prof Henry No. 240 of the Smithsonian Contributions to 
‘Knowledge, of 
_Rotatory Motion presented by the Gyroscope, the Pre- 
" cession af the Equinoxes and the. Pendulum,” by Brevet 
Major- 


\, Which 1 ind’a dissent, from the portion of my previously- 


‘published statements which 1 had taken the occasion of 


my'address to correct, expressed in the following terms :— 
. "4 do not concur with Sir William Thomsonein the 
Opinions quoted in note p. 38, from Thomson and Tait, 
and..expressed in his letter to Mr. G. Poulett Scrope 
(Nature, Feb, 1, 1872), So far as regards fluidity, or 
" imperfect rigidity, within an infinitely rigid envelope, I do 
| sat ood the rate of precession would be affected.” 
_, Els 
““ the practical rigidity conferred by rotation.” Thus he 
has anticipated my correction of the statements contained 
40 Dry paper on the Kigidity of the Earth, so faras regards 
| the eifect.of interior fluidity on the precessional motion of 
‘A perfectly rigid ellipsoidal shell filled with fluid, 
4 tegret to see-that.the other error of that paper, which 
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date October, 1871, entitled “ Problems of 


n. J. G, Barnard, Col. of Engineers,. U.S.A, in | 


ere in the same paper Gen, Barnard speaks of | 


Fee ie oneity mht bad nat bes ere | 
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\ ‘by Gen. ‘Barnard, and that the plausible. reasoning whick 


“bad ted me to it had also seemed to him convincing 
For myself, 1 can only say that I took the very ¢arliesi 
‘opportunity to correct the errors after I found them 'to be 
errors, and that I deeply regret any mischief they may 
have done in the meantime. ee 
Addendum.—Solid and Liquid Gyrostats.—The solid 


gyrostat has been regularly shown for many years in the 





Natural Philosophy Class of the University of Glasgoi 
as a mechanical illustration of the dynamics of rotatin 
solids, and it has also been exhibited in London ard Edin 
burgh at conversaziones of the Royal Societies and of th 
Society of Telegraph Engineers, but no account of it ha 
yet been published. The following brief description an 
drawing may therefore even now be acceptable to reader 
of NATURE :— ! 
The solid gyrostat consists essentially of a massive fy 
wheel possessing great moment of inertia, pivoted on the 
two ends of ‘its axis in bearings attached to.an outer cast 
which completely incloses it, Fig. 1 represents a-sectio:z 
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by a plane through the axis of the fly-wheel, and Fig..2 
a section by a plane at right-angles to the axis and cutting 
‘through the case just above the fly-wheel. The contain. 
ing case is fitted with a thin’ projecting edge in the plane. 
of ha fiy-wheel, which is called the serie ir = 

houndary forms 4. xegular curvilinear polygon 1 Sixteen, 
des vith its patil the centre of the -Ay-wheel,’ ‘Each 


Side--ol’ the polygon “fsa dmall arc of a'circle. of fadius 
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were circular, cause the ‘cake to roll along on it like a 


‘hoop, and it is to prevent this effect that the curved poly- 


' gonal form described above and represented in the draw- 
ing is given to the bearitig-edge. | 
To spin: the solid gyrostat a piece 


forty feet. Jong and.a place where a clear ron of about 





sixty feet can be obtained are convenient. The gyrostat 
having been placed with the axis of its fly-wheel vertical, 
the cord is passed in through an aperture in the case, two- 
and-a half times round the bobbin-shaped part of the 
shaft, and out again at an aperture on the opposite 
side. Having taken care that the slack cord is 

faced clear of -all obstacles and that it is free from 
kinks, the operator holds the gyrostat steady so that 
its case is prevented from turning, while an assistant 
. pulls the cord through by runnmg, at a gradually in- 


creasing pace, away from the instrument, while hold-- 


ing the end of the cord in bis hand. ‘Sufficient tension is 
applied to the entering cord to ‘prevent it from slipping 
rourd.on the shaft. In this way a very great angular 
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wélocity’is ‘communicated to the fly-wheel, sufficient, in-. 


when ‘the gyrostat. has been spun it be set on its 
bearing ‘edge: Wah the centre of gravity exactly over the 
‘Dearing pert, ona smooth horizontal euch as 2 
piece of plate-glass ving ona table, it will continue appa- 
‘tently stationary and in stable equilibrium. 1 while it is 
in thie position a couple founda hori 


re a 


ee ‘to: it spinning for upwards of twenty minutes. 
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greater than the distance of' the ‘cbmers ‘from the centre, 
_ Fee friction of the fly-whtel would, if the bearing-edge | 


of stout cord about 
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of the Ay-wheel be applied to the ‘case? nb eile 
ion Ot this’ plane from the vertical ig prod a uth 
‘rotates slewly round a vertical axis, Ha heavy blow with 
the fist be given to the side of ‘the case, it ‘is met-ty what 
seems’ to the senses the resistance of a very stif- slastic 
body, and, for'a few seconds after the blow, thegyrdsta 
is ‘in a ‘state of violent tremor, which, however subsides 
rapidly, As the rotational velocity gradually dminishes 
the rapidity of the tremors produced by a blow alse 
dimisiishes, It is very curious to notice the totering con. 
dition, and slow, seemingly palsied, tretnulossness of the 
gyrostat, when the fly-wheel has nearly ceas:d to spin, 

In the liquid pyrostat the fiy-wheel is tplaced by ar 
‘oblate spheroid, made of thin sheet coppey and filled with 
water, The ellipticity of this shell in the instrument ex 
hibited is ,j, that is to say, the eqyatorial diamete 
exceeds the polar by that fraction of either. It is pivoted 
on the two ends of its polar axis in Séarings fixer! in ¢ 
circular ting of brass surrounding the spheroid.. Thi: 
circle of brass is rigidly connected with the curved poly. 
gonal-bearing edge which lies in the equatorial plane o 
the instrument, thus forming a frame-work for the suppor 





| of the axis of the spheroidal shek. In Fig. 3 a section is 


represented through the axis to show the ellipticity, anc 
Fig. 4 gives a view ‘of the gyrosiat as seen from a point ir 
the prolongation of the axis. To prevent accident to the 
shell when the gyrostat falls down at the end of its spin 
cage bars are fitted round it in such a way that no plane 


.can touch the shell. 


The method of spinning the liquid gyrostat is simila: 
to that described for the solid gyrostat, differing only iy 
the use of a very much longer cord and of a lary 
wheel for the purpose of pulling it. The cord is firs 
wound on a bobbin, free to rotate round a fixed pin, Thi 
end of it is then passed two-and-a-half times raund thi 
little pulley shown in the annexed sectional drawing, anc 
thence to a point in the circumference of the large whee 
to which it is fixed, An assistant then turns the whee 
with gradually increasing velocity, while the frame of th: 
gyrostat is firmly held, and the requisite tension appliec 
to the entering cord to prevent it from slipping round th: 
pulley. WILLIAM THOMSON 
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REMARKABLE PLA NTS 
L—-THE COMPASS-PLANT, 


“ Look at this delicate plant that bfts its head from the meadow, 

See how its leaves ul] point to the north, ax trie as the magnet ; 

It ia the compass-plant that the finger of God has suspended 

Here on ita tragile stalk, to direct the traveller's journey 

Over the saa-:ke, pathless, hmitiess waste of the desert * 

| LomorELLow's domvangeltmes 

ik has long been known that there grows on th 

prairie-lands‘of the south-western part of the Unite 
States .of America, especially Texas and Oregon, '. 
‘plant which has the peculiar property of turning it 
leaves towards the north, and which hence SETVeS a8: 
magnet to the traveller when no other means is availab) 


‘of ascertaining the points of the compass, : It is probable 


however, from Longfellow’s description’ of it as a “dati 
cate plant” on a “fragile stalk,” that he never saw. j 
owing. The Compass-plant is a member of the eno 


| mous natural order Compositz, known to botanists.a 


Stiphiam lacintatum. It is described as a stout perennis 


plant from three to six feet in height, with ovate, deeply 
| 'pinnatifid eaves and large yellow heads of unisexus 
| Sowers the ray-florets strap-shaped and female, the disc 


florets tubular and male, It is also known as the pilot 


weed, polar-plarit,’ rosin-weed, ‘and turpentine-weed, th 
‘two last names being deriv 


; from the abundast reék 
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Ieaves.” But the first occasion.on which it was brought 
ander the hotice of scientific. men appeats to have been 
in communications addressed t0 the National Institute 
at, Wathingtan’ in August, 1542, and january, 1843, 

ara aceatacy of his statement having 
been questioned, the General presented another communi- 
cation at the second meeting of the American Association 
forthe Advancement of Science, held at Cambridge, Mass.,, 


- in August, 1849, in which he confirms his own observa- 


‘ment and their 


tions by those of other ‘officers, all. agreeing in the con- 
clusion that the radical leaves of the plant really present 
their edges north and south, while their faces are turned 
east.and west, the leaves on the developed stems of the 
flowering plant, however, taking rather an intermediate 
position between their normal or symmetrical arraunge- 
culiar meridional position. For the 
jollewing particulars respecting the phenomena exhibited 
by ‘the compass-plant we are indebted mainly to a 
paper by Mn W. F. Whitney, read before the Harvard 
Natural History Society and printed in the American 
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‘The Compass-plant (Silphiume lactate), 


Naturalist for March, 1871, and to some subsequent notes | 


by Prof, Asa Gray and Mr. Thos. Meehan. 

‘The cause ‘of the ordinary position of the leaves of 
most plants, one surface being directed towards the sky 
and the other towards the earth, is generally believed to 
be adifference in the sensitiveness to light of the two 
sutfaces, the epidermal tissue of the upper being gene- 


rally denser and less pervious to light than that of the 


tinder surface, 
almost 


‘wainute: orifices, which. serve to. 


: e, It is possible. also that something may 
‘be-due to the fact. that the .under surface of the leaf is 
st always more copiously furnished with stomates or 
“‘breathing-pores,’ as they are often inaccurately termed, 
| f promote a diffusion of 
gases between the external, air, and the intercellular cavi- 


‘ties within the tissue, and especially an abundant exhala- 


he lem 
ae thee, 
‘Spends, affording in this res 


.of aguecus vapour. A microscopical examination of 
eaves of the compass-plant shows that the structure 
epidermal tissue..of the two surfaces is similar, 
that the stumtber of stomates in each corre. 

ding is t-a.contrast to other allied. 
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‘gasily yet their bearings by feeling the direction of the 






1} on the season when the observation is made whether 


» which.do not exhibit |. 
and in whose leaves the. | 


stotiiates were found to be from two. to three times ‘as 
numerous on the under as on the upper’ stitface. "lf, 
‘therefore, the abject to be gained is an edjtal’ sensi- 
‘tiveness to light, it is obvious that the two surfaces will 
recéive an equal mean amount of light during the twenty- 
four hours, if they face the east and the west, rather. thant 





i 
if they face the north and the south, or the earth and the 
‘sky. An attempt has also been made to explain the 
 aiapergataat of polarity by currents of electricity induced 
y the peculiar chemical composition of the substances 
secreted by the stem and the leaves, but not with much 
success, | : 
In a recent communication to the Academy of Natural 
Sciences at Philadelphia, Mr. Meehan says that those 
who affirm that the leaves are directed to the north. 
and those who say that there is ‘no such tendency, are 
both right. He watched a plantin his own garden, anc 
observed the unmistakable northern tendency in. the 
leaves when they first came up, and until they were. Jarge 
and heavy, when winds and rain bore them in differen 
directions, and they evidently had not the power of regatn: 
ing the points lost. It would appear, therefore, to depenc 


thy 

leaves are seen to bear northwards or not. : 
The same observer records also the following fact: 
with regard to the flowers of the compass-plant, Thi 
expansion of the ray-Hlorets in August was observed t 
begin at daybreak, 4 a.M.; forty minutes afterwards th 
florets of the disc began to open, and the whole of th 
corollas were expanded in about three-quarters of a! 
hour, after which there was no further growth in th 
corollas, The stamens and pistils were gradually pro 
truded beyond the corolla, and the lengthening of th 
stamens ceased at6 AM. Alter 6.20 no further growt! 
was noticed in the flowers. Later on they were visitec 
hy insects, causing the detachment of the florets of the 


| disc, and the scattering of the pollen on to the ray-florets 


which were thus fertilised. There appear, in fact, to be 
three phases of growth, with a slight rest bétween each 
the pistil taking the most time, then the stamens, and the 
corolla the least ; but the whole growth of the day is 
included within two hours. ae Tes 
The geographical range of the plant is stated to be 
from Texas on the south to Iowa on the north, and from 
Southern Michigan on the east to 300 or 400 miles wes! 
of Missouri and Arkansas. Its chief habitat is rich 
prairie land. Our illustration is taken partly from: the 
plate in Jacquin’s “ Eclogee,”: the only good drawing 0: 
the plant published, assisted by comparison with dried 
specimens in the Kew Herbarium. | A. W. 8B. 
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EXPERIMENTS WITH THE, RADIOMETER? 


If. | 
} AVING ascertained that the action of the radio- 
meter was due to the internal movement of the 
molecules of the residual gas, it became important to 
obtain as much information as possible respecting the 
physical properties of this regiduc, | 

In the apparatus constructed for this purpose a vertical 
plate is suspended ‘by a glass fibre, which it twists in 
opposite directions alternately, instead of continuously 
rotating in one direction, as in the ordinary radiometer. 
Attached to this apparatus there is :—-a@, a sprengel pump ; 
4, an arrangement for producing a chemical vacuum; 6 
a lamp with scale, on which to observe the luminous index 
reflected from a mirror; @, a standard candle at a fixed 
distance ; and ¢, a small vacuum tube, with the internal 
ends of the platinum wires cldse together. J can there-. 

fore take observations of—~. | oe, a 
"4, The logarithmic decrement of the arc of oscillation. 
when ender'no influence of radiation, Pye’ 

eae "... Continued from p97 ee 
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 @” The successive sawing 

‘candle shines op one-end:of the-blackened bar. 
3. The appearance of the.induction spark between the 

platinum wires, aa 

_ X measures the viscosity of the gas ; '2. enables me tocal- 
culate the force. of radiation of the candle; and 3 enables 
me to form.an idea of the progress of the vacuum according 
as the interior of the tabe becomes uniformly luminous, 
striated, luminous at the poles only, or black and non- 
conducting. The movement is started by rotating the 
whole apparatus through a small angle, and the observa- 
tion consists in noting the successive amplitudes of 

. vibration when the instrument is Jeft to itself, a mirror 
and spot of light being employed for this purpose. The 
amplitudes form a decreasing series, with a lar 
lagarithmic decrement. Up to the paint at which the 

vacuum is apparently equal to a Torricellian vacuum, the 
logarithmic decrement is nearly constant; but as the 

‘exhaustion proceeds beyond this point, it becomes smaller, 
and the force of repulsion approaches a maximum ; when 
the logarithmic decrement is about one fourth of what it 
was at the commencement, the force of repulsion begins 
to diminish, and at much higher exhaustions it nearly 
ucases, 

I have experimented with different gases in the appa- 
ratus, and by means.of a McLeod gauge attached to a 
mercury-pump, I have been able to measure the atmo- 
soheric pressure at any desired state of exhaustion. From 
the results of the measurements of the force of repulsion 
and of the viscosity of the residual gas, I have plotted the 
observations in curves, which.show how the viscosity of 
the residual gas is related to the force of repulsion 
exerted by radiation. | 
'’ J have supposed my scale to be 1,000 metres long, and 
pidela hv aie one atmosphere. Each millimetre, therefore, 
stands for the millionth of an atmosphere. 

‘When the residual gas is air, the viscosity, measured 
‘by the logarithmic decrement ef the arc of oscillation, is 
practically constant up toe an exhaustion of 250 millionths 
of an atmosphere, or 0°19 millim. of mercury, having only 
diminished from o':26 at the normal pressure of the 
atmosphere, to 0112. It now begins to fall off and at 
o'1 of a millionth of an atmosphere the logarithmic decre- 
ment has fallen to about oo1. Simultaneously with this 
decrease in the viscosity, the force of repulsion exerted 
ona black surface by a standard light varies. It in- 
creases very slowly till the exhaustion has risen to about 
20 millionths of an atmosphere ; at about 40 millionths 
the force is at its maximum; and it then sinks very 
rapidly till at ot: millionth of an atmosphere it is Jess 
‘than one-tenth of its maximum, a 
_’ When the residual gas is oxygen the logarithmic decre- 
ment is 9°126 at the atmospheric pressure, and at 2 mil- 

‘tionths of an atmosphere it is o':02, The force of repulsion 

“im Oxygen increases very steadily up to an exhaustion of 
about 40 millionths of an atmosphere ; it is at its maxi- 

herr! at about 30 millionths, and thence declines very 
tapidl.  ° | 7 | ea es 
+7 is not necessaryeto get so high an exhaustion with 
hydrogen as with other gases to obtain considerable 
xepulsion, $0 

“by: a logarithmic decrement of 01063; at 50 millionths it 

is o'046, wheh it rapidly sinks,’ The force of repulsion is 


bi fags in a hydrogen vacuum being, in comparison. 
“Ww “t 


maximum in ah air vacuum as. 70 to 41, 


1 


Carbonic acid has a viscosity of about o'o1 at the 


narthal pressure, being between air and hydrogen, but 
‘meayer the former, The force of repulsion does, not rise 
very high and soon falls off. 


‘A Yong series of, observations have heen taken, at dif- | 


ferent degregs of .zxhaustign, on the conductivity of tbe 
residual gas to the spark from an induction coil, Work- 
ing with air 1 & 


2 ‘ 
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of.an atmosphere, when..the repulsive fosce is near: its, 
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and Gnal deflection when a | 
Sackenel'S , 


The viscosity at the normal pressure is measured | 
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maxinum, a spark, whose striking distance at the normal 
pressure is half an inch, will illuminate a tube having 

als $ millimetres apart. When J.pugh the ex 


terininal ben. 
| haustion further: the Finch ‘apark ceases. to pase, but 4 
ti 


1-inch. spark will still illuminate the tube. .As. 1. get 
nearet te a vacuum more power is. required to drive thi 
spark through the tube, but, at the highest exhaustions, | 
can. still get traces of conductivity when an. induct 

coil, actuated with five Grove’s cells, and capable 
giving a G-inch spark, is used. Sa tate 

When s0 powerful a spark is employed it sometime: 
happens that-the glass is perforated, thus causing a ver} 
slight leakage of air into the apparatus, The logarithmic 
decrement now slowly rises, the repulsive force of the 
candle increases to its maximum and then slowly dimi- 
nishes to zero, the logarithmic decrement continuing te 
rise till-it shows that the internal and. external pressure 
are identical, | 

In preparing experimental radiometers I prefer t 
exhaust direct tq one or. two millionths of an atmosphere 
By keeping the apparatus during the exhaustion in a ho! 
air-bath heated to about 300° C, for some hours, the 
occluded gases are driven off from the interior surface o/ 
the glass and the fly of the radiometer. The whole is 
then allowed to cool, and attenuated air from the air-trag 
is put in in small quantities at a time, until the McLeod 
gauge shows that the best exhaustion for sensitiveness is 
reached ; if necessary, this point is also ascertained by 
testing with a candle, In this manner, employing hydro 
gen instead of air for the gaseous residue, and using 
roasted mica vanes at an angle with the axis, I can gel 
very considerably increased sensitiveness in radiometers 
I am still unable, however, to get them to move in moon. 
light, while my sensitive torsion balance does easily. 

1 have tried many experiments with the view of putting 
the theory J] have referred to in my former papel 
(NATURE, vol. xv. p. 224) to a decisive test. The re 
pulsive force being due to a molecular disturbance 
causing a reaction between the fly and the glass case 
of a radiometer, it follows that, other things being 
equal, the fly should revolve faster in a small bulb 
than in a large one. 1. therefore constructed a double 
radiometer which shows this fact in a very satisfactory 


“manner. It consists of two bulbs, one large and the othe 


small, blown together so as to have a wide passage be- 
tween them, In the centre of each bulb is a cup, held iz 
its place by a glass rod, and in the bulbs is a small four. 
artoed fly with roasted mica discs blacked on one side 
The fly can be balanced on either cup. In the smaile 
bulb there is about a quatre of an inch between the 
vanes and the glass, whilst in the larger cup there is 4 
space of half an inch, The mean of several experiments 
shows that in the small bulb the fly rotates about 50 pe 
cent. faster than in the large bulb when exposed to the 
same source of light. a _ : 
One of the arms of another radiometer was furnished 
with roasted mica discs blacked on alternate sides. The 
other arm was furnished with clear mica discs, The twa 
arms were piyoted independently of each other, and ane 
of them was furnished with a minute fragment of iron, so 
that by means of a magnet I could bring the arms in cop- 
tact, the black surface of the mica then having a clea: 


plate of mica in front of it. On bringing a lighted candle 


near the instrument and allowing it to, shine through the 
clear plate, on the blackened mica, the clear platé is at 


once Griven away, till the arm sets at right angles to the 
| other, . a 


Two. currents of force, acting in opposite directions, 
can exist. in the-same bulb. I have prepared a double 
radiometer in which two flys are pivoted one over thé 
other, a0, having cheir blackened sides turned in opposite 
directions. On. bringing. a lighted candle neat the Bye 

site directions, eg 
Shows “that, the soolecular distaebas 
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at tht rate ‘af one revolution in 3°37 secends;;: A'scredn ™. 
placed in front of the concave side no: as to Jet the light: ; 
‘shine nly on the «convex: surface, the ‘latter’ is reps 
causing continyous rotation at the rate of oné: revolution. | 
in 7‘§ ‘seconds, ‘'Whén the convex side is screénei aff so. - 
as to let the: light ‘strike’ only on the concave side, cots 
tirious rotation is produced at the rate of one revoluit 
in 6°95 seconds, the concave side being attracted.  -* ° 


‘These experiments show that the repulsive action. of 
radiation on the convex side is about equal to the attrac- 
tive action t coavenparel on the ‘concave side, and that the” 
double speed with which the fly moves when no screen‘is' 
interposed is the sum of thé attractive and repulsive’ 
actions, =: ; ra se 
With a two-disc, cup-shaped aluminium radiometer as 
above, lampblacked on the concave’ surfaces, the’ action 
of light is reverded, rotation taking place, the, bright con- 
vex side being repelled and the ‘black concave ‘attracted. 
When the light shines only on the bright convex site no 
movement is produced, but when it shines only on the black 
concave side this is attracted, producing rotation.’ °° 
Light shining on a cup-shaped radiometer similar to | 
the above, but having the convex side black and the con- 
cave bright, causes it to rotate rapidly, the convex blatk 
being repelled, No movement is produced on letting the 
light shine on the bright concave surface, but good rota- 
tion is produced when only the black convex surface is 
illuminated. _ aad 
With a cup-shaped radiometer like the above, but’ 
blacked on both sides, a candle causes rapid rotation, 
the convex side being repelled. On shading off the light 
from the concave side the rotation continues, but much 
more slowly ; on shading off the convex side the concave 
is strongly attracted, causing rotation. | 
' Radiometers have also been made with cups and cones 
of plain mica, roasted mica, pith, paper, &c., and they 
have been made either plain or blacked on one or both 
surfaces. These have also been balanced against each 
other, and against metal plates, cups, and cones. The. 
results are of considerable interest but too complicated to 
explain without numerous diagrams. The broad facts 
are contained in the above selections from my experi-. 
ments, an | 
Some of the phenomena produced by the action of 
light on the cup-shaped vanes of a radiometer. may be 
explained on the assumption that the molecular pressure’ 
acts chiefly in a direction normal to the surfate of thé. 
vanes, A convex surface would therefore cause greater 
pressure to be exerted between itself and the inner surface 
of glass than coulda concave surface, But it is not easy 
to see how such an hypothesis can explain the behaviour 
of those instruments where thé action of the bright convex 
surface more than overcomes the sup¢rior absorptive and 
radiating power of the concave black surface ; and the 
explanation ‘appears to fail to account for the powerful 
attraction which a lighted candle is seen to exert on the 
concave surfaces in other instruments, ee ee 
These experiments, interpreted by the light of the dyna- 
mical theory given. in my' last communication, explain. 
very clearly how it was that I obtained such strony 
actions in my ¢arlier experiments when using white pith, 
and employing the finger as a source "of heat; an 
how it happened that I did not discover for’ soine time 
that dark beat and the Juminous rays ‘were essentially 
different in: their actions’ on black ‘and white surfaces,’ 
| Rays of high’ intensity pass through the glass bulb with- 
out warming it ; they then, falling on the white surface, 


wih’ cotmtitutes’ the femme eun ee tefetted. from a 
plane surface in mick # sansier. as to Change its direr- 

Hin? 2k two-disc radiometer wae miade‘having flat opaque 
mitca ‘discs ‘blacked on ote ‘side. In front of the black | 
sitface of the mita and abéut a millimietre off, is fixed a. 
latwer-disc-of thin cleat mica,’ On bringing a candle near, 

the meclacuine pressure ‘streaming from the black surface 
is caught by thé clear plate’ and thrown’ ‘back again, 
pmasine sressure behind mstead of in front, and the re- 
puit ie tapid rotation in the negative direction, the black 
site now Moving towards the light 

- Phe above ‘actions can be explained on the “ evapo- 
ration, and ‘condensation * theory, as well as by that of | 
niolécular movement.. -I therefore devised the following | 
test'to decide between these two theories. A radiometer 
has its ‘four discs cut of very clear and thin plates of mica 
arid these are mounted in a\ somewhat large bulb, « At 
the side'of the bulb in a vertical plane, a plate of mica, 
blacked on one side, is fastened in such a position that 
each clear vane in rotating shall pass it, leaving a space 
between of about a millimetre. If a candle is brought. 
near, and by means of a shade the light is allowed to fall 
only on the clear vanes, no motion is produced ; but if the 
light shines :on the black plate the fly instantly rotates as 
if? 4% wind were issuing from this surface, and keeps on 
moving as long as the light is near. This could not 
happen on the evaporation and condensation theory, as 
this requires that the light should shine intermittently on 
the black surface in order to keep up continuous move- 
ment. 

The experiments with the double radiometer of different 
sizes showed that the nearer the absorbing surface was to 
the glass the greater was the pressure produced, To test 
this point in a more accurate manner a torsion balance 
was fitted up with a glass suspending fibre and a reflecting 
mirror. At one end of the beam is a disc of roasted mica 
blacked on one side. In front of this black surface, and 
paraltel’ to it, ig a plate of clear mica so arranged that its 
distance from the black surface can be altered as desired 
at any degree of exhaustion without interfering with the 
vacutim, This apparatus has proved that when light falls 
on the black surface molecular pressure is set up, what- 
ever be the degree of exhaustion. A large series of obser- 
vations have been taken with it with the result of not only 
supplying important data for future consideration, but of 
clearing up many anomalies which were noticed, and of 
correcting many errors into which I was led at earlier 
stapes of the research. Among the latter may be imen-. 
tioned the speculations. in which I indulged as to the 
pressure of sunlight on the earth. | 
| FE now tried similar experiments to the above, using the 
‘best conductors of heat instead of the worst. A radio- 
miéter, ‘the fly of which is made of metallic plates perfectly 
flatand lampblacked on one side, is much less sensitive to 
light than one of mica or pith ; but,as I proved in a paper 
seht to the Royal Society in January last year, it is more 
senaitive to dark heat, which indeed causes the black face 
‘of metal radiometer rapidly to rotate in a negative direc: 
tioti, the black continuing to advance until the tempera- 
tufé has become uniform throughout ; but.as soon as the 
soitrce of heat is removed: the fly commences to revolve 
with qapidity the ‘positive way,:‘the black retreating as it 
would Hlight'shone On it © es 
 Seperiments with discs of aluminium, mounted diamond- 
wise and turned up and ‘folded ‘at different angles, show 
that “shape” has even a-strofiger influence than colour. 
A. convex bright surface is strongly repelled, whilst.a con- 









a 
f 
; 


eae | 













eave black surface ig not only not repelled ‘by radiation, | are simply reflected ‘off again ; but, falling on the black , 
‘Dyt'ts actadlly attracted... a aoa | | | Surface, they are absorbed, and raising its temperature, 

“8 lane fedty. ed ‘cups: of gold, aluminium, and other | product the molecular disturbance which caus¢s motion, 

‘Mptala: have been teed, “as. well as ‘cones of the same | Rays of low intensity, however, do’ not pass through the. 

4): LE a! todien: cup-shap red radiometer, facing’ ‘Glass to any aris extent, agai | jae ae rae 

vs ani both. sides ‘bright,’ ig exposed toa | ‘temperature, “This warmed spot :of gidss now Oeconms 

achee dif, the fy rotates continnousty | thé repelling ‘body through, the intervention ‘of the facle. " 
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“at-which they struck if, ‘The ‘mi : 
‘Tore, in this. case. strearke' trot the: inner surface of the 
“warm spot of glass on: which the heat. rays have fallen, 





and repels whatever happens to ‘bein front of it, quite | 
inrespective of the colour ofits surface, 
a ae iat a5 CROOKES 
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2 TRE SPONTANEOUS GENERATION 
oe "QUESTION 


"Pwo: contributions have recently been made .to this subject 
ee th the Royal Society by Dr, W. Roberts and Prof. 
Tyndall. Dr. Roberts's commanication is as follaws!:—~ 

'. daa recent communication to the Royal Society, Dr, Bastian ® 


beought forward some experiments to show that: while an acid 


tirine ustally remains barren after being boiled a few minutes, 
viously neutralised or rendered alkaline by liquor potassz, 
especially if it he afterwards maintained at a temperature of 
115° F, of 122° F, In this: respect atine only conforms to the 
genera] tule observed by m and formulated in my previous 
communication ta the Society 3-—that ‘slightly alkaline liquids 
were always more ilifficult to sterilise (by heat) than slightly 
acid liquide,” | 

This difference came out strongest in my own experiments in 


the dase.of, hay-infusion—the acid infusion invariably remaining 
barren, . ‘a few minutes’ boiling, and the neutralised infusion 


n 

inwas tly becoming fertile after a similar boiling. Accordingly 
uestion. It could evidently only be due to une of two things— 

ther {1} the change of reaction enabled germs pre-existing in 
the infusion to survive the ebullition ; or (2) the addition of the 
alkali exercised a positive influence in exciting a de nove gencra- 
tion of organisms. To decide which of these two inte: pretations 
was the true one, an experiment was contrived in which the 
liquor potasse ‘could be added to the infusion, not Lefore, int 
abter it been boiled, and thereby rendered permanently sterile. 
When added in this way, I found that liquor potassee had not 
my power to excite germination, The infusions invariably re- 
mained barren when the alkali was added tu them after they had 
yeen sterilised, 1 therefore concluded that the effect of the 
change of reaction consisted simply in enabling pre-cxistioz 
yerms to survive a brief ebullition, Dr. Bastian, in repeating 
his-experiment in the case of urine, arrived at an opposite con- 
‘lusion : he found that whether the alkali was added before or after 
:bullition he obtained the same reault—the urine in bath cases 
secame fertile ; and he concluded that the alkali had a positive 
sower of promoting the origin of organisms in the urine. 

' This experiment, if properly performed, is obviously a crucial 
me, and it is recognised as such by Dr, Bastian. But two con. 
litions are essential to the validity of the experiment. In the. 


e 


os place it must be ascertained beyond doubt that the boiled. 
a 


fivid has been really deprived of its germs—in other words, 
hat the ebullition has been sitfliciently prolonged to render it 
hetmanently barren j and secondly, that in adding the liquor 
octane due care is taken that no new germs are introduced at 
he'same time, In repeating my experiment, Dr. Bastian ap- 


years to have departed from my procedure in two points, and he 
was thas po hij laid himeelf open to the two sources of fallacy 


As tioned. In my own experi 
t had been boiled, i we aside in a warm place for a fortnight 
h orjer to test. its. sterility; and the liquor potasss was not 
Kided to it until the lapse of time had’ satisfied. me. that’ it had 
yous, rendeyed ' permanently’ barren. 
nents the lawer potassa was.added a3 soon as the vessels had, 
poled, 20 t | 
wre germinated without ¢ ition of the alkali.“ J e 
eotml Place, instead of heating the tubes containing the liquor: 
pitasee {as I had done) to 250° F., and 
















gales tebounding from it with a greater velocity than that 


mitecular pressure, there- } #n drcansiderable period to the heat of ui 


| * Steing these two possible souraes, of fallacy, 1° determindil to 
f Tepeat: Ds, ‘Bastian's experiments with urine; 


same urine becomes fertile when similarly treated, if pre- | 


hay-infusion to determine the. cause of the difference in | 


, the acid infusion, after |. 


In Dr. Bastian's experi. 
t he had na cartaiety Cast their contents would not | 
be ¢ 4 In the 


thus ensuring, the de- | 
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alkali, he contented himself. wi 


anbjecting them for 
bias 


but! tabiig care to 


| dvoid these defects. I proceeded as follows meh 
A Bask with a longish neck was charged with-an ounce of 


‘normal acid urine, The due quantity of liquor potugste saqubulte 


’ 


_ to exactly neutralise this (as ascertained by previous trials) was 


‘inclosed “in'k sealed glass tube draws to a capillary portion at 
one end, The tube was then heated In vil up to 2807'F., aad 
maintained at that temperature for fifteen minutes, The tube 
was then Introduced into the body of the flask. “The neck of the 

ask was, next drawa to a narrow orifice; theu the. urite was 
boiléd for five minutes, and the orifice sealed in ghullition. | Tan 
such flasks were chatged and treated ig the same ynanner,, They 


| were thea set aside ina warm place (from 70° I, ta 8c? F,) fora 


fortnight. At the end ¢f this time the contents of the flaska were 
‘found perfecdy transparent ; the urine was therefore assumed to 

@ permanently sterilised, The liquor potassy: was then’ he. 
rated by shaking the tubes against the sides of the Haska and thus 


breaking their capillary points. The previously acid and barren 


urine was thus neutralised. The flasks were then placed in.an, 
incubator and maintained at a constant temperature of 115°. F, 
At the end of two days it was found that the urine in each flask 
had deposited a sediment of earthy phosphates, but the super- 
natant lignor was perfectly transparent, The flasks were again 
placed in the incub3tor and maintained at a consiant tempe-atace 
of 122° I, for three days. At the end of this period they were 
withdrawn and opened for examination, Not one of them 
showed the slightest evidence of living organisms; the supers 
natant liquor was perfectly transparent, and no Microphytes 
could be detected under the microscope. The precipitated phos- 
phate in some of the flasks presented a granular appearance, 
which might, by the unwary, be mistaken for Micrococef, but 
any such illusiou was at once dissipated by addiay a drop of 
hydrochloric acid, which instantly dissolved the phusphate and 
restored. tha perfect transparency of the urine. This acid has no 
effect on the turbidity caused by Micraphytes. | 
These experiments therefore negative the conclusion that liquor 
potassec, or a temperature. of 115° F. to 122° F., or both con- 
ditions combined, have the power of exciting the generation of 
organisms in sterilised urine. | 
“he effect of elevated temperature was also tested in another 
way, I had by me twenty-nine preparations of fermentible 
liquids which had remained over from my previous experiments 
in 1873-74. These consisted of | 


15 alkalised hay-infusons, «| 
5 pieces of boiled eyg-albumen in water, 
I rhs of tumip in water, 
2 diluted ascitic fluid, 
1 blood with water, 
¥ albuminous urine, 
.4 pieces of meat or fish in water. 


These had all been sterilised by the heat of boiling water tvo" 
or three years ago, and were contained in large bulbs with long 
necks, ‘Ten of the hay-infusions were hermetically sealed } the 
rest were all open to the air, under the protection of a plug of 
cotton-wool, All pee perfectly transparent supernatant 
liquors, and showed no signs of containing organisms, nor of 
having undergone any fermentive or putrefactive changes. 

‘These twenty-nine preparations were introduced into the inen- 


‘bator, antl maintained at a constant tetiperature of 176° F, for: 


two days, and then at a temperature of 122° F. for three days. 


At the end of this period not one of them showetl any. ‘signs of 


fertility. The supernatant liquid in exch bulb was quite trans~ 


“parent, and some of them, which were opened for inicrasonpic 


examination, showed no traces of living organisms. 
I gan, however, fully confirm the statement of Dr. Bastian, 


‘that Bacteria, or certain kinds of them, grow.and multiply freely 


in (unstertHged) urine, both acid and neutralived, when exposed 
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| i soine of the experiments 

| Roberts was’ ‘accurately pitt save ane particular, ‘whieh has 

} weferénce to. température:  Smisi tubes: with their ends finely 

Lidrawa out’ Were charged with 9 definite amount of caustic pot- 

F ‘ash, and, nsbjeeted for a quarter of an ‘hour to a temperature of 

| 220°" "| They. were ‘then, inttoduced into flasks containing 

j mieganyed: "quantities of ‘urine, |The arinebeing boiled for five 

'ninutes, the flasks were hermetically sealed during cbullition, 

| They ‘were. subsequently pertnitted to remain in a warm place 

j siiticientiy long to. eh hat the urine had been perfectly sterilised 

r by" ‘the bailing. flasks were then rudely shaken so as to 
| ‘Bronk ‘the copillary, ‘ends of ‘the potash tubes and permit the 
| Houor potastie to mingle with the acid liquid. The urine thus 

‘ hentralized wag .auhsequently exposed to.a constant temperature 

of 122° Fahr.,-which is pronounced by Dr. Bastian to be spe- 
aac potent as.cegards the gencration of organisms. 

ave not found this to be the casc, for ten flasks prepared 

: ss above described towards the end of last September, remained 

perfectly sterile for more than two months, I have no doubt 
that they would have remained so indefinitely, 

Three retorts, moreover, similar to those employed by Dr, 

" Bastian, and provided with potash tubes, had fresh urine boiled 

in them on September 2g, the ‘retorts being sealed during ebul- 

ition, Several days subsequently the potash tubes were broken 
and the urine neutralised, Subjected for more than two months 
ee ‘ ore i of 122° Fahr. they failed to show any signs 
of life 
These results are guite in accordance with those obtained by 

oo Roberts. His pots tubes, however, were exposed to a 
{temperature of 280° Fahr., while mine were subjected to a tem- 
' pexature of 220° only. 

With regard to the raising of the potash to a temperature 

| higher than that of boiling water, M. Pasteur is in advance both 
' of Dr. Roberts and myself. In a communication to the French 
' Academy, on July 16 last, M. Pasteur showed that when due 

,caré is taken tou add nothing but potash (heated to redness if 

| solid or to 110° C, if liquid) to sterilized urine, no life is ever 
| developed as a consequence of the alkalisation.? 

M. Pasteur has quite recently favoured me with sketches of 
, the ciinple, but effectual apparatus, by means of which he has 
, tested the conclusions of Dr. Bastian. Since his return from his 

} vacation, at Arbois, he has carefully gone over this ground with 

results, he reports to me, not favourable to Dr. Bastian’s views. 

1 may aad that I have by no means confined myself to the 
‘thirteen samples of urine here referred to,' The experiments 
i have already extended to 105 instances, not one of which shows 
‘the least countenance to the doctrine of spontaneous gener ation. 

It gives me pleasure to refer to the skill and fidelity with 
‘which here, as in other cases, Mr, Cone has carried out my 
' Tirections, 
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‘OUR ASTRONOMICAL COLUMN 
are New Srar tn CyGnus-In No. 2,115 of the Atérong | 
mnische Nachrichten, Prof. Schmidt, publishes the results of his 
observations on. the intensity of light exhibited by this star be. 
tween November 24, the date of its discovery, and December 15, 


when it was last perceptible to the naked eye. Having laid 


‘down his estimates of magnitude graphically on a large scale, 
he reads off therefrom the magnitude jor every sixth hour, the 
‘differences showing a marked uniformity except about November 
28, when the diminution. of brightness was much more rapid. 
The mealies at midnight are ds follow 1. 
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on the: night of discovery its brightness was ‘sich ‘as to reer its 
ness neighbour, 7 75 Cygni, invisible, while on. December: 1 14 anid, 
1, 975 Cygnt (6'4m.) in its tum nearly obliterated the’ new one's 
at 10.F.M, on the. latteredate it was only by great. exertion: ‘of the 
eye that a trace of the star could be discerned.” Prof’ Scheidt 
did not temark.any decided change of colour : it was at’ ‘no time’ 
decidedly of an orange tint, bat less ruddy than ¥,. ¢, and, ¢ 
 Cygni, yet of a full yellow, 5°6 to 5°83 on his scale. | ! 
The cyrve resulting from the Athetis observations necompanies 
Prof. Schmidt’s description, and for comparison with’ it similar 
curves are added to show the law of diminution to the limit of 
unassisted vision, in the cases of the so-called new stars of 1848 
(Wind, April 27) and 1866 (Birmingham, May 12), The descent 
was slowest in the former case and quickest in the Jatter, but the 
curve for the star of 1848 appears to be drawn from a small 
number of observations.’ Prof. Schmidt assigns for’ the interval 
between discovery and disappearance to. the unaided. vision, 
twenty-five days in 1848, nine days in 1866, and twenty-one days 
in 1876; the writer is able to state that the star of 1848 was 
just perceptible without the telescope as late as May 27, fost 
days after the termination of Prof. Schmidt’s observations and 
thirty days after its discovery, and there was a decided check in 
the star’s descent between May 1 and 6; on May Tt it wasa 
litle less than 20 Ophiuchi, and on May 6, certainly a little 
brighter than that star. On April 29 it was so nearly equal ‘to 
vy Serpentis that close attention was necessary to decide which 
was the brighter ; » was found to be in a very oe a 
‘ superior, 


“VARIABLE COMPONENTS OF DOUBLE STARS.—-A suspicion of 
variability in. the small companion of § Cygni has been, enter- 
tained by several observers, Prof, Secchi, among others, having 
remarked that the star has appeared single at times when the 
atmospheric circumstances would not afford an explanation, 
But the case of 72 Ophiuchi, No, 342 of the ** Pulkova Cata. 
logue” of 1850, is a much more suspicious one. The discoverer, 
M, Otto Struve, says, *‘ I have very often looked at this star, 
and have many times noted it single. Yet on three occasions I 

have seen it double, always in about the same direction, and at 
a distance of 1”°5. Ido not know how to explain these discord+ 
ances, except on thé supposition that the satellite is very variable.” 
Secchi found the star single at the epochs 1856° 53 and 1857" WES 

at 185757 @ doubtfnl companion was noted in the direction 
345°°9, but at the epoch 1859 ‘61 he records it ‘‘ certainly double, 
and well separated,” the measures giving the position 3°75, and 
distance 0”-608. This star does not occur in the moré recent 
revision of the Pulkova list, by the Baron Dembowski, 

To such cases may be added those of « Herculis and ¢ Cygni, 
where the companions do not vary to such an extent as to cause 
the objects at times to appear single, 


Tie Binary Srar y CRNTAURL While awaiting further 
measures of this fine double star, it may be remarked that 
admitting the measures of Sir John Herschel in 1835-36, to 
require an alteration of 180°, in order to render them comparable. 
with those of Capt. Jacob and Mr. Powell, the latest published 
angle measured by the latter observer in 1860, indicates a. motion 
in a retrograde direction of upwards of 160° between $835 °S5 and 

'1860°68, the distance having increased about o”"g. The star will 
be in all probability. one of comparatively short period, and, as. 
such, deserves attention at the hands ef southern observers, | “The 
alteration of 180° in Sir John Herachel’s measures: is re cael 
fied by the near equality of the stars. © 


THR ‘Minor PLANETS. —M,. Pertotin, .of the | Obvecvatoey dé: 






vot thie. sky. where it is probable that Nos. ik ened i 
-planat was detected some ten. days Inter, by. Peak Rebeee 





‘ahd Paters, | 


"indications of jdentity, though ‘a considerable correction of the 


dleiments of Frigga, brought yp to 1874, December, by Dr. Pows 


aly, world be required, If we employ these elements it will be 
found that with BM = — 3° -77'67, the. computed and observed 


longiturtes of ‘Borrelly's planet on. January 13 will agree, but. 


there 8 an. ‘outstanding difference of + 1° 39’ between the Jati- 
‘tuiies, The comparisons with the observation on this date and 
one on January ! 5, are as follow :—~ 








Long. Lat, 
; wo c-& 
January 130... oO + 1° 30"7 
» FS 1. = 44 * 1° 369 
_ NOTES 


THE eminent physicist, Prof. J. C, Poggendorff, for many 
years professor in the Berlin Univemity and editor of Poggen- 
doris ‘Amnalen, has died in Berlin, in his 8tst year, We 
hope to: ‘he able to give a memoir of Prof. Poggendorff next 
week, | 


Tan eminent Belgian botanist, Prof, Bellynck, died at Namur 
in. December, 


| “Pym firat four names in the Cambridge Mathematical Tripos 
list, are ‘Messrs. Donald McAlister, St. John’s, Frederick M. de 
M.-Gibbong, of Gonville and Caius College, R.C. Rowe and 
ii, James Parker Smith, both of Trinity College. The Senior 
Wrangler, who was born at Perth in May, 1854, has had a most 
listinguished carcer es a student. 


THE Society of German Naturalists and Physicians holds 
is:‘annnal session at Munich, February 18, and celebrates at the 
ame time its fiftieth anniversary. 


‘THe Council: of the Royal Dublin Society have elected 
William Archer, F.R.S., Secretary for Foreign Correspondence 
othe Royal Irish Academy, ag head of their Library Depart- 
nent, and the members of the Society, as well as the literary 
nd. scientific public in Dublin are to be congratulated on the 
wecasion, 


THE Russian Archeological Society holds its sae asia 
tees at Kasan, July 31. ) 


“A GCORDING to a Report of the French nis of Public 
autraction, the salaries of the Inspectors-General of Public 
netruction, the Professors of the Collége de France, and the 
‘ofessors of the Museuin of Natural History, have been raised 
$70,000 frances, and of the Professors of the School ss eg 


itiental | ‘Languagesy to 4, 500 franca. . 


‘Ax 1835 Napoleon IIT, proposed a prize of 50,000 oe for 


y¢ most important improvement made in the use of voltaic elec. 

deity daring the previous ten years. The prize was last awarded 

9 M."Ruhmkorfi, who, it is known, is a German physician €5- 

iblished in Paris, M. Waddington has recently appointed a 

ny to -arvard the prize for the third time. Any improve- 

bent: in wany industry using voltaic electricity comes within the 
spe ph, cotisequently the — “ & very wide ape) — 
" wll shortly be issued. " 


Prow: | Nonmananjstn | prepares te take er of an @x« 





he next ‘eye Achich. will examine the Siberian coast from 


 Feniaael. to Bebring Straits. « ‘The vetorn, Journey 
of Gt Cranay: tdi, sae the Suet | Casi. _ 
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Gaten, U, s, On F snuay rs M. Boreelly,, at Maraitiee F 

wis found a smal} planet Watinet from -that-of Perrotin’ 
At.is remarked it: MM, Levercer’s Bulletisi, that the |. 
; first of these ‘planets Ww ‘walikely td be x rigea, since the rough 
‘ephemeris, in the, BerdinerYakrouch gives a conirary motion in: 
declitiation, The object found by M. Borrelly, however, presents | 


. Weimar, 





a Bae Ve 7 ie ' ; 
“Feb ty B79 





Ta cone entomological rove of the ‘late ‘Di 


’ Bigyer' ate to be purchased for the Royal’ Mopeum for. IN atural 


History ‘Of Brussels, for the ‘very: low’ pride. of ‘MO 4. They edn: 
‘tat abdve 21,000 specimens - pans acres hele ‘the Ante 


enninciat entomologist. 


We observe that the following oo aces ines i. 


; elected by the New York Academy of Sciencesz-In this 
‘eountry, .Mr. G, Bentham and Prof, Boyd Dawkins} on, the 
Continent, Profs. Brandt, De Candle, Milne-Edwardy. Holt. 


mana,’ NM. de Verneuil, and [err yon Siebold. 


Wa have lately alluded ‘to the very large gthnographipal ald: 
tions made to the Berlin Museum by Dr, Lenz, Dr, Bastian, 
and Dr. Jayor. A still more valuable collection has lately been 
presented by Dr. Nachtigal, and is now in process’ of arrange- 
ment. It embraces a yast variety of abjects gathered amidst 
widely-diversified ‘tribes by this well-known traveller during his 
Jast extensive tour throngh Africa, and affords a rare oppartmnlty 
fur comparative ethnographical stacy. 


A CREDIT of 13,665/. has been requested from the Belgian 
Chamber of Representatives by the Minister of the Interior, far the 
astronamical and meteorological observatory of Brussels. ' He- 
sides the construction of new astronomical and magnetical instra- 
ments, this sum will be used for the enlargement of observations 
upon the periodical phenomena of vegetation. Special arrange: 
ments will be made for carrying on the observations in the 
garden of the observatory, on plants especially selected for the 
purpose from the double point of yiew of the botanical geography 
of the present time, and of the study of former climates of. the 
earth, 


Tite Belgian Chamber of Representalives passed, on Janu- 
ary 26, a resolution of great importance to geologists, allowing 
the necessary sums for the publication, first, of the beautiful 
coloured maps of the soils and sub-soils of Belgium, prepared 
abuut thirty years ago by André Dumont, oa the scale of 
1: 160,000, and which are long ago out of print; and second, of 
the MSS. of Damont, with his numerpus geological’ sketches 
and drawings, and of the numerogs nates he took during hig 
travels in Belgium. The MSS., which were purchased by 
Government, are already arranged for publication, and their 
appearance, as well as that of the maps, is expected about the 
end of this year. a> 


THe Belgian Geological Society is engaged in the ‘glabo- 
ration of a scheme for the preparation and publication of a 
detailed geological map of Belgium, on a large scale. ‘The idea 
of euch'a publication being already approved by the government, 
the point under discussion now iw the bet means of eiyraving 
the work, and the Society proposes to entrust the task to two 
special committees, geological and cartographical ; both fom, 
mittees will be, placed under a common directorship. 


Ar the session of the Berlin Anthropological Society” on 
January 20 Prof, Virchow gave an extended ‘account of a nage 
tollection of diluvial remains found in the neighbourhodd OF 
They consisted of thé ‘bones af such ‘ayiimale ‘as. the’ 
elephant, thinoceros, arctic bear, deer, wild swine, &e. Apart 
from their palaontological value, they are extrbstiely important 


froin an anthropological point of view, 2s aniong’ the bones ard 
He several flints, remains of fires, andl peculigely divi ded fragbients 
| of hone, val indicating the presence of rban in cotnpany with the: 


animals mentioned. 
obstivanoes and tise of charms and aintlets among the. sboriginer ‘ 


Dr. C, Jung’ described’ the superatititnis : 


of A‘tealia,”” ‘The bones of animals which have beet’ eaten, a 
(Hie tines of dend relatives are roparded with peatiing hevertaice 
cl slonoat allot. the tribes, . There was also.a ditcuadon'ent, the’ 

vena in i Jnugsiptinin Taealy fund a. a back, of Mee: 
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in Wavth Russia, Dr. Wettstein’ eta i tmpoutble fo connect 
it swith known Phoetiician ohinncters, aa 


“in the January sewsion of the: Swedish Authropological Society 
HL. Toreli gave the'results of at oo sane rigs of 
the Esquimaux: and anatomical and ethnogra- 
arin i iaacdl toe bo etaeg that they give additional 
atrongth to the theory : of ‘the ‘settlement of America from Asia 


by the’ way ‘of, Bebring’s Straits. 


et, vi ScHLAGINTWaIT- SAKUR NLUNSKY publishes, in connec- 
ign with his report on the botany of the Himalayas, presented 
before the Berlin Academy of Sciences, an interesting comparison 
between the snow ‘limits of the great Asiatic mountain chain and 
those of the Swiss Alps, The Himalaya range shows a snow 
limit at the height of 16,600 feet on the northern side, and 
16,200 feet on the southern side. That of the Kuenlun range 
varles fromi, 15,100 feet on the northern side, to 15,800 on the 
southern. The snow limit of the Alps shows an average height 
of 9,000 feet, $ 1900 feet on the northern side, and 9,200 feet on 
the gouthern. 


In the last session of the Austrian Meteorological Society, | 


Prof A. von Obermayer read a paper on the natpre of fogs, 
strongly advocating the theory regarding them as minute drops 
of water, the specific gravity of which is overcome by the friction 
between the parti¢les of air, according to Stokes’s hypothesis. 


In a communication in the Daily News of January 25, in 
reference to the Cairo Geographical Seciety, by the Alexandria 
Correspondent of that paper, some interesting detaily are given 
of papers read on the astern Sudan and on Darfur, 


‘Tux use of rock crystal for normal scientific apparatus has 
recently been advocated hy S. Stein, of Bonn, in a communica- 
tion to the German Chemical Society. For scale-beams and 
scale-pans it is especially adapted, ag it is entirely unaffected at 
ordinary ‘temperatures by acids, bases, or the gases and moisture 
present in the atmosphere, while possessing nearly the same 
specific gravity as aluminium—2'65—and betng comparatively 
unelastic. | It is equally practicable for standards of measure, 
longitudinal as well as circular. Discs to be used for telescopes, 
theodolites, quadrants, &c, if cut at right angles to the chief 
axis, show an almost absolute unchangeability of form, The 
smallness of the coefficient of expansion renders it also eminently 
well fitted for normal thermometers,’ where accuracy and not 
cost is the chief requisite. 


COMMANDER CAMERON having been invited by the Geogra- 
phical Society of Paris to deliver ‘a lecture on hig journey across 
Africa did so at an extraordinary meeting held by the Society in 
the ‘large hall of the Sorbonne, on January 26. The place, 
although fitted to accommodate 2,000 people, was crowded to 
inconvenience. On Saturday a ‘banquet was given’ to Corm- 
mander Cameron by the Fellows of the Geographical Society, 
about 200 being present. The President of the Republic was 
represented by his first aide-de-camp, the Marquis D’Abzac, and 
the Minister of Public Tastruction by his general secretary, N. 
Watteville, who delivered to Commander Cameron the University 
gold, palms and diploina, The knife and fork used by Living- 
atone in hisAvrioan travels, and which had been purchased by 
MM. Babee, the large French tryders established in Zanzibar, 
and ited to the. Geographical Society of Paris, were used 
by | meron, .. A maguificent album of ‘the: portraits of all the 


persons: peesent: at ‘the banquet’ will be sent to Commander. 


, Buea Kinahatie sind Co we desis . maguibeett ‘ solthiern parts of Liuzon-(Philippines)-are the subject of tun ina 


| teresting note hy Dr, Drasche, being « "preliminary. report, ‘pan 
"his recent travels in the interior ‘of the: island, which. a 






pe ch eition of ‘Gameton’s worl. 
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mm De Bele-Reymons, pete «ration of the investigations | 


_ground to the extent of half-an-inch or more. 


5 i ‘the witlon of fhy'Beslie, ‘Asse f Bclences on Janay : 


carrisd én fn onnection with the Humboldt finndation intenited. | 


to, the Academy: At present two travellers: are supported by 
1 the'fuhds—Dr. Hildebrandt, who is atudying the snowy regions 


of the Kilimanjato- Momntains in Eastern Africa, and Dr, C 
Sachs, eigaged in researches in Brazil on ae nature, of Me. 
electricity: of the electric eel, 


A price of burnt stone resembling ry piece of mers on 
slate coal, with white sparkling specks on it, fell at Ecclefechan | 
on the evening of the and January, Two men, walking on 
the Glasgow road, heard a noise behind them, and ‘on turn. 
ing round they found the stone referred to embedded in the 
One of them 
attempted to lift it but got his hand burnt. The stone, which 
measures about four inches by two, and weighs nine ounces, took 
twenty minutes to cool. A volume of smoke proceeded from it. 


hoa 


A FEW years since, M, Delacour, sub-director of the Danish 
Meteorological Institute, invented the so-called phono-tele: 
graphic system. Since then he has carried on an extensive 
series of experiments, the cost of which has been defrayed by 
the Danish Government, with the view of perfecting the new 
system. The results of his investigations were displayed a few 
days since to a company of electricians and members of the 
Danish Parliament. As is already known this system is based 
upon the application of vibrating currents, tuning-forks of the 
same number of vibrations per second being brought within the 
influence of current at both ends of the wire, M. Delacour 
made use on the above occasion of twelve different pairs of 
tuning-forks, all of which were connected at the same time with 
a single telegraphic wire. He was then able to send simul- 
taneously twelve messiges by means of the tuning-forks as well 
as one by the ordinary method, and most satisfactorily solved 
the problem with regard to the use of a single wire for the 
forwarding of numerous messages at the same time. 


Prov. ANTON KERNER, author of the ‘* Means of Protection 
in Flowers against Unwelcome Visitors” (NATURE, val. xv.. 
p. 237), has lately received from Charles Darwin the following 
characteristic epistle:—‘‘ AHNow me to express to you my 
heartiest thanks for the pleasure experienced in reading your 
work. You have opened up an entirely new field of research, 
and explained many things which were previously enigmas to 
me. I find that I have fallen into’ many mistakes, in the pre- 
paration of my last book, when touching upon the sniee which 
you have considered go fully,” | 


THE last number of the Fakrduch der &, &. geolog ischen Keichs- 
anstalt (vol. xxvi. No, 3) contains a very valuable elaborate 
paper by K. M. Paul-—‘' Grundziige der Geologie der Bukowina” 
—with a map on a scale of 1 ; 280,000, reduced from that of the 
Geological Survey, and embodying the results of the survey, 
made during the last four years, together with the data furnished 
by former explorations. The southern, hilly corner of the 
Duchy is occupied by an island of crystalliae rocks, bordered: 
on one side by a zane of mesozoic limestone (Dyas and Trias). 
A broad zone of the so-called Carpathian sandstones (Neo- 
comian, Gault, and Upper Chalk, and probably Eocene) follows, 
as is generally the case at the northern slope of the Carpathiaa, 
and crosses the land in a north-western direction, . Further to 
the north-east we. see’@ broad district covered with Neojene’ 
formations (Lower and Upper Mediterranean, and Garmathian 
atages), diluvial deposits, and loess, which district meets with 
oe Galician plains to the west, and the Podolian to the narth, _ 


‘Tux geological structure, and especially the volcanoes. of the . 
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nt ingrbadines , ee wt hed, 

Ladies bath on senoor bia and, a ae a8: fiw 
‘pails, of nh polidlothermal aniiale ; inthesy should be shown, ‘apll 
pecially, ‘aang with the phetomens externally observable ; ind 
wninoaly, “the nature of the change of bicod aad: material (exci 
Gen:of citbontc acid, nature of urite) Ih the wlew of ‘earta 
{ ‘data, ‘the. purity of the oxygen fram all fottigh sotiters ocontris 
‘in its preparation must be carefully looked to, while a mixture. 
‘eteagapherio nitrogen within narrow limits, hardly to beavoide: 
would not ¢ssentially vitiate the results, In the mathematic 
elasy ‘of the samé Academy, new researches are desired ont 
nature of the unpolarised light-ray, calculated to bring the ide 
regarding watural light from ‘any source, sear to.those whi 
#heory connects with the different kinds of polarised light. 


“Wi have received the Fourth Report of the New Cro 

Microscopical and Natural History Society, which, we are gla 
to'see, continues to prosper. It contains an address by the pu 
sident, Dr. F. 'T. Taylor, on “ Spontaneous Generation. ne 


From the Seventh Annual Report of the Wolverhampton Fre 
‘Library Committee, we are glad to learn that a Naturaliats’ an 
Archeological Department has been established in connectio 
with that institution, 


In 1875 a Bedfordshire Natural History Society was forme: 
and it has just issued its first Abstract of Proceedings. It he 
made a very fair beginning both as to numbers and as to th 
quality of the papers read. We hope it will receive more e1 
couragement from residents in the county than it appears to hay 
done, and that it will work diligently at local natural history 
One of the papers, accompanied by a map, is ‘‘On the Botan 
cal Division of Bedfordshire,” by Mr. W. Hillhouse, F.LS. 


AMONG the’ papers in the Procealings of the Belfast Natura 
History and Philosophical Society for 1875-6, ia one by Mr. J 
J. Murphy on the Glacial Climate and the Polar Ice-cap. Mi 
R, Lloyd Patterson has a concluding note on some of the swita 
ming birds of Belfast Lough. 


_ TH additions to the Zoological Society’s Gardens dnsing. th 
past week include two Vervet Monkeys AC eropenrte falands 
from South Africa, presented by Mr. T. G. Butler ; two Arcti 
Foxes (Canis lagopus) fromthe Arctic Regions, presented b 
Sir Thomas Erskine, Bart, F.Z.8.; a Ring-Nechked Pecrakee 
(Palwornis torguata) from India, presented by Miss Smith 
| three Silky Marmosets (Midas rosalia) from: Brazil, ata 






ie yay onic el : , : 
‘iat ‘Reigd ig ‘det, Philippinen”) ‘and by |, fore, are 
peabe views fof aligical bhttions,;: Thevolcances of the Taal: 
oo Saat the Monte’ Labo,” roainoriy ‘Corasi,, the.’ 
|X SRNOg,, anid Mavion, or Albay, were ted, by the author, 
mand aré hi efly deacribed. “Among other shoe pichwedscce 
“Wwe notite the very: ‘steep slopes'(32") on ‘which lava-flobda may‘ 
flow pomretines without being interrapted for distances of more 
‘than gh0'fegt, observed.on the Mayon. The height of this last 
being: = 344 wmetees (7,787 feet), Dr. Drasché points out the error 
th ‘thé index df-volcances, given in the late Mr. Poulett Scrope’s | 
work, where the height of the Mayon is given as 3,200 English 
ifeet,. Another error of the Index is ‘that an .active volcano is. 
“igeported to. exist on “ the little island Mindoro,” whilst on this 
Yather large island (250 square geographical miles) there : are no 
Toleanaes at all, neither active nor extinct, . 
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' TN a. communication to the Vienna Academy on the ratore of 
gas molecules, M. Boltzmann abandons the notion that they be- 
have like aggregates of material points (the atoms). He considers 
that in estimating the. impact action of the molecules, we may 
almost regard the whole aggregate, which we denote as an indi- 
vidual gas’ molecule, and which may consist of different sub- 
signees, ‘perhaps even ether atoms, as rigid. It is found that then 
the ratio of the heat-capacities of the gas must be. 13, when the. 
gas molecules have ball-form. The ratio of the heat-capacities 
will be 1*4 if the molecules have the form of rigid bodies of rota- 

‘tion, but which are not balls ; and 1} if they are of any other 
“form of rigid bodies. These numbers at least seem to agree 50 
"fay with those found experimentally, that one cannot say that 
‘experiment furnishes a contradiction of the theary thus modified. 
St is further shown that the values experimentally got for the 
“hent-eapacity, under this view, are in satisfactory agreement with 
, thie heat-capacitiés of solid bodies. Of course the gus’ molecules 
canndt ‘be absolutely rigid bodies; this is already disproved by 
‘spectral analysis, but it. may be that the vibrations producing gas 
spectra are merely brief shiverings during the shock of two mole- 
cites,” comparable to the sound perceived on the shock of two 
ivory balls, 


Tux: carent opinion as to i Ural oaige not. baie any 
traces of former glaciers, is now contradicted by M. Poliakoff. 
This explorer, who has had during the lest ten years many 
Opportunities of making a close acquaintance with glacial forma- 
tions in Southern Finland,.in the basin of Lake Onego, and on 
: the ‘Valdai jlatean, reports that, while the lower -parts, of ‘the 
: Unil ridge are connected under large alluvial deposits, its upper 
| pasts, especially east of the water-parting, exhibit unmistakable 
‘mereintc deposits with spratched boulders. The rocks bear 
‘Weg, sometimes, true glacial striae running from north-west to 
‘gonth-tont, and. certainly such striae would. be found more nume- 
“fons, were ‘the localities more thoroughly explored than M. 
Poliakatf opuld do as he crossed the ridge on his way to the Obi. |. 
A lower secondarf' ridge, the last crossed by the highway ‘before 
Ekaterinburg, exhibits also many Sraindes of immense boulders 
rebstiing in parsilel divections, such as are ‘found. in Finland, 
‘tthowia, atid northern Rimsia, Further -east, on the shates of 
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SOCIE TIES AND ACADEMIES. 
LONDON: 


Royal Society, December 21, 1876.—On the Gti ¢ 
} the Plane : Polarisation of Light, by Reflection from the Pol. 
of a Magnet,” by George Francis Fitzgerald, MLA. Communi 
cated by eG. ohnstone Stoney, F.RS, 

At the Inst meeting of the British Association, the Rew } 
Ker re Bobais a delicate aud very remarkable ex: alles 
which it ap rah sahara plane polarised 1 ight. is 
fram the polished sa of the end of a powertul Preis onere 
plane of Saat oe a » Mr. Geo. F, Fiteperald: ba 


“thie ‘Opi {near to the mouth of the Irtysh}, the lowest parts of the | enrmeeee which he fll ep pcmreenti rth 
‘toane deposits, which are roughly stratified sarids, contain 2 good | a ds fons fee Verdet’s g. ekperinente the 


 Gieal of..well-polished. and’ striated boulders of glacial origin. | when 
Tepe observations make it very desirable that the Ural were] diamagnetic o Tae the tae oolaleation wi 

‘t , dinted with exfal mmagret, clan 

ayers! Ag een ca galas =e glacial aoe | ot polarimtion of She emergent ber wi ai 


he, plane: 
Peg Bay fr i the. incident: light. “This action is pat pow powartn 
Ghiges ‘Academy ansounces the following subject for pig enkoen om of tonneenieion ediciden with she Hie pctinl a 
Ott ‘the ‘physical class til November, 1878 .—. ™ streuane of mn rer dasnegnet pol yay mae the rotat On i 
ce vis sctions(U such shry be) beating in. i. “t . SrrOngnEHe Meds 


when plane. lack i bt  eauincd t trangpiren 
hae while coder te aap G 
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on | panaing throah the medium, or 
words, diferent ratractive indices, ‘And 
ane Ft we eof tila ion won 
mpect to find a-much more powerfel action of Che Kind upon - 
ranamitted Hight. . Iron porever, isnot tanipatent, 80 that the . 
fect on transmitted light carinot: be ‘observed. But any effect 
rhich this difference between the xefractive indices ean produce | 
1p6: refed Bgbt may te made: the subject of expec abd 
1. Fitzgerald has shown that the observation made by Mr. Ker 
ban effect of this ki ae 


Ts show this, Myr, Fitegerald splits the incident plane polarised 


ht inte its two equivalent beams of circularly polarised light. 
hese circularly polerised beams.are one right-handed and the 


yther Jeft-handed, and, before incidence, are equal in intensity to 
we another. If, however, ‘their indices of refraction in the 
hagnet are very different, as Faraday’s and Verdet’s Ti- 
nents lead us to sippose, theit intensities after reflection will be 
ynnibly unequal, and their phases also will in general be 
atequally afiecied. Herice their united effect after reflection is 
© pfoduce in:general an elliptically-polarised beam, the major 
ints of which is inclined to the plane of original polarisation, 


‘hus producing that appearance of a slight change of the plane 
of polarisation which was observed by Mr, Ker. 


b 

Mr. Fitzgerald has repeated Mr, her's experiment, and ascer- 
lained ‘thar the reflected light is, in fact, elliptically polarised, as 
indicated by the theory, Te has also found that when the 

shed pole of the magnet is gilt the observed effect disappears. 

is is a further confirmation of the theory, since gold 1s dia- 
magnetic, and therefore too feeble to sacar? an appreciable 
effect, if the effect is due to the cause which Mr. Fitzgerald has 
pointed out, © . . 

January 11, On some Phenomena connected with Vision,” 
by B, Thompson Lowne, F.R.C.S., Arris and Gale Lecturer 
* ie Royal College of Surgeons, &c., communicated by Prof, 
stokes, | | | 

The author arrives at the conclusion that the intensities of the 
sensations prodyced by various illuminations of a white surface 
vary as the square roota of the intensities of illumination, by 
tomrparing the shadows, cast in Lambert’s well-known experi- 
ment, with ruled shades, as those of engravings and. wood-cuts, 
taking the amount of reserved white in the latter to indicate 
directly the intensities of the sensations produced by them. He 
considers the number of rods and cones stimulated on a given 
area.of the retina as the measure of sensation, and proportional 
to the reserved white. | 

He. further finds, by a repetition of the experiment of MM. 
Delbceuf and Plateau, that the prey ring seen on a rotating disc 
with a black or white sector, disappears when the sector is suffi- 
ciently narrow and the rotation sufficiently rapid, and that the 
rate of rotation necessary to produce this result with the same 
disc and sector varies as the square root of the intensity of the 
illumination of the disc. © ° 
Lastly, he proposes 2 modification of Fechner’s formula, which 
only requires ‘a change of Fechner's convention that the. liminal 
in¢rement of sensation is constant,, The author proposes to con- 


A« 
sider that We 2 AS. The formula then becomes, in accord: 
eae ‘Pde oo” 
rains Bis experiments, 2K [i = Kaa = S, which 
he regards as & phystological instead of a psychical one, 
_ Anthtopological Inititute, January: 23,—Col. Lane Fox 
F.R:S,, president, in the chain: anew member was announced, 


wCol,. ox then read his report:to the Anthre ic C 
saltiep of the British Association en the Beoond’ Royal sf 


1 


litte, The measurements, which comprised the profession, 


ract, origin, age, height, weight, chest ‘measurement, colour of 
hair. and eyes, and strength -of erm, <&e., of 459° individuals . 
fated some interesting tacts eqnceraing-what might be called 
& fy eeprmentative. number of ‘tuen front within a radius of 


twenty miles: round Guildford, *: ‘It ‘a; Geared d that the colour of. 
the heir-wsis in 357’ cases brown obdes b brown, and in only two 
Canes black, and-in two cases red, dive of the latter being Irish. 


Ce, on ne we 
iB to even, 3xy wert prey, light ‘bine, “or ‘blue, 133 brown or 
wk brown, Gol "Ox proposed some modifications of ‘the | 
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| ee 30%, 
| poist, 165-55 Ihe, while the same men pulling, with the one 
Rend ‘agaiaat the other only 81°95 Ibs. From'the os Rada 

Col, Fox considered that the musviilar streigth, wile Gapacity, 


&e., of our reserve and regular forces would show very favourably 
in coimparinot with thost of the ordinary population, and en dia- 
pose-of some of. the frequent alarms given by the “man Jn: the : 
street.” ag to the deterioration of our forces in physique,—Mr. | 
Street, President of the ‘Philological Society, read d very'intes 
resting paper on the development of language, and “‘MrB. Bo 
Tylor and the President and othera took part in the discussion,” 
—-Papers by Mr. Knowles, of beapritgers 4 Treland, on'the clase .. 
sifteation of arrow-heads, and on the ‘' Portstewart find,” were 
aN and numerous, objects illustrating the papers were. 
ibited.. . | | _ 


| Physical Society, January 20.—Prof. G. C, Foster, pre- 
sident, in the chair.—The following candidate was elected a 
member ot the Society: Mr, A. G. Greenhill, M.A.—Dr. 
Huggins exhibited an enlarged view of a photograph, half, an 
inch in length, of the spectrum of the star a Lyra, which ‘he 
has recently taken in a. manner similar to that in which the spec- 
tram of Sirius has already been obtained. The first results were 
vety unsatisfactory, in consequence of the clockwork beijig’ in- 
sufficient for maintaining the image of the star on the slit fora | 
length of time. Myr, Grubb has, however, devised a secondary . 
control apparatus, the employment of which renders it impass . 
sible for the error to exceed one-tenth of a second. In the spect: 
troscope employed the prism was of Iceland spar, and the lenses 
of quartz.. Dry plates were employed, and the necessary breadth | 
was secured by slightly changing the position of the image in- 
stead of by the use of a'cylindrical lena. Dr. Huggins has also 
been engaged. in taking a series of photographs of the moon, 
and hopes to obtain some information in regard to the question 
of alunar atmosphere of small extent. In the ania of o 
H, in the solar spectrum, 
and several more refranyible ones which he is at present unable 
to éxplain.—Mr. Lockyer considered the results which. Mr, 
iWuggins is’ obtaining to be of extreme importance, and he 
pointed out how he hopes a large series of photographs of 
stellar spectra will afford valuable information in regard 
to the constitution of certain substances now supposed 
to be elementary, such as calcium. Some time ago he -com- 


municated a paper to the Royal Society on the spectrum of 
this metal, and he considers that it is not a simple substance, 


but that the H lines are due to two elementary substances of 
which it is composed, and this supposition is confirmed by the 
fact that in the photographs exhibited by Dr. Huggitis only one. 
of the H lines is present, that is, only one of the constituents of 
the metal calcium is present in the star a Lyte,—Mr. W, Cx, 
Roberts read a paper on the artificial production of colummar. 
structure. He gave an account of the several theories which. 
have hitherto heen given as accounting for this ‘phenometion 
and that of ctoss-jointing, as observed in the Giant’s Causewa 


1 and he dwelt specially on the views of Mr. R. Mallet and Prof 


James Thomson. He found as the result of experiment, that 
when certain masses of clay and sand are heated to about 
1300° C. they contract to about the same amourit as ‘a basalt 
does in passizig from the molten to the solid state, and that 
beautiful cdlumnar forms are produced. He had hoped, by 
accumulating a number of specimens, to have been able to esta- 
blish @ relation between the strains at the point of rupture and 
“the dimensions of the hexagons, but in the small masses em- 
ployed the strains were so numerous that it was impossible to 
apportion their influences, He had, however, obtained @ number | 
of specimens which possessed much interest.—Mr. | y. Te. 
ferred to a very fine columnar cliff in the island of Bedness, in 
Valencia, Harbour, which he has examined in the hope of finding 
cross-jaints, but, although some breaks exist, there are none at 
all comparable to. those ‘in the north of Ireland.—Prof. Guthrie 


| showed an. arrangement he has recently devised, in the hope of 
| making the mercurial ag ; 


sensitive ag the water baromieter.’” It 
‘consista of an ordinary’siphon barometer in which the two: 
vertical tubes are. united .by means of a long uniform ‘horizontal 
tube having a diameter considerably léss than that of the main 
tubes. The instrument is filled in the same manner a3 the ordi...» 
siphon barometer, except that a bubble of air or dilute acid | 
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languages, very 


the medium of dy... But inspite of his arguments to the 
contrary, #a still seems to me a harder sound than simple 


4, 80 that even if we, accept his awn t&st of the principle 


of least effort, the latter sound should. be derived from the 


former, and not the converse.’ He confesses himself, more- 
over, that his theory fails ‘to explain the equivalence of the 
Sanskrit jie and the European reduplicated root gwi-giet | 


“ to live” (as in the Latin vivere and our gxick), an equi- 


valence which can only be accounted for by supposing. 


that in this particular instance the Indian dialect has pre- 
served the labial semi-vowel of the original root. Equally 
instructive is the equivalence of the Greek yavrip, and 
the Latin wenter (for ewerter), which Mr, Douse does not 
motice, as it shows that Greek could sporadically deal 
with the puttural in the same way that Indian and. Lithu- 
Slavic habitually did. Ican see no reason why these dia- 
lects should not have sibilated 2 pure, very possibly through 
an intermediate Ay, at the same time that 42 was being 
reduced te simple 2 I have heard kyind and conker from 
the sameélips, To the instance of words with primitive 
ghw given by Mr. Douse, may be added ¢eAnyus, Lat. 
lewis (for dervis), and Spayis, Lat. brevis (for bregui's). 
The excellence of Mr. Douse’s book has led me to dwell 
upon the points which seem to me open to objection, and 
I have left myself no space to draw attention to the many 
striking suggesticns and new points of view scattered 
through the velume. I cannot, however, quite pass over 
the note in which he maintains the existence of bivocal- 
ised’ roots (aka, ata, &c.), and acutely suggests that the 
Greek due and ¢éxeivos imply dissyllabic roots as much 
as the archaic Latin eves or the Sanskrit axa, Lat. 
te (for ouudus). Mr. Douse has materially helped for- 
ward the selation of the problem of Grimm’s Law, and if 
1is theory is not secure from attack in every particular, In 
ts main outlines it will doubtless prove correct. At all 
‘vents the chronological hypothesis which derives the 


ohonetic systems of the Indo-European languages from 


one another can never again be upheld. 
OS A. H. SAyce 


STEELE’S “EQUINE ANATOMY” 
Outlines of Equine Anatomy, By }. H. Steele, M.R.C.V.S. 
, «" ~ (London: Longmans and Co., 1876.) 

A THOUGH this manual is intended, as we are in- 
& formed:on the title-page, for the use of veterinary 
students in the dissecting-room, we think it quite possible 
that it may have a larger sphere of usefulness. | 


As long as theestudy of zoology and comparative 








anatomy was confined to those who had entered,.on the 


medical profession, the human frame formed an excellent 
standard with which every mammalian animal might ‘be 
compared in all its parts. ‘Of late, however, since biology 


sag been introduced into general education, those who 


have taken to it in earnest have not been long in finding 
Bat without & pretty thorough knowledge of the details of 


what say be termed the typical vertebrate structure they _ 


ire‘an-all sides beset with difficulties ; they make errors 
h nomenclature, they cannot appreciate the significance 


lafety... 
Fo Ri 


tr. Rhy Heinlaiiene dint th the Kaltic langhages at any rate dew (9:7) | 


1» proved ts have pasund into sitapleh ir). 


NAL OIE 


probably, as'Mx, Douse suggests, through. 


f bony..processes, and are unable to generalise with 
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Whether it is possible that. the requidte. amount’ of 
detail will be mastered by those who are not stimulated 
by the severity of rigid examinations. ‘on the way toa 
professional career isa question which we swill-not dis- 
cuss upon the present occasion; nevertheless, those 
teachers who are anxious that their pupils should havea 
‘reliable work on the anatomy of some one of the lower 
animals cannot do. better than recommend the one at 
present under notice. The ass is an animal the expense 
of whose carcase is not excessive. Its size is suffictént 
for the easy investigation of all its important parts, and 
its structure is normal enough to form the basis for a 
competent knowledge of all the essential parts of the 
mammalian organisation. It is superior to the dog or 
the cat, because both are as a rule too small for the satis- 
factory demonstration of many of the’ more delicate 
systems, such as the vascular and nervous, except by 
those who have already had considerable experience in 
dissecting. Another advantage is that the requirements 
of the veterinary colleges have led to the production of 
such works, and there are more elaborate ones, such as 
that of Chauveau, the translation of which by Mr. George 
Fleming we reviewed some time ago (NATURE, vol, viii. 
p. 158), to fall back upon avhere greater detail is called for. 
On the other hand, a treatise on the anatomy of the dog 
would with great difficulty repay any author for the time 
and labour required in its production. | 
Mr. Steele’s work commences with a chapter on the 
methods and terms employed. The osteology of the 
horse is then considered in detail, each bone being fully 
described. This is followed by a section on arthrology, 
in which the nature and action of each joint is explained. 
The fourth part of the volume is devoted to special ana- 
tomy, which is treated in the same way as is human 
anatomy in dissecting manuals generally. Appended 
are tables of nerves and vessels. The style in which the 
whole subject is treated is not inferior to that adopted in 
the best works on anthropotomy, at the same time that 
the language is clear and concise. We do not quite 
know why fascia should be spelt “ faschia ” throughout. 
In his account of the liver, Mr. Steele reproduces an 
error found in most works on the subject. This we can- 
not correct better than by quoting the accurate descrip- 
tion given by Prof. Flower in his Hunterian Lectures 
before the College of Surgeons in.1872.1. There we learn 


| that “ The liver is tolerably symmetrical in its general 


arrangement, being divided nearly equally into segments 
by a well-marked umbilical fissure. Each segment is 
again divided by lateral fissures, whith do fiot extend 
quite to the posterior border of the organ. Of the cen- 
tral lobes thus cut off, the right is rather [decidedly] the 
larger, and has two fissures in its free border dividing it 
into lobules. . . . . The two lateral lobes are subtriangu- 


Jar in form,. The spigelian is represented bya flat surface 


‘between thé portal fissure and the posterior [the vertebral] 
border, not, distinctly marked off from the left lateral by a 


‘fissure of the ductus venosus, as this. vessel is buried deep 


in the hepatic substance ; but the caudate is distinct and 
tongut-shaped, its free apex reaching nearly to the. border 
of the.right lateral Jobe. In most works on the anatomy 
of the horge (as those of Gurlt and ‘Leisering) [to which 
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wwe gay add Chauveau and Steele] this has been con. | incidents that. occurred during the jouimeys,, so. that. ji 


founded with the spigelian lobe‘bf man.” 
‘\ In ‘conclusion, we-are sure that all teachers of anatomy: 
will agree that, in an ¢ducational point of view, Mr. 
. Steele's yolume.is a most valuable addition to the litera- 
_ ratare of the subject on. which he treats. 
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Dutch Guianw. By W. G. Palgrave. (London: Mac- 

— millan and Co., 1876.) | 

Canoe and Camp Life in British Guiana. By C, Barring- 
ton Brown, Assoc.R.S,M. (London: Stanford, 1876,) 


» THESE two works deal with a small portion of a region of 
considerable interest from various scientific points of 
view, but of which we as yet know comparatively little ; 
indeed much of the region included under the name 
Guiana is a ¢erva incognita, and presents a fine field for 
an enterprising explorer. Mr. Palgrave, whose long 
silence since the publication of his classical work on 
Arabia many have wondered at and regretted, spent only 
_a fortnight in Dutch Guiana, and this volume testities 
made a diligent use of his time. The work is more con- 
nected with the historical, social, and commercial aspects 
of the Dutch colony than with the strictly scientific, but 
contains much valuable information about a country of 
which even the Dutch themselves, we suspect, know 
little. Mr. Palgrave has gathered many facts about the 
colony from various quarters, and ingeniously weaves 
these into his pleasant narrative, so that a reader who 
gets to the end of the little volume will have a very fair 
idea of its history, prescnt condition,’ and future pros- 

ects. In a graphic and popular way he describes the 
journeys he made up the rivers near the coast, and con- 
veys a fair idea of the productions, the people, and 
the aspect of the district visited. To the ethnological 
reader, one of the most interesting chapters is that on 
the Bush Negroes. Scattered all over the colony to the 
number, Mr. Palgrave thinks, of about 30,000, are various 
‘tribes of independent negroes, descendants of former 
slaves, who rose against their Dutch masters, fought for 
and obtained their freedom and liberty to settle pretty 
much where they chose, and have lived peaceably beside 
their former masters ever since. These Bush Negroes are 
descended mostly from Africans of the same type, but are 
now divided into three main tribes, and several subordi- 
“nate branches, with chiefs and sub-chiefs, each tribe 
named from the place at which its treaty of peace and 
freedom was signed, as Aucan, Saramaccan, and Moe. 
singa. The interesting point is that “the grouping, once 
made, perpetuated, and in the course of years it has pro- 
duced.in each instance a distinct type, till what was at 
first merely nominal and accidental has become per- 
manent and'real.” Mr, Palgrave’s work. is one of great 
Interest from beginning to end. It contains a clear map 
and a plan of Parimatibo, | 

Mv. Brown is a much better sutveyor and explorer than 
he is a book-maker. As Government Surveyor of British 
Guiana, he has visited nearly every corner of it~—the 
tracings of his routes on the map forming a regular net- 
‘work of. blue lines—and during his journeys has collected 
"a vast amount of valuable information about its physical 
aspect, geology, fauna, fora, and people. The repotts on 
_ the. physical features and descriptive geology of the 
colony have, he says, been already pdbiehed. by the 
_ Treasury Commissioners, and in the present volume he 
 @ut the volume is something more than this, as almost 
| every page contains netes on the fauna and flora and 
3 geclogica ‘featuréa, as well as natives that came under 

Observation. . Al ‘these notes. are pul down 
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rofesses to give only a popular narrative of his travels, 


' the outside to the centre inside. 
‘long re-entering’ angle or estuary tube tw. 


difficult for one interested in the natural ‘history o’ 
the country to ferret out and classify the observations 
Mr. Brown would, have done great service bath to ‘tht 


| general and the scientific reader, had he gathered thes: 


: 
‘ 
: 


notes together and: arranged them in an appendix, a 
even if he had taken care to see that his work was pro 
vided with a.carefully compiled index, In another’ edi 
tion we hope the latter want will be supplied, as i 
will certainly add much to the value of the work, which 
notwithstanding the defects in plan we have mentioned 
is an important contribution to the information wi 
already possess about. British Guiana. Mr, Brown, i 
may be remembered, was the discoverer of the magnifi 
cent Kaieteur Fall, on the river Potaro, a tributary of tbh 
Essequibo, an account of which we gave in NATUR 
shortly after its discovery in 1870 (vol. iti, p, 108), Th 
excellent map and well-executed illustrations add ‘muc 
to the interest and value of Mr. Brown’s work, 


The Royal School of Mine? Magasine, 
Wyman and Sons, 81, Great Queen Street, 
Inn Fields, W.C.) 


THIS magazine, the first number of which we have ju: 
received, is to be issued threc times a year, under th 
auspices of the students of the Royal School of Mine: 
and is to be devoted to articles on travel, athletics, foo! 
ball, and to other matters connected with the school. Th 
present number contains several articles, by former str 
dents, on travel, an article on football, together wit 
a record of matches played by the Royal School « 
Mines’ Football Club, during the session 1875-76, It als 
contains a list of papers on mining and metallurgy ; re 
sults of Royal School of Mines for 1875-76; a report ¢ 
the annual dinner of the club; besides two original poem: 
both of which are good. | 

We confess we are a little disappointed that greate 
attention has not been paid to scientific subjects ; w 
have no doubt, however, that this will be rectified i 
future, and we heartily recommend the magazine to al 
interested in the Royal School of Mines. . J. McD. C, . 


(ondon 
aincein’: 


U dtpeineibehadcncnnamatianenimedaa maandelenticnn ay a aaa ohn Ghagmenase m8 A: +0 Nip aolaan Nea rele ongerat nese 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions cxpreéssa 
by his correspondents. Nether can he undertake to return 
or to correspond with the writers of, rejected manuscripts 
Na notice ts taken of anonymous communications.) | 


Storm Waves of Cyclones 


I sec to submit the following suggestion, to explain in : 
general way by the accompanying diagram the view that migh 
be taken of the rise and great height of storm waves of cyclone 
at sea, such as occurred in the Bay of Bengal, and inundated anc 
devastated extensive tracts of the coasts and islands:‘on Octobe: 
31 and November 1, 1876, 7 

It is generally observed that when the winds blow into a@ re- 
entering angle of any sea-walls or quays, that the surge of the 
wave rises higher in it than against the Plane sea wall, and free 
quently it shoots up the corner in a kind of spouting form. 
Again, the tides in estuaries and friths, having bell-shaped 
muuths facing the ocean, and contracted inner ends receiving .a 
river, rise to Very extraordinary heights, as in those of the Severn 
and Thames, where disastrous flaods have just occurred. - 

These heights are much increased when the winds blow into 
them, as westerly into the Severn estuary, and easterly into the 
Thames mouth, as during the recent gales. The ordinary 
rise.on the south coast of England of the tides is generally 
only about ten feet, but at Bristol they may, rise to thirty or 
forty ‘feet, which, in fact, would be greater than the height of 
any storm-wave in a cyclone in India. Now if the course of 
the reyolving winds in astorm mags be considered as a spiral from 
the outside to the inside, like a coiled watch-spring, then the. 
section of each spiral turn may be considered as decreasing from 
| This will therefore resemble, a 
mpon itegifas a 








gia 


helix, and therefore if the water be. driven in at the ! end 
and up to the small end of the spiral, it should considerably in- 

_ Obease in height as it went along and ‘move with greater rapidity. 
_ When arrived at the extremity of the spiral, it may be con- 
sidered to remain there for some time aml spread itself out 
laterally in bulk.at the high level as long as the violence of the 
stortn Slasted. But when the force of the wind began to diminish, 
this Ie iped aqueous mass would more or less suddenly subside, 
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Cyclone— Honzoutal Plan, 


and rush down on all sides to seek its natural level. This 
might occur at sea, and be evidenced by the long swell or rollers 
frequently seen, or might be translated by progressive motion 
to launch its tremendous weight on the land, and inundate it. 
This, it may be conjectured, could only be effected over Jands 
' about the level of the sea, over which the base of the funnel of 
the cyclone would advance, carrying the inclosed mass of water 
with it for part of the area of the revolving circle, which would 
so far be still able to draw its supplies from the sea on the 
coast yet included in its motion, As soon, however, as the 
southern or equatorial limb of the circle had so far progressed as 
to leave the sea behind it, then the friction of the earth would 
revent the inclosed mass of water following the cyclone, which 
d been already cut off from its aqueous communication, and it 
would be left behind to expand over and deluge the country lying 
under its level. 
In speculating on the dimensions of the Bengal storm-wave we 
may assume, from the statements in the newspapers, that it was 
a disc of fifty miles in diameter and twenty feet deep, when viewed 
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ax'a frustrom of a.cylinder, which might also represent, when in 
a state of gyration, 2 cone of the same diameter and forty feet high 
in the centre. os po pan of ne rir would reap to ara 
in buik, 2 000 cubic feet, representing a weight o 
50, Be ore tesone Ths of sea-water, which would have flooded 
over a perfectly level district of a disc of 2bout 700 miles in dia- 
oreo 39,270 square feet in area to tbe depth of one foot hori- 
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The means for counteracting the disastrous effects of the storm 
or septal in the Delta of the Ganges on lifé and property 
would probably be found in the erection. of mounds, as proposec 
by a. writer inthe Zimes. As this tract of country would bi 
destitute of stone or rock, and be composed chiefly of mud anc 
send, it would be requisite to convert this into Jricéy first, ag th: 
mud-mounds would not stand the impact of the storm-waves 
even in this spain ba eee oe 

The design for the construction. of these mounds would pro 
bably be most suitable after the model of the celebrated 7owe 
of Bahel, projected by the post-Diluvial inhabitants of Mesope 
tamia for a like purpose of self-preservation from inundation. ° 


. Vorrex 





‘Polar Cyclones ’-—Etna Observatory 


InN reply to Mr. Clement Ley’s letter in Nature, vol. xv 
Pp. 253, I fear I cannot at all agree with him as to the cause o 
the polar depressions of the barometer. He says; ‘‘ The * pola 
cyclones’ appear to be themselves aggregates of those local ‘de 
pressions, or cyclones, which have penetrated into the Arctic a 
Antarctic regions, and have there partially or wholly coalesced.’ 
Now, let us test the question in this way :—Suppose the surfacc 
of our planet were all land, so that there wag no watery vapou! 
in the atmosphere ; there would be no cyclonic storms, for they 
are due to what Espy truly calls steam power ;—would the pola 
depressions of the barometer be observed as they are in ou 
actual atmosphere? Mr. Clement Ley’s reasoning seems t 
require him to say that they would not; I have no doubt tha 
they would. The causes which produce the west winds of the 
middie latitudes (Maury’s “ counter-trades”’) would act as in ow 
actual atmosphere, and their centrifugal force, in rotating rounc 
the poles, would produce a space of shallow atmosphere at anc 
around each pole, exactly like the depression at the centre of a 
vortex of water, which would show itself, ag at present, by a 
depression of the barometer. 

I see in NATURE of the same date that it is proposed to fori 
a meteorological observatory on Etna. I hope the opportunity 
may be taken of obtaining what is one of the greatest des‘derats 
in the present state of meteorology—-I mean a set of comparative 
observations of the barometer taken at two neighbouring stations, 
one at the sea-level, and the other at a great height. One such 
set, continuous or taken at short intervals, extending over a few 
years, and accompanied by observations of temperature anc 
wind (the latter by self-reyistering anemometers), would probably 
give more informetion on the physics of barometric waves thar 
could be obtained by any amount of observations, all taken a! 
the sea-level. I have uryed this in NaTuRsE before, but it is sc 
important I hope I may do so again, 

Josern Joan Muxray 

Qld Forge, Duamurry, Co. Antrim, January 20 
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The Boomerang 


REFERRING to my letter on the ‘ Boomerang * 
which you were so good as to publish in Nature 
vol. xiv. p. 24%, I may, perhaps, be permitted tc 
add a few more statements on the same subject 
Concerning the use of the boomerang by the 

' North agers aboriginal natives, I have nc 
more to add, but I have acquired some informa 
tion in respect to its use among the blackiellow: 
of South Australia, which may be of interest. . 

My informant is Mr. James, now a senior con. 

stable in the Victorian police, but formerly, anc 
when I first became acquainted with him, manag: 
ing « large cattle station at Blanchewater, 00 the 
borders of the so-called Lake Torrens Basin 
Mr. pe has had great experience among thi 

| blacks of that district during many years batt 
' . ‘(pefore and after the time T first met with him 

during my second expedition into Central Australia. he. 
I qhote Mr, James's statements to ime just as I noted them i+ 

46 Anyone the blacks about Biarichewater the boomerang i 

made for Jalling game. Tt is poincipally thrown among flock 
of ducks, pigeras, ane water-hens, Tt is not used often: fo 
fighting nor for killing’ kangaroo. They might use it in a‘rov 
when ort: of w ang if thelr advetsarics were dot mor 

: distant, © ‘The blacks did m6 


‘ 
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‘ge ate y like to we them exdept t for killttiy small game, as they : 
rer and they live told me that their boomerangs were 
not “strong enough ‘to killa main, For fighting they have no 


them ‘by the hand, sid only do so in extrettiity, for the spear is 
too véluable a weipon. It ig only uted at @ pike; and they 
obtaiti their spears by barter from sothe tribe to the tiorth. In 
ordinity fighting they use a weapon like a boomerang from 4 to 
§ feet in. fengtt. It is beld in both hands and blows are struck 
with the convex edge. ‘They were not warded off when I savy it 
used, but the blows were struck indisctiminately—a sort of free 
fight. ‘These weapons are made by themselves of boxwood. 

‘‘In throwing the boomerang I have seen it usually held nearly 
parallel with the horizon. When thus thrown it would rise and 
return towards the thrower, but the blackfellows always told me 
thaifalthough they could ensure its returning near them they could 
not tell exactly where it would come to. They could tell the 
ditection but not the distance, If the boomerang sttikes anything 
its course ceases. a 

‘sSome years ago the blackfellows living in the mountains just 
south of Blanchewater had no boomerangs and no vie Their 
weapons wete yamaticks atid stones. They had no shields. 
Boomerangs, spears, and shields were acquired by them from 
the Blanchewater blacks, in return for which they bartered 
Wallaby rugs ; at that time the Blanchewater and Deerie blacks 
had absolutely tio clothing. 

‘ This system of barter is said to have been instituted by a Hill 
blackfellow named Pompey, wha, in 1856, was concerned in the 
speating of two men at Angepina. He escaped and went north 
to the Deerie blacks, having first stayed some time with the 
Blanchewater blacks, who understood both languages, being 2 
border tribe. We took up to the Deerie blacks some flour, 
sugar, tobacco, and for some time settled at Kopparamanna. 
Tle endeavoured to raise a confederacy to drive the white settlers 
out of the Flinders Range, and is said at that time to have insti- 
tuted the system of barter. 

**T kiew this Pompey in 1857, when he sent another black- 
fellow, named Blanchewater Charley, to offer his services as 
‘nauto shepherd.’ When Pompcy then came in he told me 
much of the above concerning himself, which was alse current 
among the tribes. He was a very shrewd fellow, and thus became 
a lender among them, He was afterwards shot for killing station- 
blacks, ‘The national weapons of the Blanchewater blacks are 
stones. These are thrown of the size of the fist, and are per- 
haps thrown as far as a hundred yards, and with precision for 
forty yards; and in throwing, a rotatory motion is imparted to 
the stone, At about forty to fifty yards they can hit a small 
mark, such as 9 bottle, almost without fail, In fighting at close 
quarters they ward off spear blows by means of a short stick 
held in the hand, and if possible, in cases where the spear has 
been thrown, clutching it in passing with the other. They do 
not use a shield for stopping spears, but against stones, which, 
as I have said, are the national weapons.” 

Although much of the above cannot be said to be strictly 
belonging to the “boomerang,” I have preferred to give Mr 
James’s staternents in full as given to me, 

Much that he says corroborates the statements I have made 
in the letter referred to. 

It is much to be regretted that no one elde than myself among 
your readerg in Australia has racorded their observations on the 
as sores ae in beply to your correapondent’s request. 
, Balsnidale, Gippsland, Victoria A. W, Howirr 


ae Longmynd Rocks 
_Mr. iH. %, Woopwanrp, in his ‘Geology of England and 
Wales,” p. 28, states that, near Shrewsbury, the Longmynd 
Rocks are overlaid conformably by the Lingula Flags. 1 should 
be glad to see the evidence upon which this conclusion is based. 
So far as I have examined the district, the facts do not sustain 
Mr. Woodward's view. Arenig fossils are found at the very 
head. of the ravines which cut back nearly to the quartzite of 
the Stiper Stones. The beds under the quartzite are similar 
in-lithological character to the Arenig shales above, and I have 
not heard of the lower shales yielding Lingula flag fossils, At 
the hase of the escerpment is the fault which separates the Stiper 
Stones tocke from the Longmynd beds, 1 believe the Stipes 
Stones batly axe Arenig, in the absence of proof to the contrary. 
wartzose the 


The g and of. the Stiper Stones may represent the 
aneoacedy ae per pied by the Gidological Survey as the base of . 
the Atenig, cca by 55 Geoled CHARLES CALLAWAY 


. | Wellington, Galop, January 15 
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The Measurement of the Height“of. Clouds» 


It has always been a matter of some interest to obtain, mea- 
sures of the height of clouds, independently of observations 
made from balloons onon mountains, ) Pa 

During last. July and August I made a series of measures of 
cloud-altitudes—the first, I believe, of their kind—by photo- 
graphing the clouds simultaneously from different stations, ‘s 

The details of the process would occupy too much space to 
be inserted here, but 1 have reason to believe that the results 
obtained are not as much as three per cent, in error. The cirrné 
clouds which I measured varied in height from 22,000 to 25,000 
feet ; massive cumuli from 6,000 to 7,000 feet. 1 did not get 
any good examples of cirro;cumulus or. stratus. Rain-clouds 
appeared at all altitudes up to 4,000 feet. T hope to resume the 
measures at some future time, ARNULFH MALLocH 

Yerling Place, Witham | 


Mimetic Habit of Bats 


In September, 1875, whilst paddling in a dorey (dug out 
boat) through a narrow and dark creek leading from Belize 
River, Honduras, to Reid’s lagoon, we disturbed a number of 
small bats which were clinging to the trunks and branches of the 
mangroves overhanging the water. These bats were about six 
inches in expanse and of a grey colour so exactly corresponding 
with that of the trees on which they settled as to be with difft- 
culty distinguishable even at a distance of only a few feet. They 
invariably c/wuy to the trank or bough with wings ceparnded, and 
were never, so far as I noticed, suspended from the branches. 

I saw the same species in Black Creek of the same river in 
February last year clinging to the trees in a similar manner, and 
conclude it is the natural position of the animal when at rest. -I 
send this note as I dy not recollect having anywhere seen this 
curious mimetic resemblance and peculiar babit remarked upon. 

101, Grove Street, Liverpoul, January 22 S. ARCHER 


THE SPONTANEOUS GENERATION 
QUESTION’ 


THe following paper on this subject was read at the Paris 
Academy ot Sciences on January 87 :-- 

The Academy has perhaps not forgotten that at the s'see 
of July 10 last, Dr. Bastian announced the discovery by him of 
the physico-chemical conditions necessary and sufficient for the 
spontaneous generation of certain varielies of microscopic 
objects of the genus Lactevia, The experiment which, according 
to Dr. Bastian, realises these cunditivis is very simple ; it con- 
sists in exactly neutralising by liquor potassa urine deprived of 
every Organic germ and exposing the mixture to a temperature of 
fifty degrees. In those conditions certain varicties of bacteria 
promptly appeared. 

Dr. Bastian has no doubt as to the bearing of his conclusions. 
To all who ate attentive to medical movements it is evident 
that the debate relative to spontancous generation has been 
removed into the demain of the etiology of contagious diseases. 

T immediately repeated the experiment, and I proved, among 
other things, that it is sufficient to determine the saturation of 
the urine by solid potash instead of potash in aqueous solu- 
tion (which does not modify whatever be the physico-chemical 
conditions to which it is subjected) for the mixture to remain per- 
fectly sterile. I henec concluded that the interpretation given by 
Dr, Bastian to his experiment was totally madmissible. = | 

Dr. Bastian replied (Compces Kesdus, July 31 and August 91) 3 
he did not at all dispute the legitimacy of my reasoning, but he 
affirmed that I reproduced his experiment badly and excéeded | 
the exact point of neutralisation of the urine... Such is, accords’ 
ing to him, the cause of the sterility of the liquid in my‘hands, 

The question is then limited te the point: Have I done any- 
thing else. but replace the liquor potasse hy mejted potash, 
and specially, have I excveded the point of saturation of the 
urine, and is there anything amiss in so doing? 

T have examined the, debate reduced to these terms, along 
with M, Joubert, with all the attention of which we are both of 
us capable, and we are able to declare to the Academy, on the | 
basis of new experiments, that the exact neutralisation of the 
urine by solid potash, which we had melied, left the uring is 
sterile. We add, although that may not be indispensable, that’ 
there.is no obstacle to the fertilisation of urine, in the experis ; 


| ' 
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., 9 Note on'the Alteration of Urine it reference to Recent Communicati yaa 
of Dr. Bastian, by MM. Pasteur and Joubert. a oes 
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“ment of Dr. Bastian, in exceeding the point of saturation, even. 


sensibly.? ae | 
| The conclusion of my reply of Jaly a last is then unassailable, 
consequently it is mot accurate that Dr. Bastian has found the 
hysico-chemical 
teria, | : 
We have examined experimentally, with not less attention, 
all the other points treated by Dr. Bastian in his papers of July 
| gt and August 21, subsequent to his original note of July 10. 
We are ‘prepared to discuss them, but as they might distract 
attention from the main point of the debate we shall return to 
‘them later if convenient. One thing is of importance at the 
present, moment, to know if Dr. Bastian is still convinced 
that urine, exactly neutralised by potash, yields microscopic 

8 


orem ms. 

_ What we have said on the influence of solid potash may 
be repeated for liquor potassce after it has been raised to 110°. 
But we wish to reply to-day to Dr. Bastian solely by the facts 
relative to solid pa which suffice by themselves alone to 
hee the conclusions which he has deduced from his: experi- 
ments, 

The reader will doubtless remark that in the preceding abstract 
we have scrupulously avoided introducing the word germ and 
opposing a doctrine to a doctrine. We have to do with n fact : 

es ot no, does urine which has been boiled so as to be sterile, and 
better still, fresh, natural urine, just from the bladder, not having 
been submitted to any preliminary boiling—does this at go” yield 
organisms after having been neutralised by potash? Dr. Bastian 
says yes, and this is his pretended great discovery, We say no, 
and we demonstrate by proving that Dr. Bastian would have 
‘obtained a result absolutely contrary to that which he published 
if he had made use of the substance KO,H, which alone, in 
‘cases when it is pure or only associated with mineral matters in 
small quantity, has the exclusive right of being called potash, 


' "The following reply to the above by Dr, Bastian was read at 
the Paris Academy, January 22 ?:— 

At the séance of the Academy of January 8 {M. Pasteur, in 
_conjutiction with M. Joubert, contributed another ‘‘ Note sur 
l’Altération de l’Urine,” in reply to the last communication which 
I had the honour of submitting to the Academy at its sdence of 
August 21 of last year. 

t may, perhaps, be permitted to me to state that an account 
of my researches on the fermentation of urine, much fuller than 
what has appeared in the Comptes Reudus, is now to be found in 
the Proceedings of the Royal Society No. 172, 1876; and to this 
taper I would particularly call the attentiun of all those who are 
interested in the meee of the mode of origin of Bacteria and 
other related problems. 

T have found, as stated in an earlier communication to. the 
Academy, that previously sterile urine, when exactly neutralised 
by boiled liquor potasse (of the British Pharmacopcria) will 
rapidly ferment and swarm with Bacteria, if the mixed fluids 
are maintained at a temperature of §o°C. M. Pasteur, after 
repeating my experiments with certain variations, said (Cump7. 
Rerd., July 17, p. 178): “Je m’empresse de declarer que les 
| iences de M. le 


. 
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: Dr. Bastian sont, en effet, trés-exactes ; 
elles donnent /s pius souvent les résultats qu’il indique.” He 
‘then explains why he differs from me as regards the interpreta- 
.tiont of these experimental results, It is somewhat confusing, 
therefore, to find M. Pasteur now saying in his most recent com- 
reunication : ‘une seule chose importe en ce moment, c'est de 
savoir si le Dr. Bastian est toujours convaincu que Purine neu- 
tralisde exactement ga¥ Ja pofasse donne des. organismes micro- 
acopiques?” My reply is simple, M. Pasteur bas implied (éac. 
cit, p. 179) that solid potash heated only to 100° C, does lead to 
valid an age ; I, however, have ape het ry eriments Rikon 
solid , h, in operating wit! oiled liquor potasase 
Siveady named, T have aay times obtained the result ‘indicated, 
‘ahd am quite prepared to demonstrate to others the fact of the 
occurrence of fermentation in urine under these conditions, 
’ Ta using solid potash M. Pasteur departed from the conditions 
of my ts in a way which was wholly neediess, It will 
bes ang or more apache i ae to aioe them veemnged 
Seeing that 4, strong solation of potash in suitable quantity can 
rag fared in welosed glass tube to the temperature which 
Iti tsselons to ony ‘here that, contrary to what in generally admitted, 
Rl feperalao prelate phils is dasoespaeed at roo" re and ‘even 
at teniperatines imich lower, The product of decomposition is carbonate 


of ammonia | 
‘ ® On the Fermentation of Usine; Reply to M. Pastenr, By Prof, H.-C. 
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conditions for the spofttaneaus generation of 
3 : : | Pasteyr of my results was that the liquor potassm used by me 
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M: Pasteur desires (110° C.), there is aboolutely. nn’ reason Sor 
substituting solid potash as he has done, The duo dassar 
used by.me hag always been procured from Mr. ‘Wm. Martin: 
dale, of 10,New Cavendish Street, London, ce, He Pa 
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In his. Note” of July 17, the interpretation given by M. 


immediately after jt had been heated to 100° C. induced fér- 
mentation in the urine because it contained living. gernis not 
killed at this temperature of 100° C., but which wonld have: 
been killed had the potash solution been heated to 119° C..  M, 

Pasteur has strangely understood my meaning if he thinks, as he 
now intimates, that I have not contested the legitimacy: of his 
reasoning. Iam very far from regarding it as ‘‘irreproachable,” 

and that for reasons which I have previously given. If, how= 

ever, I have not been able to make myself understood it will 

be well for me to repeat the reasons on account of which I 

still absolutely reject M. Pasteur’s interpretation. They are 

these ;—-(1) It is to me incredible that a fluid so caustic ag the 

strong liquor potassa which I have employed could contain 

living germs after it has been raised to 100” C. , and it is not too 
much to ask that he who makes such an assertion should prove 

it; (2) that liquor potassx: (wien addal tn “thy sib quaretity to the 
write) is just as efficacious after it has been heated to 110’ C, 

as when it has only been heated to 100°; (3) the decisive proof 
that liquor potassx previously heated to 100° does not induce 

fermentation in sterile urine by reason of its containing living 

germs, is to be found in the fact that the addition of one or two 

drops of it only (when much more would be required for neu- 

tralisation), subsequently leaves the urine as barren as if no 

solution of potash had been added ; whilst if the liquor potassme 

really induced fermentation in the cases mentioned above (2) 

because of its containing living germs, then one or two drops of 
it would always suffice to infect any quantity of sterile urine to 

which they may have been added, 

In his last communication to the Academy, M. T’asteur 
says :—** La question se trouve donc limitée 4 Ja connaissance de 
ce point :—~Aj-je fait autre chose quede remplacer Ja potasse en 
solution i de la potasse fondue, et notablement, ai-je depassd 
le point de saturation de l’urine, et y a-t-il quelque inconvénient 
ale faire?” To these three questions I reply as follows :—(1) 
Yes, too much potash was also added ; (2) Yes, in those experi- 
ments in which you obtained negative results, you expressly 
state that potash was added in quantity sufficient to render the 
fluid “‘alcaline” Compt, Nend. t. lxxxili, pp. 179 and 377; (3) 
Yes, according to my experience, any amount of potash beyo 
what is sufficient to neutralise the urine in its unboiled state is 
decidedly prejudicial to the inducement of fermentation, and I . 
have especially cautioned experimentalists on this subject (see 
Fraceedings of Royal Society, No. 172, pp. 152 xetc4, and I 53. 

I would also call M. Pasteur’s attention to the fact that in his 
last communication to the Academy, as printed in the Compt. 
Rend. for January 8, on the two occasions on which he professes 
to describe my experiment, he does it inaccurately. ‘Thus, on 
p. 65, lines 2 and 3, and also on p. 66, in the sixth line from the 
termination of his note, he omits to mention the important fact 
that the added liquor potassze was previously boiled, 

Further discussion between M. Pasteur and myself seems to 
mein the present phase of the question to be almost useless, 
Certainly, no good can come from our alternate enunciation of 
opposite experimental results, when precisely the same methods 
have not been had recourse to. For my own part I am pers 
fectly ready to reproduce before competent witnesses the results 
of which I have above spoken ; or, failing this opportunity, I 
shall also be content patiently to await the ultimate decision of 
other properly informed fellow investigators, both here .and on 
the Continent, as to the correctness of the- facts which I have 


’ 


had the honour of announcing to the Academy. - 





| Y¥OHANN CHRISTIAN POGGENDORFF 
GCIENCE ‘has. lost one of her most diligent and 


devoted ‘servants by the death of Prof. Dr, j. . 
C.. Poggendorff, in Berlin, on January 24. He 'was: 
born in Hamiburg on December 29, 1796. The early 
deaths of both parents forced him at a comparatively, 
tender age to engage in the rougher conflicts of life ;'% 
circumstance ‘which, however, contributed im a great 
measure ‘to therapid’ development and maturity of bis 
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mental powers. At the age of sixteen he entered the 
establishment of a pharmaceutical chemist, and was 
actively engaged for eight years in this occupation. His 
hours of leisure were devoted to scientific study, and his 
aspirations gradually rose above the narrow limits in 
which he was confined. These longings were grati tied in 
3820, when he was enabled to enter the University of 
Berlin ag a student of physics. With restless cnergy 
Poggendorff entered upon his chosen field and quickly 
pave evidences of more than ordinary talent. In 1821 

ken’s /s#s contained his first paper, ‘f Physico-cheinical 
Investigations upon the Magnetism of the Voltaic Pile.” 
In this article he describes his discovery of the electro- 
magnetic multiplier or galvanometer, formed by carrying 
a wire several times round a magnetic needle in a vertical 
plane ; an apparatus which with Schweiggcer’s later iim- 
provements, is in universal use. Other articles on closely- 
alhed subjects appeared at this period in Gnlbert’s A wadrn. 
The abilities of the voung physicist were soon recoynised, 
and he received from the Royal Academy of Sciences at 
Berlin the post of “observator,” which enabled him to 
continue his scientific investigations. The leading sazinsts 
of the day-—-G. Rose, H. Rose, v. Buch, Alexander v. 
IHfumboldt, Mitscherlich, and others—gave him also a 
warm welcome into the circle of their friendship. 

In 1824 Pogeendorff conceived the plan of issuing a 
new physico-chemical journal on a more extensive basis 
than any other hitherto existing in Germany, The 
above-mentioned investigators, as well as Derzelius, 
Arfredson, Bonsdorff, and other prominent foreign che- 
mists and physicists promised a hearty co-operation in 
the new enterprise. Before the completion of the pre- 
parations, the death of Vrof. L. W, Gilbert, of Leipzig, 
who for twenty-five years had issued Gilbert’s Annalen 
der Physth, \ett that periodical without an editor. Pog- 
gendorff entered at once into negotiations with the pub- 
lisher. The result was that he edited the seventy-sixth 
and closing volume of Gilbert’s series, and then issucd 
the first number of the Aunalen der Physth und Chemie, 
This was the decisive step of Voggendorfi’s life. Al- 
though but four years had clapsed since the commence- 
ment of his university studies, he brought to the new 
undertaking a breadth of knowledge, a keenness of dis- 
crimination, and a tiue love and enthusiasm for his work 
which, united with the warm co-operation of leading in- 
vestigators, gave the dvza/en at once a prominent postion 
amony scientific periodicals. The somewhat ex icting 
duties of the new position did not prevent the continuance 
of his researches. In 1827 he invented the magnetometer 
for the measurement of minute magnetic variations. At 
this time, also, papers appeared from him on the vibra- 
tions of light, on the aurora borealis, on the law of ditfu- 
sion of gases, on the decomposition of chemical com- 
pounds, on the relations between the elements of ternary 
compounds, &c., all of which evidenced a comprehensive 
grasp of the varied departments of chemistry and physics 
In 1834 he received the degree of Ph.D. from the Univer- 
sity of Berlin, and in 1844 the degree of M.D. from the 
University of Kénigsberg. In 1834 he was elected to 
the position of extraordinary professor of physics at 
Berlin, in which relation he continued to the time 
of his death, The Royal Academy of Sciences at 
Berlin elected him to membership in 1839, and the most 
important of his subsequent researches were published in 
the Zransaciions of the Academy. These were contined 
almost exclusively to galvanism and electricity, and form 
altogether one of the most valuable and extensive contri- 
butions which has been made to our knowledze in this 
department, His lahours were chiefly directed to the 
study of electro-chemical and thermo-electric phenomena, 
methods of measuring the intensity of the galvanic 
current, ‘the laws of galvanic. polarisation, the resistance of 
Ga conducting mediumis, &c., as well as the invention 





of Humerous.pieces of apparatus applicable in this branch - 
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of phyece. In 1837 Prof. Poggendorff was actively engaged 


with Liebig in the preparation of the first volume of the 

well-known “ Handwérterbuch der Chemie,” but was 

unable to continue his co-operation in the sveceeding 
volumes. <A series®of biographical sketches, “ Lebens- 

linien zur Geschichte der exacten Wissenschaften,” ap- 

peared from his pen in 1853, and were followed in 1863 
by a compendious “ Biographisch-literarisches Hand- 

wo6rterbuch zur Geschichte der exacten Wissenschaften,” 

This book of about 3,000 pages includes the biographies 

and fragments of works and papers of the scientific men 
of all nations and all times, and involved an immense 

amount of time in the préparation, 

Valuable as were the experimental results and encyclo- 
padic labours of Prof. Pogyendortf, they assume a subor- 
dinate position by the side of the great life-work on which 
his energies were chiefly expended. In the long scries of 
over 160 volumes of the Annalen der Physik und Chemir, 
he has left bebind him the most enduring monument to 
his zeal and devotion in the cause of science. His rare 
combination of talents, his fine critical powers, his un- 
flagging industry, and his long period of service reader 
his scientific editorial career strikingly similar to thar ot 
the recently -deceased founder and editor of the Neve cfs 
deus Mondes in the world of politics ond letters, “dae 
translation of the articles of foreign investigotars frei) 
no small part of his editorial labours, The seventy -#1x 
contributions of Faraday alone occupy between two and 
three volumes, those of Brewster and Reynault require 
each over a volume. It has been calculated that about 
one-fifth of the total number of volumes of the Aunaden 
would be occupied alone with the editor's translations. 
The original plan of making the Avxalra a complete 
record of all advances maue in both chemistry and 
physics gradually became impossible, as the opportunities 
and incitements for original research increased. With 
the appearance of the various chemical serials in Ger- 
many, the department of chemistry became Jess aud less 
promiment, until the .izwaler has assumed an a:mvust 
purely physical character, 

liver watchful to detect and recognise merit in fellow- 
Jabourers, he stood upon peculiarly intimate and frengly 
relations with a large proportion of his extensive staif af 
contributors, ‘Their feelings of love aud respect fours 
Opportunity for expression toree years ago, when many o! 
thein gathered to celebrate the fifticth anniversary ot th: 
foundation of the journal, The occasion was very fill, 
observed by the presentation to the aged editor of a jub lee 
volume of the Aanualen, compiled under the direction | [ 
the contributors, and containing special articles trom 
number of leading physicists. The hope then express 
that it might be fullowed by many more volumes under 
his eclitorship was not destined to be fulfilled. [le had 
reached his eighty-first year with unimpaired possession 
of mental and physical powers, when death suddealy re- 
moved him from his sphere of carnest, useful activity, 
after a brief and painless illness, A large assembly of 
men famous in literature and science, gathered at the 
burial ceremonies, to pay the last tribute to the memorv 
of their aeparted friend. It is not alone in science that 
Poggendortf will be missed. His kindly, genial, appre- 
ciative disposition endeared him in the hearts of men {rum 
all classes of society ; and the generous hospitality of his 
home will not easily be forgotten by those who have 
learned to know him in the midst of the family circle. 
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THE NEW STAR IN CYGNUS 
HE following three letters are published in the A stro- 
nomische Nachichien, Nos. 2115, 2110i—- 
On December 3 I received the news of the discovery 
of the new star in Cygnus, but the unfavourable. 
weather did not allow me to search for it till the.'5th, 
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The star on that day, when the sky cleared up ror a few 
hours, was of magnitude, 4-5; it appears then to have 
decreased considerably in brightness, for Schmidt esti- 
mated the star on November 24, at magnitude 3. The 


colour of the star is. net fonanatiet velowat-red ; the. 


spectrum is one of the most interesting that I know. It 


is the coloured band crossed by numerous (from eight to | 
ten) dark bands, and besides there are several bright | 


lines visible, | 

_. have prepared an accurate drawing of the. spectrum, 
which exactly agrees with a drawing made shortly before 
by Dr. Lohse, At the very first sight the spectrum of the 
new star appeared to me entirely different from those of 
the reddest stars, and a later accurate comparison with 
the drawing has enabled me to discover no satisfactory 
connection cither with the so frequently met with band 
spectrum III.a, or with the rare class III.4 (Secchi’s 
type, III. and I'V. respectively). Of the bright lincs there 
was one specially conspicuous in the farthest red, as also 
one on the boundary of the green and blue, and two lines 
in the blue. In the yellow and green appeared some very 
bright stripes (? bands), which I, however, cannot con- 
sider proper bright lines (of which the specimen of glow- 
ing gas consists), but of which I believe there are places 
in the spectrum, which, by contrast with the neighbouring 
dark absorption bands, stand out conspicuously. In the 
case of the very marked band spectra of Class III.a, one 
has very often, and especially with a disturbed sky, the 
impression that there are bright lines in the spectrum, 
while with favourable atmospheric conditions, it is clearly 
perceived that regions of the spectrum deficient in lines in 
the neighbourhood of dark bands produce that impres- 
sion, 

The observations were made by means of a small spec- 
troscope formerly described by me. With a larger Brown- 
ing instrument some measurements were later attempted, 
and.one of the bright lines undoubtedly recognised as the 
second hydrogen Ime F. The lines in the blue gave the 
wave-lengths 474 and 470 mil], mm. Bright places in 
the spectrum (very possibly bright lines) were further 
observed with §12 and 498 mill. m.m. wave-lengths. We 
did not manage to measure the red lines. 

In further characterising the spectrum, 1 might state 
that the blue and violet, in comparison with other stars 
which showed a band spectrum, was very well seen, and 
that, at all events, in consequence of the proportionally 
small ‘general absorption which this part of the spectrum 
undergoes, the colour of the star differs little from the 
mean star colour. 

On December 8 I succeeded in confirming and com- 
pleting the observations herewith sent. I estimated the 
star at magnitude 5—perhaps it was even less. By means 
‘of the small spectroscope several measurements were ob- 
tained of bright lines and stripes (? bands) of the spec- 
‘trum ; especially was it possible ta observe very socerately 
the position of the red lines, and to identify them wi 
the red hydrogen line C, The following further measure- 
ments were made :-~ nig 


Wave-lengths. 
§87-~589 : Bright lines. 


469-470 | | | 
526-528 (E), | 
$3514 ( Bright stripes, very possibly bright lines, 

ae ‘Bs -486(F) Bright line. 
' The state of the atmosphere was bad, and very often 
the observations were interrupted by clouds for a long 


time: ‘The double numbers for the wave-length should . 
indicate the limits within which the particular line lies. 
x . It is hereby evident | 
that besides the ao ogen lines C and F the line Ds. 

ya | 


according to the tneasurements. 


1 


(wave-length 487-5): ars bright in the spectrum 


the star, The magnesium line (6\ I have not ‘been able 







te see: bright, but I have. repeatedly measured a bright 
y 


stripe, somewhat more broken than 6, which very possi 

is identical with a bright line which, under special circum- 
stances, stands out.as the brightest line in the spectrum 
of the hydrocarbons. A line appeared to me to shine-out 
emporarily in thé violet, apparently the third hydragen 

line in the neighbourhood of G. | ee 

T hope to be able, ere the star becames too weak for 
spectroscopic research, to obtain some more accurate 
measurements in the positions of the bright lmes. 

I may in conclusion add the remark that in the con- 
stellation Cygnus there are three stars, whose spectra 
are without plement we have therefore, in a tolerably 
circutnscribed space of the sky, including Schmidt’s new 
star, four objects which give a spectrum entirely differing 
from the many hundred stars examined hitherto. 

| : H, VoGEL 


Since the receipt of the first account of Dr. Schmidt’s 
Nova the weather here has generally been of the most 
unfavourable character, and it was not until January 2 
that the new star could be examined with the 15-inch 
refractor of this observatory. On the evening of that day 
the Nova was of about the seventh magnitude and of a 
decided red colour, The spectrum, as shown in a spec- 
troscope of Dr. Vogel’s construction, was of surprising 
brilliancy, and consisted of a faint continuous spectrum 
interrupted by five bright lines. The positions of these 
lines determined in parts of the scale of the instrument, 


and afterwards reduced to wave-lengths by comparing 


the spectra of moonlight and various elements are as 


follows :— 


Mill, m.m. 
Nor W.L. 655 Intense bright red. | 
2 532 Middle of a rather aah Fa band in the 


yellow, fading off rapidly on both sides. 


3 s04 Bright, well-defined line. 
4 486 ” 4D 
5 456 Faint line in the violet. 


It is remarkable that four of these wave-lengths agree 
closcly with those of bright lines previously observed. 
Nos. t and 4 are obviously the C and F lines of the 
hydrogen spectrum. No. 3 coincides almost exactly with 
the brightest line of gaseous nebula, and lastly, No. 2 
corresponds very nearly with one of the bright lines in 
the spectra of the three remarkable stars in the Swan, 
pointed out by Messrs. Wolf and Rayet, and subsequently 
observed by Dr. Vogel (see Bertchic d. Konigt, Sdchs. 
Ges. der Wiss. Math. Phys. CL, 1873, p. 556 5, As yet 
it has been impossible to confirm the above results, but 
considering the great interest of the subject 1 venture to 
lay this imperfect account before the readers of the 4 sfro- 
nonische Nachrichten. RALPH COPELAND 

Lord Lindsay’s Observatory, Dunecht, January 8 


Yesterday night I observed the star of M.. Schmidt ; 
it was about the seventh or cighth magnitude, of a colour 
tending to greenish, but yellower than on the preceding 
day. The spectrum is formed of two strong lines, of 


{ which one corresponds to hydrogen and the other to mag- 


nésium, The sodium was still more marked and bright. 
There was besides another line in the violet, probably:also 
hydrogen, The red of this gas is very weak and does not 
bear measurement. Besides these four very beautiful lines 


| there were a number of small lines between D and the 


magnesium, but the space where are the two bright lines 
of magnesium and the F and the H is almost devoid 
of light. After these two bright lines towards the violet 
there is a dark gap, and then follows a group of very fine 
lines. So that the description given by M. Corny is cor- 
rect; only the bright lines are not bordered by nebulosity, 
but are as perfectly defined as the bright lines of nebulz. 

1 B.D. No, qoor,.goosg + 35°) 2996 +,36°;, by Wolf amt Rayst disco 
me. achurately. examined. ° - unicated. td | Basha 
Geacllsch eer Wisk, December ka se . oe i 
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| shich openly | 
Sec their honey me =e ere of the 
Gow bento by che: vastus visitaps, the gencs Gen- 


te such ‘species as exclade from wthe ‘honey | 
f ithe lesa industrious visitors, and at the 
ora “the ‘meat industrious of the larger 
! “ ‘hunible-bees, to effect cross-fertilisa- 
aan Sr fy from Bower ‘to flower. By what 
is of structure this improvement has been 
y at ‘once be seen in Fig. 7 ee EP resents 
ettiana pesca! longi aay 4 bisected from 
ahowst near the base dutea, nearly 
 eomapletely polled ries are. Pee pare and form en 
“oblique! ar upright bell, wide enough to inclose the whole 
humble-bee. ‘The pistil, 
Bon, peers exactly in the centre of the flower, and | 
‘is terminated by two refiexed branches of the stignna, 
but the diverging in G. iutea, here incline 


, so ‘that the anthers, developing some time 
after the stigma, and dehiscing extrorsely, closely sur- 
round the. pistil somewhat ‘beneath the stigma. The 
_ honey secreted, as in G, /ufea, by an annular swell- 
ing at the’ of the pistil (x, Fig. 97), every humble-bee 
is induced to creep towards the base of the bell-shaped 
-corolla, and, when a 80, first touches the stigma and 
| dusts it with. previously-visited flowers, thus 








beiprdela ciara rtilisation + ; then with the same portion 


at 
with Gest 


body it: touches the anthers and charges itself 
fresh pollen. The exclusion of the majority of use- 





te 3 
[ oe 


Fig. toa, 


‘ees visitors from the honey is effected by the base of the 
conta, being constricted, and the base of the filaments 
united with it (as far as ch, Fig. 96) ; the narrow interstice 
between the ovary and the corolla being thus divided by 
the spear oe into as et narrew channels as there are 
filaments punctofa commonly seven, in 
. deauldés, ‘excisa, ‘and others five). By’ ‘these narrow 
pees humble-bees may easily pass their proboscides 
ag far aa the honey, whereas oil flies and most | 
beetles are unable the hon 

“Thus the variety of visitors has been greatly diminished ; 
but the humble-bees, for which alone the honey is reserved, 

are hence induced to make more eager and frequent visits ; 
fad. as by these visits not fortuitously asin G, lutea, but: 
eeg ularly pollen is brought from one | flower to the pm 
of another, croas-fertilisation in the species of this: 
‘is fax more certain than in G; lutea ; 
fen — seems to have been te cia 
Be phos oe oe ae ap 

ong’ to ‘the present: 
Sp el ae 





ne 202, 


FuG. sor. 












ivst as in G. | 


.tecting hairs, and anly Le 


and the possibility of, 







econ Ge cay Serle. a 
ly, G. acanlis, ‘Rigen. hth: etka 
. Be: Nat,” xiv Re i 









ci a, # “ Befeucktung,” ‘p. $33) wad G, ecto, by 
"ge diidine Shecies of Gentian, a pied a She naive Sims 
rand to EEE Sul Peas: fooegeing 


as 





Fic. 
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group Diptera and other useless visitors are prevented 
from gaining the honey by the base of the corolla being 
constricted and by the filaments dividing the interstice 
between the corolla and the owary into narrow channels, 
in the present group (G. denella, Fig, 98-102; G. mana, 
Fig. 103-105) the same effect has been attained ‘the 
entrance to the tubular corolla bein: og barred ‘by hairs 
(Sr Fig. 98, 99, 102-105), between which only four or fire 
small openings (0, Figs. 99, wih are to be seen. 
a in the previous group wide enough to inclose the 
hole body of a humble-bee, is here so narrow that any 
Srnec attempting to reach the honey will graze the 
stigma and the anthers, and, when passing from flower to 
flower, will effect cross-fertilisation, But only Apidze will 
be enabled to thrust their “pall sbereag between t = 
optera have probosciden : 
der enough to tate the small openings. Thus, in these 
flowers the visits of Lepidoptera are useful for the cross- 
fertilisation of the plant, while in the foregoing group 
they are useless. 
Most probably the present group is not descended from 
the foregoing ; besides the narrowness a the, os and 
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the genus bai 4G, tetea, ~ For whilst: 
in wil other species of ve agi ge rpc 

ah anhalarswellin of the Gentes ‘the pistil, in this group 
the nectaries are situated at the base mane corolla 
netween the filaments (#, Figs,’ 101, 105). As hitherto 
G deartla and G. wana have & “distin guished only by 


isterest that in G.. tenella I have found ‘each interstice 
between two. filaments to. contain two nectaries (#, 
19%), dite Ge. went oy a. ce ane (x, Fig. 105). 
Pie the: same grou at estris, germantca, 
amarilia, and Soeayblies oa di have been directly 


d by ‘myself to be. visined both by Lepidoptera and 


observe 
butterflies. For instance, near Pontiresina and in the | bet 


Val he Fain 18965, I saw G. campestris re- 
is ished by 2 boas mendax, Gerst. &, but also 


‘sag see (Argynnis pales, Hesperia serratula, Colias 
phicomone, Lycana ar, 

The fourth group of Alpine species of Gentiana exclu- 
sively aflapted to ‘cross-fertilisation by Lepidoptera, will 
be treated. of in my next article, 

ine HERMANN MULLER 
sede ee (Ta be continued.) 


DEEP SEA MUDS' 
pene the present session I pope to lay before the 
Ger 


AAG pte 7 Srrderan aniaimnearnteienbede 








Society several papers on subjects connected with the 
ts which were found at the bottom of the oceans and seas 
vielted by £1.M.5. Challenger in the yeats 1872, 1873, 1874, 
1875, and 1876, ~ 


Lestrements iv use for obtaining information of the deposits 


Ht wifl be convenient to introdace this first communication . 


with a brief description of the instruments and methods em sisi 
on beard H.M.S. Challenger with the view of obtaining i 

tion and specimens of these ocean deposits. The rit te ia 
= frequent = = the tube or. cylinder farming part of the 


nD urig she Ac firat iis months of the cruise this cylinder was one 
having ins than an inch bore, and was 80 arranged with respect 
to ‘the weights or sinkers that it projected about six inches 
peneate them. The lower end of the cylinder was fitted with a 


— ph isande Mile valve, This arrangement gave us a very small, 


In Tay, aor Sgr this small cylinder was replaced by one having 
a two-inc h bore, and it was also made to project fully eighteen 


inches below the weights. This was a great improvement, ne 
it gave a much greater quantity of the bottom in mest soundings. 
tube was, in the clays, frequently forced nearly two feet 

into the bottom. On its-return to the ship, the butterfly valves 
were temoved, ond @ roll of the clay or mad, som eighteen 
‘i dength; could ‘be from it. In this way we learned 
carte layers were very frequently different fom those 
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Both of these instrament had generell af 

8 tt a Canvas oF 
other coarse cloth rewed into the Bortons of eg iri Bed pre- 
went the solt clay-or core from: entirely wash In 
thie way. bos. et many stations, Bete with enimals, a " nege 


‘quant ‘of "ilangensse ; 
‘the ship often: shifted her position 
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n “ficla; tre cotemnin stem eh endl 


the trawl. oad dregs 
“that the ‘trawd 
somewhat fluctuating pongo iby it may noe of especial } 
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oo the depot we did not get any information 


beam trawl of the 
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uncertainty about poll tine ¥ 
deap water. It ogcasionsll bap 
Gad ‘been cate ‘was taken, and when it Big | 
nge bern crue for ee ae 3 ‘1 
without auything in ce wpon it or in the: ed, 
tow-nets to show that it had heen on the bottom 
‘Doring the Jast year of the cruise a tow-net was. attached td 
the dredgin fine just below the weights, oui Ia eo Pe 
ane fathoms in front of the trawl or 
attached ‘to. the trawl and dredge. 
a ap mary A fall of mands and almost praia ania 
ned ae ute things and fragments: from the surface layers. of the 


At t times the water-bottle attached to the sounding line came 
up with clay or ouze in it, or had some of the. bai tase adhering 
to its under-surface, 

These then were the means aod methods emp fer res 
information concerning ocean deposits, Are ectivel ete 
have furnished us with a large amount of material, 
exatnination of the specimens procured’’has glready adie yy 
creased our knowledge of the nature and distribution, of ocemt, 
deposite, of the sources of the materials of which they ate" Bditt 
up, and of the chemical processes taking place in the deep water 
and on the floor of the ocean. 


The Volcanic ddtris in Occan Deposits and some of the Products 
of tts Disintegration and Deeamposition. 


In « preliminary report to Prof. Wyville Thomson, which 
has been publ in the Proceedings of the Royal Society of 
London, inted out the wide-spread distribution of voleanke 
débris in seuaai deposits, _ its prabable influence in the forma- 
tion of deep sea clays, and m nodules or depositions. 
In this paper I pr to treat of these subjects in more detail, 
and to give some of the results of observations which have been 
made since the above report was written. 


be remembered: 
‘the ca eta Go with those of 
paring ag ity agree 


that when the 


cesses car 


Punice Sones. 


The form of volcanic atériz most frequently mot with in ocean 
deposits is pumice stone. 

Specimens of these stones, varying | from the “= of & pea to 
that of a foot-ball, have been taken at eighty-ef our 
stations. I have placed the: ‘position ¢ of these stations plate map, 
from which it will be seen that they occur all along our route, 

Near volcanic centres the sala eo has hs gy sonbeonght them .. 
up in great numbers, as off the Azores ‘Alan Sat New 
Zealand and the Kermadec Islands, at several places-among the | 
oe Islands, off the coast of ‘Japan, and elsewhere, Asa 

ey are not numerous in shore deposits when ‘these are 
distant from volesnic regions. In deposits far from land they 
are most eter in deep sea clays, from which the shélls and 
entity of surface organisms have been all or nearly all 
remov 

‘In the North Pacific the trawl brought up bushels of them 
from depths of 2,300 and 2,900 fathoms. Perhaps in no single 
instance have we trawled successfully on any of our deep sea: 
clays without getting numbers of these stones. If there be an 
exception it is inthe North Atlantic. But here it isto be re- 
membered that while we were investigating the conditions of the: 
North Atlantic, our attention had not yet been directed to the: 
importance of detecting the presence of Spumice, and we haye 
reserved such la ge samples of the North Atlantic deposits. . 


not 
as hose of other regions 

On the whole, pumivesttones ate more numerous in the ‘Pacific | 
than in the Atlantic deposits. 

In the Globigerina and other organic oozes, they ate abundant 
or otherwise, ogee bigs as the deposit is near or ‘far removed 
fram ‘volcanoes, in these eoxes they never occur so abundantly 
aa in the clays. . “They ate more or less masked and covered up 
by the accumulated remains of foraminifera, diatoms, or — : 
surface organisms, In like manner.they are obscured in shore 
deposits by river and coast detritus. pees 7 ‘aad t | 
which are sufficiently large to be examined by the : 
oe 
r * inh 


tion of the specinate which I Nave. tg 
A arn ahow that (ie: Soda is 
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Sete with thie micrgstope minute particles of 


320. 





‘ihe peroxide ‘of manganese, or have’ streaks. of this substance 
‘tanning through them,” Tagg ie the most frequent nucleus of 
fie manganese nodules, to I shall pyesently refer. » Some 
specimens which were dredged from a depth of over three miles, 


which heve undergone partial decomposition, sink at once. 
‘They, present a great variety of texture and composition. They 
are white, grey, green, or black in colour. They are highly 
vesicular, or rather compact and fibrous. There would appear 
to sean | gtadation from’ common feldspathic to dark green 
pyroxenic kinds, 7 
We find. them crystals of sanidin, augite, hornblende, 
olivine, quartz, lucite, magnetite, and titaniferous iron. Mag- 
netic iron ore was found in all the specimens examined, either in 
erystals or in the form of dast. The other minerals vary in-kind 
dud abundance in the different specimens. The same crystals 
which we find in the 


deposits. 
- Sources of the Pumice-Stones. 


The pumice-stones which we find at the bottom of the sea 
have most likely all been formed in the air. Some of them may 
have fallen upon the sea; but the great majority seem to have 
fallen on land, ‘and been’ subsequently washed and fidated out to 
sea by rains and rivers, After floating about fora longer or 
shorter time they have become water-lozged and have sunk to 
the bottem. Both in the North Atlantic and Pacific small 
pieces of pumice were several times taken on the surface of the 
yy means of the tow-net. Over the surface of some of 

wise and alyse were growing, and crystals of sanidin 
, or were imbedded in the feldspar. During our visit 
to Ascension there was a very heavy fall of rain, such as had not 
been experienced by the inhabitants for many years, For several 
days after many pieces of scorie, cinders, and the hke were 
noliced floating about on the surface of the sea near the island. 


ocean by 
these ser 
project 


Such fragments’ may be transported to great distances by | 


currents. : 
‘On the shores of Bermuda, where the rock is composed of 
blown calcareaus sand, we picked up fragments of travelled vol- 
tanic rocks. The same observation was made by General 
Nelson at the Bahamas. Mr. Darwin noticed pieces of pumice 
on the shore of Patagonia, and Prof. L.: Agassiz and his com- 
panions noticed them on the reefs of Brazil. During a recent 
eruption in Iceland, the ferry of a river is said to have been 
blocked for several days by the large quantity of pumice floating 
down the river and out to sea. All the pumice which we find 
need not be of quite recent origin. Mr. Bates informs me that 
great quantities of pumice are continually being floated down 
the Amazon. These come from mear the foot of the Andes, 
where the head-waters cut their way through fields of pumice- 
stones. Inthe province of Wellington, New Zealand, two of 
the rivers run through areas covered with pumice, and during 
floods ‘bear great quantities out to sea. 
' Prof. Alex. Agassiz has kindly furnished me with the following 
note t-— . 
Phe river Chile, which flows through Arequipa, Peru, has 
cut its way for some thisty miles through the extensive deposits 
ef volcanic ashes which form the base of the extinct volcano, 
Mistii Some of the gorges are even 5060 feet.in depth, forming 
regular cafions. The whole length of the river bottom is covered 
by well-rolied pieces af pumice fromthe size of a walnut to that 


ot.« man’s head. In the dry season (wioter) there is but little - 


water owing, but in" the summer, or rainy season, the river, 


which has a beat considerable fall (7,000 feet in a distance of: 
m 


about ninety miles), drives down annually a large -mass of these 
rolled pumice-stones to the Pacific, _The volcanic ashes are not 
recent. ‘There is no tradition among the Indians of any eruption 
within historic times.” 7 
Capt. Evans, the present 
tne that he frequently picked up pumice on the Great Barrier 
Reef of Australia, pe 
ores oe Volcanic Ashes. , oo 
" Near voleanic centres, and sometimes at great distances from. 
land; we find mpch yolcanic matter in a very fine state of division 
at the bottom‘of the sea. This consists: of minute particles of 
feldspar, hornblende, avite, olivine, magnetite, asta 


a number of pieten of. tifa entirely. 


position, while others are littl: altered. : Some are coated with | , 


, ashes “which fell onthe , an. eraption 
: hia on the inland of St. Vincent, Wel one funaeed mad aay 
witl, when dried, float for weeks in a basin of water; others, | iy Polar hal f (Wot, one Rundead and. city 


pumice occur in all the kinds of ocean_ 


larger than ordinary marbles. 


bydrographer to the navy, informs 


other vol- 
canic minerals.’ in the South Pacific, many hundred miles from | 
land, ‘aud froin a dépth, of ‘2,300 fathoms, the trawl ‘bronglit up | 
a non oe, fa entirely, composed of “these com-. 
ninuted fiagments,’ : These particles appear td’ ne to have been “ 
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dartledt to the'nieas, where yo find: thied. by swlnde, 4a the door 
of what. is known as volbauic dust: mg beac ‘Ske, nphced 4 
Rawson seat to Sir Wyville Thomson, a packet “af the voloanic 

Barbadses, after tion in 


island of | 


miles. distant. ‘I have examined this, and find it made..up of. 
fragrdents of the same character as those in the: tufa to. which t. 
have just referred, some of the particles being pethaps a little 
larger, We have sometimes found this ash in considerable 
abundance mixed up with the shells in a globigerina ooze... In 
‘the deposits for hundreds of miles about the Sandwich Islands 
there are many fragments of pyroxenic lava, whith I believe. 
eh — a borne by the winds, either as ashes, or in the form of 
_ At Honolulu. we were informed that threads of Pele’s hair 
were picked up in the gardens there after an eruption of Kilauea, 
one hundred and eighty miles from the volcano, This Pele’s 
hair bears along with it small, crystals of olivine. . 


Obsidian and Lava Fragmesets, 
Small pieces of obsidian and of feldspathic and basaltic lavas 


were frequently found in deposits near volcanic islands, 36 
At two stations in the South Pacific, many hundred: miles 
from land, we dredged pieces of this nature of considerable size 
It is difficult to account for the 
transference of these fragments to the places where they were 
found. It is, however, in this region, and this alone, that it: 
may be necessary to bring in a submarine eruption to account for 
the condition of things at the bottom. " 
' A consideration of these observations, and the specimens 
which are laid on. the table, will, I think, justify the conclusion 
{hat volcanic materials, either in the form of pumice-atones, 
y Beate or other fragments, are universally distributed in ocean: 
/eposits. 
They have been found abundantly or otherwise in our dredg- 
ings, according as these have been near or far from volcanoes, 
or as there has been much or little river and coast detritus, or 
few or many remains of surface organisms in the deposits. . 


Some of the Products of the Decomposition of Volcanie Débris. 


Clay,—Pure clay, as is well known, is a product of the: de- 
composition of feldspar, and the clay which we find in ocean. 
depesits appears to have had 2 similar origin. | | 

n the deposits far from land the greater part of the clay origi- 
nates, I ‘helteve, from the decomposition of the feldspar of frag- 
mental volcanic material, which we have sten to be so universally 
distributed. 3 

Pumice-stone is largely made up of feldspar, and from its 
areolar structaré is peculiarly liable to decomposition, Being 
permeated by sea-water holding carbonic acid in solution, a part 
of the silica and the alkalies are carried away, water is taken up, 
and a hydrated silicate of alumina or clay results, 

Like most clays our ocean clays contain many impurities, 
these last being as varied as the sources whence the materials of 
the deposits are derived. | . 7 ats 

Let us briefly enumerate the sources of these materials. 

We have (1) the matters derived from the wear’ of coasts, 
and those brought to the sea by rivers, either in a state of eus- 
pension or soliition, The material in suspension appears to be 
almost entirely deposited within two hundred miles of the land, 

Where great rivers enter the sea, and where we have strong 
currents, as in the North Atlantic, some of the fine detritus may. 
be carried to a greater distance, but its amount can sever be 
very large. In oceans affected with floating ice we have land 
débris carried to a greater distance than above stated ; for ine 
stance, we can detect such materials in the deposits of the. North 
Atlantic.as far south as the 4oth paral'el N., ‘and in the’ South 
Pacifie-as far north as the goth parallel S. oe ar hs ae 

‘Some of the substances in solution, as carbonate’ of lime and 
silica, are extracted by animals and plants to’ form their shells’ 
and skeletons ; these last, falling'to the bottom, form a globige- 
rina, '‘& pteropod, a rddiolarian, or a diatom ooze. ‘We have neo 
the bones of mammals and fish mixed up. in’ different kinds ‘of 
deposits.’ . These, aswell as animal and vegetable tisgues, gene 
rally.ate'a soure.of phosphates, fluorides, some oxides of tron, 
and possibly of other inorganic material, 

Sie-Wryiille Fhoesoe, carly in Capcrnics, sngaeeted thal much 
of the indygunic ‘material tn Geposis fs derived, from: the souroe | 
to: whieh: T-tree joxt alluded, | Oar pak eg “observations: 
have, Ithink,-shown that originally. Sir: ‘Wyville gave too musth. 
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maportaioe to this asa source. of ‘the materials in our deep 
pa lage | nt, , 


2. We have the dust of deserts; which is carried great dis- 
lances by.the winds, and which, falling upon the ocean, sinks to 
the bottom and adds to the’ depositions taking place. In the 
trade-wind regions. of the North Atlantic we have a very red- 
coloured ‘clay, in deep water, which is largely made up of dust 
from the Sahara, Such dust frequently falls in this region as what 
is: -rain. ‘ ‘ 

‘i owe tae the loose volcanic materials, which have been 
shown to be universally distributed as floating pumice, or as 
ashes carried by the wind. 

' Thie short review. shows that the clay in shore deposits is 
chiefly derived from river and coast detritus, As we pass beyond 
abaut one hundred and fifty miles from the shores of a continent 
the character of the clayey matter changes. It loses its usual 
blae colour, and becomes reddish or brown, and particles of 
mica and rounded pieces of quartz give place to pumice, crystals 
of sanidin, augite, olivine, &c, All this goes, I think, to show 
that in deposits far from land the clay is chiefly derived from 
volcanic asrés, though in the region of the North Atlantic trade- 
winds much of it may be derived from the feldspar in the dust 
of the Sahara, 

The pumice which floats about on the surface of the sea must 
be continually weathering, and the clay which results and the 
crystals which it contains will fall to the bottom, mingling with 
the deposit which is in course of formation. In our purest glo- 
bigerina ooze this clay and these crystals are present. Ifa few 
of the shells, say thirty foraminifera, are taken from such a 
deposit, and carefully washed, and then dissolved away with 
weak acid, a residue remains, which is red-brown or grey in 
colour, according to the region from which the ooze came. If 
the same number of shells be collected from the surface and dis- 
solved away in the same manner, no perceptible residue is 
observed. The clayey matter would therefore seem to have 
infiltrated into the shells soon after they fell to the bottom. 

I have already mentioned several instances of pumice-stones 
having been found on coral-reefs. Many more instances could 
be given. These stones, undergoing disintegration in these 
positions, add clay, crystals of augite, hornblende, magnetic 
iron ore, &¢., to the limestones which the coral animals are 
building up 

I have found these crystals in the limestones and red earth of 
Bermuda, and in a specimen of the limestone from Jamaica, 

‘This observation, it appears to me, points out that the red 
eaith of Bermuda, Bahamas, Jamaica, and some other limestones, 
may originally have been on y derived from fragmental volcanic 
materials, which were carried to the limestonc while yet in the 
course of formation. There are also small particles of the per- 
oxide of manganese in the red earth of Bermuda. 


(Zo 6¢ continued.) 
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CHEMISTRY AND TELEGRAPHY? 


LT SCLAIMING at the outset any pretensions which could 
be advanged in his bebalf for the honour conferred upon 
hiro, ‘Prof, Abel assumed that his advancement to the position of 
président was intended more asa recognition of the special im- 
porancs of chemical science in its application to telegraph. 
roteeding upon this assumption he made chemical science the 
basis of bis address, and went on to show the principal direc- 
tions in which it bears importantly upon the work of the tele- 
graph engineer. i 
No stronger evidence of the value attaching to a combination 
of chemi with electrical research need be sought for than that 
which is to be found in the labours of the late Dr, Matthiessen, 
His investigations into the causes of the differences in the resist- 
ance of various kinds of commercial copper were followed by 
Ti rae 7 ; , 
+a series of experiments so carefully conducted by him 
showed the-infinence which, the prince metalloids and yoetals 
known to be naturally associated with copper exerted upon the 


conducting power of the pure. metal, and he afterwards deter- 


mined the Sochucting. power of on aoape varieties of commercial | 


mee and thus rendered it possible to.assign to their real causes 
cial copper as pattem ae che vaise of various kinds of commer 
Anetn, EEee 88 SOnGUCtors Of city. For instance, amongst | 
toany tae estublished by Matthiessen’s experiments was the im- 
7 Avbubrack of “Attdrons atthe opening theeting of the Godiety of Telegeaph 
Raginens, January a4, by the President, Fro abe, ERS 
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portant one that by no combination of any other inetalor alloy 


was it possible fo inctease the conducting power of pure‘copper, : 
but that, on the contrary, a most prejudicial effect. was exerted: 
upon it by the présence of some of the non-metallic elements— | 
notably oxygen and arsenic—which are almost invariably to’ be 
found as impurities in the copper of commerce. It was these". 
non-metallic impurities he found rather than the presence of any’ | 
of the other metals which chiefly impaired the conductivity of 
copper, although ‘both iron and tin exercised a deleterious influ: 
ence. Thus, fixing the conductivity of pure galvano-plastic cop- “ 
per at 100, the addition of merely traces of arsenic reduced it to 
60; while an addition of 5 per cent. brought it as low as 6'5 ; 
the existence, again, of 1°3 per cent. of tin in pure copper 
reduced its conductivity to §0'4, and with only 0°48 per cent. of 
iron present the conductivity fell to 36. - | | | 

Specially interesting were the experiments made by Mat- 
thiessen to ascertain the cause of the good effects which had long 
before his day been observed to be produced upon the working 
qualities of refined copper by the addition of minute quantities 
of lead. The existence of 0°25 per cent. of lead in copper 
renders it so rotten that it cannot be drawn into wire ; the pre- 
sence of even so minute a trace as O'1 per cent, unfits it for wire- 
drawing. Some special action must therefore take place during | 
the melting of a which would serve to account for the 
toughening and softening effects obtained by the addition of a, 
al quantity of lead. The fact that the copper when sub- 
jected afterwards to a most careful analysis shows nothing but 
the merest traces of lead, would indicate that during the process 
of melting, the lead combines with and removes from the copper 
some impurity which would otherwise materially affect its 
toughness and ductility. The well-known affinity of lead for 
oxygen, combined with the fact that the analog of oxygen 
in copper beyond some narrow limit was known to affect its 
quay prejudicially, afforded good reasons for supposing that 
this enpeety could be nothing else than oxygen, and this view, 
which was further supported by the beneficial influence of lead 
when employed ia casting operations with copper and gun metal, 
received the strongest confirmation of its correctness from 
Matthiessen’s experiments. Thus, the addition of o'r per cent. 
of lead to a sample of copper (the two being fused together in a 
current of carbonic acid), raised its conductivity from 87-25 to 
93, and the amount of lead remaining in the metal after that was 
too minute to be detected. So with tin, the alloying of 1°3 per 
cent. of which with copper reduced, as has been already stated, its 
conductivity to §0°4; yet on melting the sample fused in. contact 
with air with o'7 percent. of tin raised its conductivity to 94°55. 

It was these investigations of Matthiessen which indicated ‘to. 
the wire manufacturer whence he could obtain or how best, fulfil 
the conditions for the parity of a quality of copper, which would 
meet the requirements of a conductor whose size might be laid 
down by the telegraph engineer, whilst his researches into the 
preparation of alloys brought the most valuable aid to the B,A. 
Committee of 1861, in their determination of the standards of 
electrical resistance, : : 

But it is not only in facilitating the selection of suitable 
materials for conductors, as well as in raising their quality as such 
that chemical science has brought important aid to the telegraph 
engineer ; it has been most usefully applied in the raphe sens 
and determination of the materials most suitable as the dzelectrics 
of telegraph cables, and it is in this direction that telegraphy may 
look in the future for the most valuable results from the labours 
of the chemist. Dr. Miller's investigatiops (instituted at the 
desire of the Submarine Telegraph Committee) into the causes — 
of the decay of gutta-percha and india-rubber, conirmed the 're-' 
sults which Hoffman had already communicated in 1860 to the 
Chemical Society and which Mr. Spiller had obtained some years 
afterwards. But Miller examines more in detail than either of 
his predecessors has done, into the changes which these gums 
undergo, and firmly established the fact- that. the alterations in 
their structure, resulting in the gradual destruction of their insu- 
lating powers, was due entirely to atmospheric influence, acceler. 
ated by the exposure of the material to light. He further pointed — 
out that intermittent exposure to. moisture, especially if solar light 
has access, rapidly destroys gutta-percha, whilst if kept continu- . 
ally immersed in water it remains unchanged for an indefinite | 

riod. He also showed that commercial gutta-percha contained, ~ 
previous to any pee exposure to oxidising influences, as much -. 
as 15,per cent, of resinous mutter and a considerable amount:.of ' 
water’ (2'5 per cent.) mechanically diffused through it.. Con 
siderable improvements had doubtless been made since that date’. 
in the mechanical processes for preparing gutta-percha, but these 
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do not appent to have been attended with similar improvements 
the quality of the material ‘as indicated by its chemical com- 
position, for the hi 


Abel himself had been able to find contained 12‘7 per cent. of 
resinoys matter and § per cent. of waté. Much greater pains 
are no doubt taken to consolidate the material and express the 
water from the gutta-percha coatings of wire than in the manu- 
facture of sheet gutta-percha, Nevertheless, that a consider. 


able amount of inclosed water atill remains is evidenced by 


the fact that in two samples of covered wire, submitted by 
the satne manufacturers as lately as September and Novem- 
ber jast, the one contained 1°86 per cent., and the latter 3'97 
per cent, of water. Little doubt now remains that the pro- 
gesacs of “* mastication” (to which gutta-percha is subjected for 
the removal of certain impurities and the production of a me« 
chanically homogeneous material) favours oxidation, so that the 
destruction of some of the most valuable qualities of gutta-percha 
as an insulator depend upon the degree of completeness to which 
the mechanical impurities have been removed. An examination 
of o/d gutta-percha seems to show that, provided the material 
has been reduced to a compact condition, oxidation due to ex- 
posure to the air and light proceeds but slowly. 

Dr, Miller also points aut that mastication promoted the oxi- 
dation of sadia-rubder, and farther experience has established the 
similarity of the two gums in this respect. The application of 
vulcanising to india-rubber was hailed as s most important step 
in submarine telegraphy ; but although many chemists have 
made this same process of vulcanising a subject for study and 
investigation, it remains imperfectly understood even to the pre- 
sent day, The wire manufacturer had no dilficulty in meeting 
the most important objection urged against the application of the 
vulcanising process (viz., the injury done to the conductor by the 
chemical action of the sulphur in the dielectric upon it) by avail- 
ing himself of the fact that tin would not be equally affected, 
and so protecting the copper by the simple process of tinning. 
Still the tendency to an alteration, either in the chcmical or 
mechanical structure of vulcanised india-rubber, exhibited by it 
when kept submerged in water, has developed serious elements 
uncertainty in cables prepared by the vulcanising processes. 
Prof. Abel then proceeded to give some interesting illustrat‘ons 
jrawn from his own personal experience of the uncertainty of our 
‘xistin sibs © regarding the chemical and other conditions 
o be fulfilled in the application of vulcanising processes to the 
reparation of telegraph cables, 

A number of half-mile lengths, for instance, of vulcanised 
elegraph cable—some for field service, others for firing broad- 
ides on board ship-~were found, after a pores varying from 
ighteen months to three years, to have undergone considerable 
leterioration; the dielectric in some instances had become so 
rorous that even the variations in the hygroscopic condition of 
he atmosphere on board ship, where the wires were placed be- 
ween decks, caused decided differences in the results obtained 
with a particular battery power; and this alteration was not 
listributed uniformly over a length, the porosity in some in- 
itances extending along a few feet only, the adjacent portions 
xing in very good condition ; an inspection of a large quantity of 
he same sort of cable which had remained untouched in store 
showed precisely similar results. 

The uncertainty attaching to this is still further illustrated by 
he fact that in armoured cables with multiple cores of this de- 
icription some of the cores remain comparatively good, whilst 
he insulation of others had fallen off to'a very great extent. 

Scarcely leas conkicting is the experience gained with cables 
wepared according to Hooper's system, This system consists 
n Yndintaining the inner portion of the india-rubber surrounding 
he conductor in an unvulcanised condition by means of a ‘‘se- 
sarator,” which contains a preparation of a metal possessing the 
yower of arresting the passage of the sulphur beyond it during 
ind subsequent to the application of the vulcaniaing process, _ 

e deterioration due to the alteration of the india-rubber 
delngy caused i Bingen the question naturally arises as to how 
he oxygen finds access to it? It must evidently find access to 


‘he interior of the dielectric ¢hrongh the substance of the cable—a 
jew which is more than confirmed by the researches of Graham. 


at eminent chemist showed that solid india-rubber absorbed 
ixygen to an extent which showed the gas to be twice as soluble 
nit as in water at the ordinary temperature, and the compara- 


hest quality of sheet gutta-percha which Prof. . 
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the latter, must be promoted by the increased. tendency to che, 
of and continual assimilation of oxygen by the, 
inner portion, which thus acts like the vacuum by w rch Graham 
caused air very rich in oxygen to filter through.a stout vuletnized 
indla-rabber tuhe, : A : ; ue 

The efforts made from time to time to improve the insulation 
of cables, served until lately to clear the ground for future expe- | 
riments, but of late important success seems to have been | 
achieved in a direction where different experimenters {including | 
Prof. Abel himself) had failed-——that direction is towards paraffin, | 
**a substance which during the last thirty years had passed from - 
the obscure position of a chemical curiosity to the foremost rank | 
amongst borat chemical products.” In 1875 Mr. Field, 
F.R.8,, working in conjunction with Mr. Talling, the mineral 
ogist, produced by means of a solvent, or by masticating the gub- 
stances together, a black ozokerit-product with india-rubber, 
which ad Sear quite free from the brittleness which Matthiessen, 
who also had been at work here, failed to get rid of. This pre- 
paration in point of insulation and inductive capacity compares | 
very favourably with india-rubber and gutta‘percha, and would 
seem likely to prove very valuable for telegraphic purposes in 
the future, 

Prof, Abel could only allude to the importance of chemical. 
science in the proper management of batteries, a subject which, 
after the valuable paper read before the Suciety by Mr. Sive- 
wright, “‘On Batteries and their Employment in Telegraphy,” 
and the instructive discussions which it elicited, needed ouly to 
be named. Amongst other matters of importance where the 
telegraph engineer might derive great benefit from the fraits of 
applied chemistry, were the decay and preservation of telegraph 
poles, the preservation of fibrous materials used in constructing 
submarine cables, the production of points and the protection of 
cables against the deposition of vegetable or animal growth, 

Prof. Abel then concluded his address by a final illustration of 
the manner in which the practical electrician may unexpectedly 
be brought face to face with problems which can be solved by a 
knowledge of chemistry and by that alone. Lieut.-Col. Stothercl, 
R.E., having pointed out certain defects in the permanency and 
difficulties connected with the testing of Abel's ‘* phosphide” 
fuse, he (Prof. Abel) constructed anuther form of high tension 
fuse specially designed for submarine mining, The poles of this 
new fuse were 0’os of an inch apart, in an insulating colunin con- 
sisting of Portland cement with sufficient sulphur to allow of its 
being melted and cast ina mould. Fuses manufactured in this 
way were supplied to different military stations, and after a time 
it was found that the average resistance of the fuses bein, 15,000 
ohms, that of many of them had fallen as low as 300 or 4ou ohms, 
and one or two had gone down even below 50 ohms. ‘The cause 
of this at first sight inexplicable change in the stability of the fuse 
was traced by Mr. E. O. Brown to the existence in many of the 
cement pillars of very minute hair-line cracks or fissures exten j- 
ing sometimes right across the space between the inclused small 
copper wires, The sulphur in the cement and the copper wire 
in presence of the air which had penetrated with the ever- 
concomitant moisture had set up a galvanic action which had‘ 
formed one or more complete bridges, thereby shorl-circuiting the , 
copper poles. Chemical knowledge, which unravelled this mystery - 
at once, provided the remedy ; platinum, upon which sulphur and. 
air were powerless, replaced the copper, and the permanence of 
the fuse was secured, | : 

A hearty vote of thanks to Prof. Abel was carried by acclama. , 
tion, and it was decided that the address should be printed and | 
circulated amongst the members, i” 
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SCHOLARSHIPS AND EXHIBITIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1877 


"THE following is a list af the Scholarships and Exhibitions 
for proficiency in Natural Science to be offered at the 
several Colleges and for Non-Collegiate, Students in Cambridge - 
during the present year :— ak “4 ey ee 
Trinity College. —One or more Foundation Scholarships ot» 
too, and one Exhibition of go/. '. The examination for these 
will commence in the first week of Apri | : 
St. Fokn’s Collegs.—One of the value of So/. per annum. 
There is a separate examination in Natural Science at the time . 


. , 
.caeaaiuamnan eninatmantmedecdien naens tate a nccsaemmera abadate sin dhdmanlaieie tia tendm v.sarabieg mnenen etn nnameienlianasiniiaadniata a) : 
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ivel ter rity of vulcanised india-rubber would’? ar | | | he 

his T Secrpticn, “The oxidation of unvulcanised indigtt "P i _ of the angual College examination at the end of, the academics! 
beitig once established, the tendency to the absorption of oxygen | year, in May; an Rahibitiongs and Hossa Scholarships, 
by the external vuleanised india-rabber, and to its passagethrough ' ranging in valde wp to Xoo/. will | ‘awarded to students wi: 
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dw azt-amonnt of knowledge.equivalent to.that which in Clas. | 3 AL AT 

tics or Mathematics usually pains an Exhibition or Scholarship hi Se sani! ee 

n the Colleve, a ee | | ; THE ComEr oF 1812,—In view of the approaching return of | 
King’s Coilege.—On Wednesday, April 4, 1877, aud following | the comet discovered yy Pons on July 20, 1812, which beyond 

jays an Exhibition in Natural Science will be offered for com- | goune at the time of its visibility, was moving ia an elliptic 
biti The Exhibition ‘is’ worth about go/, a year, and is ous ‘ " lige . a 

petition, The Exhib) 6 Tye hihi orbit with a period of about seventy years, it is not without 

‘enable for three 'yeart, but not a ae ca terest to inquire into the particular circumsta of its track 

“. f the College. in oO inquire Into stances i 

a rein a estar or more in value from 3o/, to 7o/., | in the heaven#, and distance from the earth and sun, under. — 

tceurding to the ssumber and merits of the candidates, tenable | different assumptions, with regard to the time of the next pert- 

‘or three-and-a-half years, and for three years longer by those helion passage. The case is a very different one to that of 


o reside during that period at the College. os ; ; 
" Comville and Caius Coflege,—One of the value of 60/. per | THalley’s comet (which has a period only five or six years longer 


innum,, The éxamination begins on the last Tuesday in the Lent | than that of the comet in question) at its last appearance in 1835, 
erm, College examinations are held annually in the Easter | or even at the previous. one in 1759. The semi-axis major of 
erm for Medical and Natural Science Students who have passed Halley’s comet was already known with considerable precision, 
oe ce en Sr uaiehaie = pele aeseeatt hee of : from this body having been observed at several returns to peri- 
r 108, " 9 ‘s S : ¢ i 1S 2 . * * “ 
ralue of from 60/, to 207, are awarded to members of the Col. helion since the year 1456, and ha 1835 - exceedingly ene - 
ege of the first, second, and third year, on precisely the same diction of the date of the comet's arrival at its least distance rom 
‘onditions as those for other branches of learming. Exami- | the sun was made, it is true, after most laborious calculation. 
1ations ate also held, as vacancies occur, in Botany and Com- | Pons’ comet of 1812 is not thus situated. So far, no previous 
arative Anatomy in its most general sense (including fed appearance has been recognised, and we are, therefore, depen- 
vad Comparative Physiology), for two Shuttleworth Scholar- | gone entirely upon the observations made in 1812 for the deter- 
hips, cach of the value of 60/. per annum, and tenable for |“. " % F the length of the lation: ak he Pi cecuck 
hree years. The successful candidates for the Tancred Medical | ™ation of the Jength of the revolution, and hence of the epoch | 
studentships are required (o enter at this College ; these student- | of its next return. Within what limits these observations admit 
hips are foe in number, and the annual value of each is 100/. | of the period being assigned, has not perhaps as yet been fully 
nformation respecting these may be obtained from B. J. L. | examined, but it appears probable they will be wider than in the 
Bru ae ercunuee: Na no we ve anwudi-tenabie dt CO of another comet of similar length of revolution, that dis- 
are OL Commune OF the Vaiue o . per ; as ° ‘ 
or two years at least. ‘The examination will be held on March 20, | covered by Olbers on March 6, 1815, the perturbations of which 
| Downing College.—-One or more of the value of 60/. per | were calculated for the present revolution by Bessel, who fixes 
inmnium. The examination will be on or about April 9, the return to February, 1887, though the prediction may be 
Sidney College.-One of the value of 6o/. ‘The examination | materially in error, 
vill be on March 20, > + lint} . ae 
Emmanuel College.--One Foundation Scholarship of 70/7, : ie = ane apsseas . the orbit as Pons ae - th : 
enable till the holder is of standing for the degree of B.A., and | Pane of the earth's annual path, it is perhaps possible that wit 
our Minor Scholarships (two of 7o/., and two of 50/,), tenable | a fairly accurate prediction of its position, it might be detected 
ye two years, will be awarded. The examination will take | with very powerful telescopes, no matter at what time of the year 
the perihelion passage falls, but such prediction being impracti- 
cable, it is desirable, as we have already remarked, to trace out 
y 
the apparent path of the comet amongst the stars, on different 


Nace on March 20, 
Non-Collegiate Students,—An Exhibition each year is given by 
hypotheses as to date of arrival at perihelion. At present we 
shall confine our remarks to the more favourable contlitions 


he Clothworkers’ Company, value 50/. per annum, tenable for 
under which it is possible for the comet to appear. 


hree years, Examination about Christmas, open to Non-Col- 

spiate Students who have commenced residence in the October 

etm, and to any who have not commenced residence, Informa. 

ion to be obtained from the Rev. RK. 8. Somerset, Cambridge. 

The nearest approach of the comet’s orbit to that of the earth 

(o'185) occurs near the passage of the descending node, about 
g} days before the arrival at perihelion, and the longitude of the 
descending node being in 73° 56’ for 1880, we may assume the. 


The subjects, it may be stated generally, are Chemistry, 
*hysics, Geology and Mineralogy, Botany, Comparative Ana- 

perihelion passage to take place on December 15°0. In this 
case the comet would have the following track :—~ 













smy and Zoology, and Physiology ; but for detailed information 
pplication must be made to jthe tutors of the respective Col- 
"BES. : 233 ' . 

Although several subjects for examination are in cach instance 
iven, this is rather to afford the option of one or more to the 
andidates, than to induce them to present a superficial know- 


‘dge of several. Indeed, it is expressly stated by some of the R.A. N.P.D. Distance 
olleges that good clear knowledge of une or two subjects will 2.9 oO from earth. 
e mote esteemed than a general knowledge of several. In Nov. 5 1. 223: oe oo, 0'787 
ome instances, as at Caius College, each candidate is required cd, SC St 355s 
» fugnish beforehand a list of the subjects in which he desires a 25 230°3 i ees OS 
»be examined. Dec, § 6... 2282'S ve 110°! we OBE 
» 15 «. 283°0 ae 157°O sa 07356 


Thete is no restriction on the ground of religious denomina- 
ons ‘in the case of these or any of the Scholarships or Exhibi- 
ons in the Colleges or in the University. 
“15 piat.the Colleges do not restrict themselves to the number 
"darships here mentioned, but will give additional Scholar- 
fips"if candidates of superior merits present themselves ; and 
ther Colleges than thosé here mentioned, though they do not 
er Scholarships, are in the habit of rewarding deserving 
udents of Natural Science. 

It may he added that Trinity College will give 2 Fellowship 
w Natural Science, once, at: Jeast, in three years, and that such 
Fellowship will be given in the present year. The examino- 
on ‘will take place at the end of September, and will be open 
> all Bachelors of Arts, Law, and Medicine of the University, 
[hot mote than three years’ standing from their first degree. 


fs 


pplication:should be made to the Rev, Coutts Trotter, Tutor of 


on Meat of the: Colleges are. understood to be willing to 


» «25 B14 - 164°88 ... o'629 


If the perihelion passage he taken eight days later, when the. | 
earth and comet would have about the same heliocentric longi- 
tude, with the latter body in perihelion, we shall have :— : 

RA. N.P.D. Distance 

‘ go from earth. 
Oct. 24... 2313 sid 29°60 1rSr- 
Nov 1300 6) 24D" 34°7 uw, . 0°760 
g? 23 hee aoe Bee ‘ 40°] aoe 0'529 
Dec. 3... 267° 56'4 as 0°308 
9 TZ = 2939 on WOF «. 283 
9 2300. 32070 = GSD. = 0390 
Jan. 2 .. 3369 ... 195% «4. 07656 
Under such conditions it’ appears very puoi that the 
Pad et could escape observation. ' At its discovery in 1812 if wag 
Fellowships for merit in Netarat Science equivalent to orate m ee ore 3 ry pee 
ae alesis dosent Galaga , RARER 1 : ; ity, . ; the end of August 
mt for which they‘are in the habit of. pivi ‘Clagsics | & diffused teleacapic nebulosity, but towards chara 
oa: Mativemat oo a raat sa oe pei? it became visible. to the unaided eye, and about the time of | 
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“ nearest approach to the earth in the middle of September it 

‘exhibited a tail 24° in length, according to Baron de Zach ; at 
‘this period, though near perihelion, its distance from the earth 
_ was 1°26. We may conclude that should the comet arrive-at 
its least distance’ from the sun about the close of the year, its 
recovery will be almost certain. 

In @ future note we shall examine the conditions attending 
perihelion passage at other seasons. 

The appearance immediately preceding that of 1812 probably 
occurred about the year 1742, The calculated comet of that 
year had very different elements, and the same remark applies to 
the two comets of 1743, Struyck mentions a second comet in 
. 1742, recorded in the journals of several Dutch navigators, On 
the or a of April 14, the ship being (at noon) in latitude 
35° 36’S., and Jongitnde 42° E., the comet was in the E.3S.E., 
with a tail 30° in length; the time is not given. From this 
rough indication it may perhaps be inferred that its place was 
somewhere amongst the stars of Pisces, or bordering ones in 
Aries ; in too small aright ascension to admit of its identity with 
the comet of 1812. And as already stated, an examination of 
earlier cometary records is not attended with more success. 

During the actual revolution there may be very sensible 
perturbations due to the attraction of the planet Uranus. 


THE ZODIACAL LicH?,—This phenomenon was conspicuous 
in the neighbourhood of London on the evening of the 4th inst. 
At 6h. 35m. the light was very much stronger than that of the 
Via Lactea in the brightest part above the horizon, and totally 
different in colour, being a pale yellow in the more elevated 
portion, with a ruddy tinge nearer the horizon. 1t was not dis- 
tinctly traceable much beyond ¢ Piscium ; the axis of the light 
passed through about R.A. 352°, N.P.D. 100°. 
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BIOLOGICAL NOTES 


AMOUNT OF WATER IN TREES.—Farmers and gardeners 
have often observed, and the fact iy referred to by Lindley, that 
during cold weather the branches of certain trees are sometimes 
so much bent down as to obstruct passage below the tree, but 
that with the advent of mild weather they return to their former 
positions, In investigating these phenomena, Prof. Geleznow 
observed that they depend not only upon temperature, but also 
upon the humidity of the air; and he undertook, therefore, a 
series of researches to ascertait the amount of water contained 
in different parts of the branches under various atmospheric con- 
difions. The first part of these researches (not yet published) 
proved (1) that the amount of water increases in each branch 
from its base to ils summit; (2) that the bark of the larch 
throughout the year contains more water than the wood ; and (3) 
that in Conifere the upper part, Z¢, the part above the pith of 
a horizontal branch, contains always more water than the lower 
part, whilst in othe trees, as, for instance, the birch, the con- 
ditions are reversed ; altogether, that Conifere and Dicoty- 
ledones seem to possess opposite properties, as regards the dis- 
tribution of water in the tree. Further researches, published 
mow in full (Aud/, Ac. de St. Pers), vol. xxii, No. 3}, intro- 
ducéd new elements into the inquiry, namely, the varying amount 
of water in the bark and the wood. It appears from these re- 
searches that humidity of the wood and dryness of bark have 
a constant relation ; that in certain trees (fir and maple): the 
wood remains throughout the year drier than the bark, while in 
others {birch and aspen) this is the case only during a part of 
the year,’ the ‘conditions being reversed at other times, The 
‘relations between the-humidity of the bark and that of the wood 


are so ‘constant, that a. wsefal classification could be based on | is to be erected. to Gauss, and it is hoped that the foundation: . 
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fir, is observed during the season when’ the vegetation. is in 
fullest vigour, and that this circumstance, as.well as sore other 


important facts, ‘is in close relation with the development ’ of 
leaves. Altogether the researches, which ; are yet far from: being 


completed, promise to disclose, and probably ae a variety 
of very interesting facts. 


THe Ee1.—In the last session of the Rhenish ahd Weit- 
phalian Natural History Society; O, Melsheimer reported the 
results of observations on the habits of the eel, conducted 
through a series of years. The statement that the eel subsists 
on vegetable nourishment, probably originating from Albertus 
Magnus, is shown to be utterly false. Examinations of the con- 
tents of the stomach of numerous individaals show that the food 
of the ee) is exclusively animal. It seems to be especially fond 
of the river lamprey (edromyzon fluviatilis). The periodical 
movements—down stream in August and September, and up 
stream in April—are brought in connection with the spawn- 
ing, which takes place in the sea. The bluish-black and the 
yellowish-green varieties are perfectly alike in their habits. 


I{ONEYDEW IN PLANTS.-—Prof. Dr. Td. Hoffmann, of Gies- 
sen, has recently published the results of his observations on 
the formation of honeydew upon the leaves of plants, and 
has come to the conclusion that it is not to be attributed 
to the Aphis, or other insects. A healthy specimen of 
Camellia japonica, 1} feet in height, without blossoms, which 


afforded an instance of the phenomenon, was found to be en- . 


tirely free from insects. 


contained, principally, gum, This gradually appeared on the sur- 
face of the leaves, slowly forming drops on the under-side, which 


The so-called honeydew consisted of — 
a sticky colourless liquid, which possessed a sweetish taste, and» 


dropped down to be continually replaced. The separation of | 


the liquid continued vigorously for some time, even after the 
removal of the leaves from the plant. Although showing that the 
appearance of the dew is not attributable to insects, Prof, Hoff 
mann was unable to ascertain the real method of formation. On 
the upper side he was able to trace the origin of spots of a 


clear slightly sweet liquid on the leaves of an ivy, to the presence - 


of Coccus sp. This insect, as well as Coccus abictes and piv, 
seems to pdssess the power of forcibly ejecting, fer anum, a 
sweetish secretion, which causes them to be sought after by bees. 


RELATION OF BopY-CHANGE TO TEMPERATURE, —From exact | 


experiments on frogs (measuring the consumption of oxygen and 


production of carbonic acid at different temperatures), M, Schulz | 


arrives at the conclusion that the exchange of materials in these 
animals is directly dependent on the temperature (Pfliiger’s 

Archiv). Itis specially notable, in M. Schulz’s tables, that at 
1° body-temperature the frog exhales so little carbonic acid that 
it was hardly certain whether it produced any (the amount was 
0'0084 gr. per kilo. and hour). 


At 33° to 35°, on the other’ 


hand, the frog shows an exchange of material which comes up — 
to that of man, and at 37° it would probably exceed this con. . 


siderably, if the organism of the cold-blooded animal permitted 
of so rapid a replacement as the strong consumption would re- 


quire. The upper limit of temperature for ve frog is therefore 
eer about 35° C. | 
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THE city of Beunswick is making preparations to) piicheatis 
mathematician. 


the rooth birthday of Carl Friedrich Gauss, the 


and astronomer, who was born there April 30, 1777. A statue’ 


x 


v 


them... It appeags, farther, that the smallest amount of water | storie willbe Jaid on the celebration aay. ‘Contribations — 


contained by thé branches of- certain trees, 25,' for instance, the | requested by the Cominittee to be sent ts the Brunswick, Bank, a 
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“From a circular recently issued. by, the general committee 


intrusted with the duty of collecting subscriptions for the eree- 
tion of a statue to Liebig, it appears that the sum total con- 
tributed up to. January 1, 1877), amounts to over 7,000/,, after 
the deduction of necessary expenses Russia contributed over 
one-half of the receipté acknowledged in this third and last 
report. Since the decision to providé Giessen as well as Munich 
with a etatue, the guthorities of the former place have selected 
a fittitig locality for the memorial, and laid it out in a tasteful 


manner. . 


‘We greatly regret to hear of the death of Capt. J. E. Davis, 
in his sixty-fixst year. Capt. Davis had only recently retired 
from the Hydrographical Department, to which he had rendered 
important services. He was also well known as an authority on 
polar matters, having himself seen service in the Antarctic 
régions, Capt. Davis had much to do in connection with the 
fitling out of the Challenger Expedition, and had himself made 


t 


important contributions to hydrography. 


Lztrers from Athens report the death of Prof. J. Papadakis, 
the Rector of the University, after a long period of suffering. 
Ife gcewpied the chair of mathematics and astronomy during a 
long series of years, and was a leading spirit not only in scien- 
tific circles, but also in the general society of Athens. 


THE question of the erection of a great polytechnic school in 
Berlin is to be brought before the German Parliament. The 
estimated cost is eleven million marks. 


THE philosophical faculty of “iirich University has conferred 
the dégree of Doctor in Philusophy on a lady. 


TN our notice last week of ‘Two Challenger Books,” it was 


inadvertently implied that Lord George Campbell’s ‘‘ Log 
Letters from the CAadlenger,” did not contain a map. That work 
has a map and an excellent one, taken, in fact, from the /ro- 
seedings of the Royal Society. Not only doves it show the course 
of the ship, but the depths and dates of the various soundings, 
and by means of different colours, the varied deposits found on 
the ocean bed. The map adds greatly to the scientific value of 
the work. 


M. Becguerst, will take for the subject ot his lectures at the 
Paris Museum, Light and its Iffects. The course of lectures 
will begin after Laster, and include the subject of the radiometer. 
Neither of the two JJecquerels, for M. Leon Becquerel is his 
‘ather’s assistant, has ever given his opinion on the radiometer, 
and their joint verdict is expected with not a little curiosity. 


Ninkt Lectures on the Osteology of Birds will be delivered 
in the theatre of the Koyal College of Surgeons, on Mondays, 
Wednesdays, and Fridays, at 4 r.M., commencing on Friday, 
February 16, 1877, by Prof. W. K, Parker, F.R.S. 


A. NEW mercury rheostat, which Jacobi devised shortly before 
his death, is described by M. Chwolson (Bull. Ac, de St. Petersh., 
vol. xxii. p, 409), and its advantages and disadvantages are tho- 
roughly discussed and illustrated by the results of some measure- 
ments. Owing to the very great precision of the new instrument, 
it appears to be especially useful for the measurement of very 
small resistances. The author concludes that this rheostat leaves 


far behind all former ones, and that the instrament itself, or at’ 


least its’ principles, will probably play an important part in 
future galvanometric researches, 


Tux Smith’s. prizes, Cambridge, have been adjudged as fol. 
lows :—~First prize, Donald MacAlister, B.A., St. John’s Col- 
loge; wecond prize divided between Richard Charles Rowe, 
RA., of Trinity, and James Parker Smith, B.A., of Trinity. 
Mr. MacA, ster was senior wrangler, and Mr, Rowe and Mr. J. P. 


oni third. and fourth wranglers in this year’s tripos. 
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Ar a meeting of the Council of the Vorkshire College of | 
Science, held February 2, it was resolved, ‘That the-question of 
an extension of the curriculum in the direction of Hterature is 
now ripe for action on the part of the College,” anda committee 
was appointed to confer with.a delegation from. the University 
Extension Committee, in order that a scheme might be brought 
before the Board of Governors. This is a step in the right 
direction. | ; 


THE United States Government have awarded Capt. Allen . 
800 dollars, and Capts, Adams, Soutar, and Walker, 300 dol 
lars, for their kindness to the crew of the Arctic ship Polaris, 


THE Journal of the Anthropological Institute will in future 
appear on the tst of February, May, August, and November. 


TERE will be an examination at King’s College, Cambridge, 
on April 4 and following days, for an exhibition in natural 
science. The exhibition is worth about 90/. a year, tenable for 
three years, but not with any other exhibition or any scholarship 
of the college. Candidates must be under twenty years of age, 
unless already members of the college. The examination will 
be in physics, chemistry, and either comparative anatomy or 
botany, in addition to elementary classical and mathematical 
papers. Candidates must give a fortnight’s notice of their inten 
tion to compete, sending in to the tutor certificates of character; 
and naming the particular subjects in which they wish to be 
examined. 


THE following College Lectures in the Natural Sciences will 
be given at Cambridge during Lent Term :-—Gonville and Caius 
College : ‘On the Physiology of Digestion, Absorption, and 
Sanguification,” by Dr. Bradbury; ‘‘On Non-metallic Ele 
ments,” by Mr. Apjohn. Christ’s College: ‘On Vegetable 
Histology,” by Mr. Vines. St. John’s College: ‘‘On Chemis- 
try,” by Mr. Main; instruction in Practical Chemistry will also 
be given; ‘*On Physical Geology,” by Mr. Bonney; ‘On 
Paleontology,” by Mr. Bonney; in the course of the term 
some demonstrations in Microscopic Lithology will be given ; 
elementary course in Geology postponed to next term. Trinity. 
College: ‘*On Electricity,” by Myr. Trotter; ‘* Elementary 
Physics,” by Mr. Trotter; ‘An Elementary Course of Practical 
Morphology,” by Mr. Balfour ; ‘‘ Practical Physiology and His- 
tology,” by the Trinity Preclector in Physiology (Dr. Michael 
Foster), at the New Museums. Sidney Sussex College: ‘*On 
Vegetable Histology and Physiology,” by Mr. Hicks, Downing 
College: **On Chemistry,” by Mr. Lewis; “On Comparative 
Anatomy and Physiology,” by Mr. Saunders. 


THE Bessemer Medal of the Iron and Steel Institute has been 
awarded to Dr, Percy, F. RS. 


THE hing of Greece has conferred upon Mr. Edward Stanford 
the knighthood of the Royal Order of the Saviour for the services 
rendered by him to geographical science. | : 


A BI. has been proposed to the U.S. Congress for the equip- 
ment of several Arctic expeditions, 


Tux sad news has been received from the African West Coast, 
that Baron Barth committed suicide, under an attack of fever, 
at Loanda, on December 7, 1876, and Dr. Mohr died at Malange 
on November 26, 1876, where he had only recently arrived. 
Baron Barth was making a botanical and geological survey of 
Portuguese Africa on account of the Portuguese government. 
Dr. Mohr will be known to our readers ag the author of an in- 
teresting narrative of his journey to the Victoria Falls of the 
Zambesi ; he was sent out by the German African Society to 
carry on the work of exploration from the Portuguese colony 
from which so many German explorers have had to return... 


A, FRencat expedition ’ mnder MM, Brazza anid: Marche’ is 
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exploring the Ogowsé, a large stream to the north of the Congo. 

News has been received by the Geographical Society of Paris 
from ‘these explorers, said to ‘be important, and will be made 
public at the next sitting. .  s a 


THE recent discussion. of the budget in the Belgian House of 
Representatives brought out some interesting information ‘as to 
the state of primary instruction in the country. The general 
yearly expenses of the State for educational purposes being, in 
the average of many years, about 480,000/, (6 per cent. of the 
whole of the budget), from two-fifths to one-half of this sum 
was devoted to primary ingtraction. The ordinary allotments 
of the State for this subject were, during the years 1872 to 1876, 

"from 188,000/. to 244,000/, ; bat the part taken by the com- 

munes in primary instruction is very limited. When compared 
for instance, with Germany, the share of these expenses 
which falls on the State, is as much as about 38 per cent. of the 
whole of the expenses of the country. The number of norma] 
schools for primary instruction was thirty-nine, for a population 
of 5,250,000 souls, #.¢., one normal school for every 141,970 
inhabitants. But the instraction, and yet more the inspection, 
remain still mostly in the hands of the Catholic clergy, and the 
general results of the efforts made by the State, though showing 
some improvement during the last ten years, are by no means 
satisfactory. Steps are being taken to introduce the teaching of 
natural science into primary schools. Thus, M. Couvreur ably 
advocated in the House the foundation of a central and some 
local pedagogical museums, on the plan of that of St. Petersburg, 
which muscums would be permanent exhibitions of recent im- 
provements made in Europe and America in the elementary 
teaching of natural science ; he also recommended institutions 
where the value of the various methods and apparatus could be 
submitted to experiment and discussion, Such a muscum is to 
be opened before long by the city of Brussels. The Ministry 
also recommends to teachers to give to their scholars some 
elementary notions in natural science, applied to agriculture. 


_ THE first number of Petermann’s Afittherlungen for 1877 con- 
tains several papers of much value. There is the first instal- 
ment of a paper on the ethnology of Russia, in which this 
question is gone into with the usual thoroughness, accuracy, and 
detail of this journal; it is accompanied by a carefully-con- 
structed” map, embracing the whole of Russia in Europe and 
Asia, as well as some of the neighbouring territories. Dr. 
Loesche describes the results of a journey by himself and Dr. 
Falkenstein, in 1875, up the Killoo or Kuilu river, in Loango ; 
he gives some important notes on the natural history of the 
district. E, Tessier gives a résumé of M. J. Dupuis’ travels in 
South Chima, and Dr. A. Miihry discusses the geographical con- 
dittans of some European storms. Ina short paper we are in- 
formed that Clemens Denhardt has been making preparations 
fot some time for an exploring expedition into Central Africa, 


the particular region which ‘he intends to occupy ‘being that |, 


bounded by the Indian Ocean, the east and south of the 
Abyssioian Mountains, the Nile and its ‘tributaries, the great 
lakes, Kilimanjaro and the River Dana-ra region still almost 
entirely unknown, A feature of great interest and the highest 
importance bas been commenced in this number, viz., a monthly 
summary of geographical work in the various regions of the 
gtobe, by Dr. Behm. The first instalment embraces the last 
three months of 1876, and its regular continuance will make the 
Mittheilungen almost all that could be desired as a geographical 


journal. A 


MF avevk. has been appolated professor to the College of 


France, in room of the late M. Charles St Claire-Deville, 
whose pupil and, apaistant he was. 


AT the next inseting of the Society of Telegraph Engineers, 


to be held on the evening of Weduewday the 14th inst, Mr. 


ru . - 
he ‘es , “ 
NA" a URE ? 


(he. &, 187 


W. i. poe will read a paper on « Shiints and. their Applica 


tions 'to Elestrometric and Telegraphic Purposes.” 


‘We have received the first namber of a new monthly popula 
Norwegian. scientific journal named after our dwo, Naturven 
The editor is Hans H. Reusch, and ‘among’ the | list of, contri 
pale 3 is the wellknown name of Prof: Sars. | 


Prov. DE Bary, of Strassburg, has declined the offer of thi 


| Botanical Chair in Tiibingen rendered vacant by the death 0 


Prof. Hofmeister, 


Dr. HENRY MUIRHEAD, of Cambuslang, His offered to thi 
University of Glasgow the sum of 2, 100/, as an endowment for 4 
Demonstrator of Physiology in connection with the Chair of the 
Institutes of Medicine. The object of the endowment is the 
promotion of medical science by the training of young men o 
suitable capacity to become teachers and investigators of physio: 
logy, and as this training is best attained by actual wark in the 
laboratory and by practical experience in the art of teaching, the 
desnonstrator will be regarded as a teaching assistant to the pro 
fessor, while he will also be encouraged to pursue independen| 
original investigation, and will be aided by the use of all the 
Jaboratory appliances. 


THE third edition of ‘‘L’Homme Fossile en Europe,” by 
the Jate H. Le Hon, being out of print, a fourth edition, jus 
appeared in Brussels, will be the more welcomed as it contains 
besides a short biography of the author, numerous additions b: 
M. Ed. Dupont, referring to the recent discoveries in this de 
partment, and bringing this most valuable work to the presen 
level of our knowledge as to the origin of man. 


Ws are glad to see that a second edition of Ir, Franl 
Clowes’s ‘‘ Elementary Treatise on Practical Chemistry” (J. anc 
A. Churchill) has been published, with some useful additions 
We noticed the first edition in vo]. xi. p. 107. 


in the South Australian Revister, of November 28, 1876, is a1 
interesting lecture by the Rev. S, J. Whitmee, on the Ethnology 
and Philology of Polynesia. He contends that over ali Poly 
nesia there are two distinct types of people, a brown raw 
connected with the Malays, and a black, or negro race, con 
nected with the Papuans, There is also a third and very much 
mixed race, to which Mr. Whitmee could not venture to give o 
name or assign an origin, 


We have received a separate reprint from the Phi/osophica 
Magaaine, of Capt. Abney’s paper ‘'On the Alkaline Develop: 
ment of the Photographic Image.” 


Prof, Ditrerict, of Berlin, sought to show in a public lec 
ture, delivered a few days since, that the theories of Darwin wer 
by no means novel, having been essentially published by learne 
Arabs in the tenth century. 


WE have received several numbers of the Bulidin of thi 
Torrey Botanical Club of New York, containing interesting 
papers which relate chiefly to botanical subjeots of local interest. 


THE additions to the Zoological Society’s Gardens during thi 
past week include a Pig-tailed Monkey (Macacus nemectrinus 
from Java, presented by Dr. Broadbent ; a Brasilian Tree Por 
cupine'{Cercolabes prehensilis) from Trinidad, ‘presented by Mr 


‘Eliot 8, Currey; three Amherst Pheasants (Y#aumalea amt 


herstic) from China, presented by Dr. A. T. Reid; a Yellow: 


fronted Amazon (Chrysotis ockrocephala) from VU. 8. Columbia, 


presented by Mr. F. A. B. Geneaste; three, Rhomb-markec 
Snakes (Prampophylax rhombeatus) from South Africa, presentes 
by the Rev. P. H.R. Fisk; an Ocelot (Pali ‘pardalit) «fron 
South America, three Andrean Geese (Bernicis melanopiera) fron 
Peru, parchaged ; two Donble- striped: Thickness, eae 


Bistridtus) from Cota Asnerica, purchased 


"SOCIETIES AND ACADEMIES 
Tt ac 2 al aaediptianiol Held 
‘IRe ociety, Tanuary :25--~-"‘ Description of the Living 
ie ae S Gh sai Land Tortoises, Parts iii. and iv. 
The Races of the Aldabra Group and Mascarene Islands ” 
‘conclusion), by Dr. Albest Giinther, F.R.S. 

"Tn continuation of, atid Concluding, the researches into the 
aistory of the Gigantic Land-Tortoises, read before the Royal 
Society on June 20, 1874, and published in the 165th 
volume of the ‘‘ Philosophical Transactions,” the author treats 
fh Parts iti. and iv, of the Tortoises of the Aldabra Group and 
Vascarenes. | | _ 

By the addition of the valuable materials obtained by one of 
he naturalists of the Transit of Venus Expedition to Rodriguez, 
ind by'the Hon. Edward Newton in Mauritius, as well as by the 
iid of supplementary information received from other sources, 
the author hag been enabled to show in the present parts of his 
saper that the round-headed division of Tortoises is confined to 
Aldabta and never extended to the Mascarenes proper ; and that 
the Tortoises from the latter islands can be externally, though 
not osteologically, distinguished as a whole from the Galapagos 
Tortoises, as will be seen from the following synopsis :— 

Nuchal plate absent. Frontal portion of the skull flat. 

Fourth. cervical vertebra biconvex. Pelvis with broad sym- 

physial bridge. 

A. Gular plate double ; sternum 

of moderate extent : 

B. Gular plate single; sternum 

short... wa a © MASCARENE TORTOISES, 
a. Carapace thin, thickened towards the margins ; centre 
of the last vertebral plate raised into a hump, which is 
‘separated from the penultimate vertebral by a trans- 
verse depression: Tortoises of Mauritius (TZ. triser- 
vata, 7. wnepta, T. indica, T. leplocnemis), 
é, The entire carapace extremely thin and fragile, all the 
bones very slender: Zorloise of Rodrigues (T. vosmatri), 
[I. Nuchal plate present. Frontal portion of the skull convex. 

Third cervical vertebra biconvex. Pelvis with narrow sym- 

physial bridge. Gular plate double. Carapace thick. AL- 

DARRA TORTOISES (7) elephantina, T. daudinit, 7. ponderosa, 

Z. Aololissa). 


Linnean Society, January 18.—Prof. Allman, president, in 
‘he chair.--Three new Fellows were elected, viz.. Dr. W. 
Miller Ord, Thos. Routledge, and S. D. Titmas.—An interest- 
my and. scientific memento of the ill-fated /olarvis Expedition 
was exhibited by Mr. KR. Irwin Lynch. This consisted of a pot 
xf growing wheat which had been sown from the grain left in 
Polaris Bay, 81° 38’ N., by the American Expedition. Capt. 
Sir George Nares, in a letter to Dr. Llooker, says that the grain 
n question had been exposed to the winter frosts, 1872-76 ; 
1otwithstanding the intense cold it had been subjected to, the 
ubove sample grown at Kew gave 64 per cent. us capable 
of germination, A grain of maize, among the wheat, which 
Uso sprouted, possessed even greater interest, inasmuch as 
wing a truly tropical plant.—The amphibious and migratory 
ishes.of India formed the subject ef a paper by Dr. Francis 
Jay. . He first instanced many forms which respire air direct, 
‘an live for long periods after their removal from, water, and 
we buf little afiected by a bandage being placed round their 
Hills, preventing the use of that organ. The Saccobranchies was 
ihown, to have a distinctly amphibious circulation, venous blood 
xeing sent by the pulmonary artery to the respiratory sac, and 
uterial blood being returned from’ it to the aorta. He ques- 
joned, the accuracy of the swim-bladder of fishes, being the 
vomologue of the sespiratory bladder of amphibia, and ob- 
erved that in the Saccoéramchws ‘both a respiratory sac and 

along the muscles of 


GALAPAGOS TORTOISES. 


i swim-bladder co-existed ; the one 
he back, the other more or less finclosed in bone but posses- 
ing @ pneumatic duct--Mr. G. J. Romanes read a second notice 
m varigties'and monstrous forms of Meduse. He expreased 
od Abaebieye among the jelly fish—at least the naked-eyed group, 
vith their lowly ‘grade of organisation aad proneness to exhibit 
he phenomena of geinmation—examples ‘of monstrous and mis- 
hapen forms are comparatively rare, . Ih those cases met with, 
mpetially in Jereiia aurita, the deviations from the normal type 
yearly ‘always occur in 9 multiplication or in an. abortion or 
mppresaion of niire segments... Thi 
mhbrella tn'a sywametrical ztanner, whilst the ovaries and, manu- 
SU, to a obttain extent, may of may not be implicated. | 


f 

' 
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sident, in the chair.—Dr, H. E. Armstro 


| of the Society were in a satisfactory condition. 


arg the segments of the | 
w 
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Chemical Society, February 1.—Prof, Abel, F.R:S., pre- 
ng read & paper on | 
Kekuld’s snd Ladenburg's benzene symbols, in which. he dis- 
cussed the relative value of the two symbols as a means, af €x- | 
ing the known reattions of benzene and its derivatives, ex- 


' pressly ae out how Ladenburg’s prism symbol was more | 
a 


in accordance with our knowledge of the quinones ; but that up | 
to the present time, alihough it might be considered proved that | 
in benzene six carbon. atoms were linked together in a closed 

chain, we had no evidence to show the manner in which the. 
atoms were united. Subsequently Mr. W. H. Perkin read a 

paper on the formation of coumarine and of cinnamic, and of - 
other analogous acids from the aromatic aldehydes, These acids, 
of which twenty are described in the paper, were obtained by the 
action of a metallic salt and acid anhydride, such as sodic acetate 


and acetic anhydride on an aromatic aldehyde ; the latter part of 
the paper contained an account of the acids obtained from 


coumarin. 


Anthropological Institute, January 30.—Anbual meeting. 
—Col, A. Lane Fox, F.R.S., president, in the chair.—The 
Treasurer presented his Report, which showed that the finances 
The President ' 
delivered his anniversary address, It gave a short resumé of the 
papers that had been read during the past year. From the 
Keport of the Council it appeared that there had been an 
increase of members in 1876 over deaths and retirements. The 
following Officers and Council were elected to serve for 1877 ;-~ 
President, John Evans, F.R.S. Vice-presidents : Prof. George 
Busk, F.R.S,, Hyde Clarke, Col. Lane Fox, F.R.S,, A. W. 
Franks, F.R.S., Francis Galton, F.R.S., E. Burnet Tylor, 
F.R.S. Directors and Hon. Secs. : E. W. Brabrook, F.S.A., 
Capt. Harold Dillon, F.S.A. Treasurer, J. Park-Iarrison, 
M.A. Council: J, Beddoe, F.R.S., J. Barnard Davis, F.R.S.,_ 
W. Boyd Dawkins, F.R.S., W. L. Distant, Robert Dann, 
F.R.C.S., Charles Harrison, F.S.A., Hf. H. Howorth, F.S.A.,, 
Prof. T. McK. Hughes, F.G.S., Prof. Huxley, F.R.S., A. 1. 
Lewis, Sir John Lubbock, Bart, M.P., F.R.S., R. Biddulph 
Martin, F. G. H. Price, F.R.G.S., J. BE. Price, F.S.A., Prof, 
Rolleston, F.R.S,, F. W. Radler, F.G.S., C. R. Des Ruffiéres, 
F.R.S.L., Jord Arthur Russell, M.P,, Rev. Prof. Sayce, 
M.R.A.S., M. J. Walhouse, F.R.A.S. | 


Victoria Institute, January 5.—Dr, C. Brooke, F.R.S., in 
the chair. Mr. David Howard, F.C.S., read a paper upon. the 
structure of geological formations as an evidence of design, 
After which, a paper by Principal Dawson, F.R.S., on the’ 
recent discovery of numerous flint agricultural implemen's in ° 
America was read. oo" 


Institution of Civil Engineers, January 30.—Mr, George 
Robert Stephenson, president, in the chair.—The paper read 
was on the combustion of refuse vegetable substances for raising: 
steam, by Mr. Juhn Head, Assoc. Inst, C.E. 


BERLIN 


German Chemical Society, January 15.—A. W. Hofmann, 
vice-president, in the chair. z Mulder wishes to substitute the 
following expression, M = d, for the usual expression of the law 
of Arvogadro, M = 2d, by accepting as the atomic weight of 
hydrogen not 1, but o'5.—I. Boguski and N. Kagander, in con- 
tinuing their researches on the quantity of carbonic acid evolved 
in a given time by the action on marble of acids of different 
strength, arrives at the conclusion : that the velocities of the evolu- 
tion of carbonic acid are inversely proportional to the molecular | 
weights of the acids employed. A. Christomanos recommended, | 
several modifications of the usual methods of analysis of chrome~ 
iron-ore.—A. Basarow described for lecture purposes a miniature 
torpedo, containing only three grams of gunpowder, and suff- 
cing to throw up water from a pail to the height of twenty - 
or thirty feet.—F. Frerichs ie for organic analysis, 
to heat the compound in sealed tubes with oxide of mer- 
cury, and to determine the volumes of CO, and of O.— 
C. Gattig has found that ‘the ordinary method of forming alde- 
hydes from acids by distilling their calciym-salts with formiate 
of lime, holds good for the production of ethyl-salycylic alde- 
hyde, but not of salicylic aldehyde.—-A, Ledenburg has observed 
slight differences in the two bodies, N(CgH,)5.C,H,I (ioda- 
. i sl {iodo-ethyl. . . 


benzy)-tri-ethylamine) and N(C,H;),C,H,.C iodo-eth 
diethyl-benzylamine), the former, "treated with HI yielding 


iodide of benzyl, while the second does. not yield, this product. 
He thinks, thereforé, that these two compounds are isomeric, 


ha omer: 
| that nitrogen is triatomic, and NH,. HCI a molecelar eombina- 


328. 


ton, ‘The same chemist states axythym 

melting-point, 173°-174", and ‘not. 187° as 

He upholds the views ‘regardis 

a earagers by him. in a s¢parate form.——R, Anschutz and 
. Sc 


ochinone to have the 
fermetly observed. 


ultz obtained phenanthrenchinonjmide by the action of’ 


alcoholic ammonia on ‘phenanthrenchirione, 
OHO, + NH, = C,,H,NO + HAO. 

—FL, Schwanert: 

sulphdnic’ acids.-A. Berndtsen described the aldehyde of 

thicbenzoic acid obtained from thiobenzamide by the action of 

nascent hydrogen :-— . 
. .QH,. CS. NH, + 2H = C,H,.CS.H + NH 

s CoH RON fe laces “ hiobenzaldehyde ne 

A second body formed simultaneously forms the subject of further 


investigations. The same chemist has succeeded in transforming 
acetonitrile into acetothiamide, colourless prisms fusing at 


108° ;-— ; 
CH,.CN + SH, = CH,CS.NH,. 


C. Seuberlich, by the action ot sulphuric acid on a mixture of 
gallic and benzoic acids, has obtained black metallic needles of 
anthragallol, C,,H,O,;.—C. Liebermann communicated that H. 


E, Armstrong has transformed pasoeoshymal into amidothymol 
re ey ocas by oxidation, and that R. Schiff has proved 
nitroso 


nol can be transformed into ordinary dinitrothy- 
mochinone. ese facts prove the relative portion of the 
constituent groups to be different than supposed by Ladenburg. 
F described a new acid, C, 1100u homovanillinic 


acid, obtained from acetyl-eugenol by oxidation, which, treated 


with alkali, yields homoprotocatechic acid, C;H,O,. The rela- 
tions of these substances are :— 
oe COOH coon 
€,H,% OCH, C,H, {OH 
e  %-% OH OH 
Vanillinic. . Protocatechic acid. 
gies rh ae ‘5 | CH,COOH 
. Meghtg oH? gtts 
Hamovanillinic. Homoprotocatechic acid. 


Conjointly with A. Herzberg, the same chemist has obtained 
cinnamic acid by the action of acetic anhydride on benzaldehyde. 
The reaction gives a better yield than chloride of acetyl, and is 
also applicable to salicylic aldehyde and to vanilline.—C. Vogel 
communicated spectroscopic reactions of magnesia with purpurine 
and with cochineal.— The chairman read a letter of Prof. F. 
Wahler, in Gottingen, in which he accepts the office of president 
of the Society for the ensuing year, with thanks for this acknow- 
ledgment of his past services to science, 


PARIS 


Academy of Sciences, January 29.—M. Peligot in the 
ohaix—The following papers were read :—~Note on the stability 
of arches, by M. Resal. He gives an analytical demonstration 
of the theorem, that when the thrust at the key-stone of an arch 
‘is minuriam the curve of A phe har is tangent to the intrados at 
the joint of rupture.—Reply to Dr. tian, by M. Pasteur. 
He defies Dr, Bastian to obtain the result he got with sterile 
urine, provided only the solution of potash used be pure, 
water pure, and gotash pure, both exempt from organic 
matters. If Dr. 


rmacopwia, if only it be heated previously to 110 degrees 
or twenty minutes or 130 degrees for five minutes.--On 
‘the germs of bacteria in suspension in the atmospheré and in 
water, by MM. Pasteur and Jonbert. An inquiry suggested by 
the discussion with Dr. Bastian. The germs are shown to be 


very numerous in water, like that of the Seine; they occur in| 


the distilled water of our laboratories, and can traverse all filters. 
They-are absent from water of springs in the interior of the 
grotind that has not been reached by dust 

nor by «water. circulaiing above ground.—Researches’ on the 
irisation of glass, ! i 

duce at will the irisation sometimes observed in glags (from som 
old tombs, dc.}, by subjecting glass under heat and pressure, to 


e action of water containing about 15 per cent,.of hydrochloric 
acid, ‘The chemipal ogeaposition and the conditions of anhesl- 


NATURE. 


ing. the constitution of this body . 


reported on several derivatives of dinitrotolnol-_ 


| magnetic rotation.—On the products obtained by 


stian takes impure potash, M. Pasteur | 
authorises him to take it or anything élse in the English | 


from the atmosphere - 
by MM. Frémy and Ciemandot.. They repro- { 


EF eb, 8, 1897 


ing and tempering, influence the phenoménon,.. (Particulars 
later). Bottle glass for holding an acid liquid Yke gies should 
not irisate under action of acids ; if it does the liquid is quickly. 
altered. ‘The author's method enables him tq test the quality of 
a ee by submitting it fe dilute hydrochloric acid. 


on a memoir by M. Secc were! 
perimental Researches on Magnetic Rotatory Po " He 






: 7 ne 
studies the relation between this property and the index. of refrac. 


tion, examining bodies with a high index; and these he finds to 
have a high zeoey wer, In solutions of salts the rotatory 
power increases rapidly with the concentration, He demonstrates 
also an anomalous rotatory dispersion mp ten fs negative 

sidination, in a 
closed vessel, of the wash (zinassar) of molasses of beet, by M. 
Camille Vincent, —On a new arrangement of the rods of lightning 


| conductors, by M. Janiant. The rods are generally six metres 


long, weigh not legs than 120 kilogrammes (involving much 
strain), and cost, with their copper point, somite 300 francs. The 
author arranges four iron corner channels in form of a quad- 
ous pyramid connected at the base by iron sockets attached 
to the timber work. At the top the channels are thinned to the 
prescribed diameter of 2 cm. for the copper point, and this is 
strewed on an iron rod, which traverses the system from top to 
bottem, and ensures metallic communication with all the parts. 
The system weighs only 20 kilogrammes, and is half the price of 
the other.—On the effects produced by introduction of foreign 
substances into carbon, in preparation of carbon points for the 
electric light, by M. Gauduin. These experiments were made 
in 1875, with phosphate of bone, lime, chloride of calcium, 
borate and silicate of lime, pure precipitated silicon, mag- 
nesia, borate and phosphate and magnesia, alumina, and 
silicate of alumina. The salts of lime gave the greatest increase 
of light ; with the first substance, the intensity was doubled. 
Silicon diminished the light.—Treatment of phylloxerised vines 
by sulphide of carbon fixed in pulverulent matters, by M. Four- 
net.—On the necessity of abandoning the Baume areometer and 
replacing it by Gay Lussac’s densimeter, by M. Maumend.—-On 
the development of the ellipse, by M. Laguerre.—On the twu 
theorems of M. Clebsch relative to curves quarrable by elliptic 
functions or by circular functions, by M. Maric. —Researches on 
the spectra of metals at the base of flames, by M. Gouy. The 
base of the flame gives, up to a very small height, a spectrum 
resembling the electric spectrum of the metal examined,—On the 
preparation of alkaline nitrites, by M. Etard.—Researches on 
the formation of natural sulphurous waters, by M. Plauchad, 
Sulphurous mineral waters owe their formation to the reduction 
of various sulphates produced under the influence of living 
beings acting like ferments. It is possible that not pier | sulphu- 
ration of water is attributable to ferments, as acetic acid may be 
produced by spongy platinum as well as mycuderma acett. 
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the progress of research. Without, of cours¢, having a. 
| shadow of doubt that nature had some need to satisfy in. 
so laboriously struggling to prevent self-fertilisation in 
plants, Mr. Darwifl was content to suppose that it might 
be injurious in the long run, in some way difficult, ‘at 
present—if ever—to be analysed, and, to use his own 
words -—~ 

‘That it would be necessary, at the sacrifice of too much 
time, to self-fertilise and intercross plants during several 
successive generations in order to arrive at any result, 
I ought (he continues] to have reflected that such elabo- 
rate provisions favouring cross-fertilisation, a3 we see in 
innumerable plants, would not have been acquired for the 
sake of gaining a. distant and slight advantage, or of 
avoiding a distant and slight evil” (p. 8). | 


In fact an observation almost accidental led the way 
to the remarkable discoveries recorded in the present 
volume. Of these an article in the Academy (August 
28, 1875) by Mr. George Darwin gave, 1 believe, .the 
first intimation, and raised in the highest degree our ex, 
pectations. “My father,” he stated, “has now been 
catrying on experiments for about nine years on 
the crossing of plants, and his results appear to him 
absolutely conclusive as to the advantages of cross. 
fertilisation to plants.” Mr. Darwin informs us that he 
was led to the investigation by the manifest contrast pre- 
sented by “ two large beds of self-fertilised and crossed 
seedlings from the same plant of Linxaria wulgaris’ 
(p. 9), in which he found to his surprise that “the crossed 
plants when fully grown were plainly taller and more 
vigorous than the self-fertilised ones.” His “ attention 
was now thoroughly aroused,” and two-thirds of the pre- 
sent volume are devoted to the very extended course of 
experimentation, the results of which Mr. Darwin puts 
forward in confirmation of the conclusion which, his first 
and accidental observation suggested. These results 
deserve and will receive the most careful study at the 
hands of botanists, but it would be scarcely useful within 
the limits of this notice to examine them in any detail. 
They appear, however, to me, to demonstrate completely 
the advantage which cross-fertilised plants obtain in all 
that concerns their struggle for life-—in increase of size, 
of bulk (as measured by weight), and of fertility, as well 
as in precocity of flowering and capacity of resisting 
adverse external influences, 

The remainder of the volume is, however, occupied 
with general discussions, upon which it may be interest- 
ing to make some remarks. The process of gamogenesis 
essentially consists in “the physical admixture of proto- 
plasm derived from two sources.” Mr, Darwin’s investi- 
gations have left no room for even a shadow of a doubt 
that the object of nature in bringing about this result is to 
secure for the starting-point of the new organism a proto- 
plasmic mass made up of elements which have been inde- 
pendently individualised or differentiated by exposure 
to different external conditions. Mr. Herbert Spencer 
explains this by the need which the manifestation of life 
involves for continually disturbing the condition of mole- 
cular equilibrium to which all things in nature gradually 
tend, But as Mr, Darwin hints, this mode of explanation | 
scarcely does more than restate the empirical facts which 
we may now sum up by saying that for gamogenesis to 
_give the best result a certain mean differentiation—vary- 
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DARWIN ON FERTILISATION 


The Effects of Crass. and Self-Fertilisation in the 
| Vegetable Kingdom, By Charles Darwin, M.A., F.RS,, 

&c, (London: John Murray, 1876.) 

FRY as are the students of vegetable physiology 

in this country, it is very far from a mere 
boast to say that, with Mr. Darwin’s aid, we have 
no reason to shrink from comparing English work in 
this subject with that done abroad. Mr. Darwin has 
sometimes lamented that heis not a botanist, yet it would 
be dificult to name any scientific man with an accepted 
claim to that description who could point to more valuable 
botanical work than his studies of heterostyled plants, 
the fertilisation of orchids, and the habits of climbing and 
insectivorous plants. As to the present volume, there is 
no risk whatever in stating that it at once takes and will 
always retain a classical position in botanical literature. 
And when one considers that these are not the only 
things which have come during late years from the same 
apparently inexhaustible treasury, and when one remem- 
bers also that the yvreat student who has filled it has 
throughout struggled with difficulties which would have 
effectually quenched the energy of most men, one may 
allow oneself to wonder whether Mr. Darwin’s own 
scientific activity is not itsclf a more than remarkable 
biological problem, 

There can be no doubt that the publication of the 
present work is extremely opportune. An enormous body 
of observations, of which a great part have been brought 
together by Dr. Hermann Miiller, have solidly confirmed 
the well-known induction stated by Mr. Darwin in 1862, 
that ‘‘nature abhors perpetual sclf-fertilisation.” Most 
persons who have studied the subject have been satis- 
fied that the facts safely covered the conclusion that the 
varied adaptive contrivances in flowers really had for 
their object the prevention of self- and the promotion of 
cross-fertilisation, even if nature chose to preserve an 
impregnable silence as to the reason of her abhorrence 
of the former process. There have not, however, been 
wanting those who have attempted to explain away the 
significance of all that had been stated. Not seeing the 
mischief of self-fertilisation, they have hastily assumed 
that it had none, and thence have arrived at the conclu- 
sion that the cause of the adaptive modification of flowers 
must be sought for elsewhere. 

At any one period the area of knowledge is always 
bounded. by a wall too high to see over, and against 
which it i$ easy but ‘not profitable to bruise one’s 
head. It is difficult to say whether it requires more 
genius to scale the wall at one dash or to pass out by the 
doors which are everywhere provided for those with eyes 
to sec them, And though no one would have the rash- 
HESS To suggest that there was anything defective in Mr. 
Darwin's scientific vision, yet there is some comfort to 
be derived from the fact that he gives from his own, 
experience a most instructive instance of the real diffi- 
culty that even the greatest of investigators may feel in 
Cmaneipating himself from the limits which preposses- 
‘BOn- conscious ‘er wihconscibts-—constantly opposes to 
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"ing mach for different organisms—in the sexual elements 
which take part in itis necestary,. And in so far as Mr. 
_ Spencer's theory suggests an analogy to chemical change, 
“it is perhaps leading us away:from the direction of real 
, explanation altogether, = ae : 
‘The use of the phrase“ mean differentiation” perhaps 
conveniently expresses Mr. Darwin’s ingenious and most 
probable correlation of the facts of hybridisation with 
those.of self-fertilisation. 
“ 3t -is an extraordinary fact that’with many species, 
flowers fertilised with their own pollen are either absolutely, 
'@zin some degree, sterile ; if fertilised with pollen from 
‘gmother flower on the same plant they are sometimes, 
. faough rarely, a little more fertile; if fertilised wath 
‘pollen from another individual or variety of the same 
vecies, they are fully fertile ; but if with pollen from a 
stinct species, they are sterile in all possible degrees 
until utter sterility is reached. We thus have a long 
series with absolute sterility at the two ends ; at one end 


due to the sexual elements not having been sufficiently . 


differentiated, and at the other end to their having been 
differentiated in too great a degree, or in some peculiar 
manner ” (pp: 455, 456). 

In this: mode of regarding phenomena which at first 
hardly seem to have anything in common, and embracing 
them under a single “expression,” there is a neatness 
4yuite mathematical. Mr. Darwin admits, however, with 
characteristic frankness that in thus breaking down the 
-fandamental ditference between species and varieties, he 
ctraversés a prejudice which “it will take many years to 
remove” (p. 467). 

‘But it is possible to go even further and regard ga- 
mogenesis and agamogenesis themselves as particular 
cases of a generalised process, Every organism, whether 
sexually produced or not, may be regarded as an aggre- 
gate of cells derived from a single mass of protoplasm 
which has undergone repeated division. Fertilisation, as 
Prof. Huxley has remarked,' is only “one of the many 
conditions which may determine or affect that process.” 
And this remark probably supplies the explanation of the 
undoubted fact that amongst flowering plants as in every 
other part of the vegetable kingdom, there is every grada- 


tion between plants which are simply incapable of self- | 


fertilisation and therefore would die out if they were not 
perpetually crossed, and others in which self-fertilisation 
is the rule. 

" Some few plants, for instance, Ophrys apifera, have 
_gimost certainly been propagated in a state of nature for 
thousands of generations without having once been inter- 
crossed ; and whether they would profit by a cross with a 
fresh stock is not known, But such cases ought not to 
make us doubt that,as a general rule, crossing is bene- 
ficial, any more than the existence of plants which ina 
_state of nature are propagated exclusively by rhizomes, 
stolons, &c. (their flawers never producing seeds), should 
gnake us doubt that seminal generation must have some 
' great advantage, as it is the common plan followed by 
Mature” (p. 439). 

- J§till there is room for believing that nature may be able 
to give more or less, freely to plants, but in some other 
way, those benefits which gamogenesis, especially in its 
‘nore differentiated forms, undoubtedly confers. It may 
be one of nature’s favourite expedients, and yet not the 
only one. It is highly important to bear this in mind 


and to keep cleatly ‘in. view what it is exactly that Mr. 
‘Darwin has dong; He has explored, and in a manner 


4 “'Encyloopedia, Briteanica,” Art. Biology, p. 687. 
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which had ‘never been attempted, much lees: accomplished 


hefore, the. precise utility of cross-fertilisation, and has 
consequently given enormously increased force to-all-argy- 


‘ments drawn from the adaptive arrangements that promote 


it.by demonstrating their extreme urgency. But he has not 
tied nature’s hands to doing her work with this implement 
alone, and therefore he is not open to the objection whtich 
some persons will probably urge, that cross-fertilisation 
cannot be so important, seeing that many plants get 
on apparently very well without it, This is, indeed, as 
if one were to argue that the printing-press cannot’ have 
had the influence attributed to it, seeing that there have 
been those who expressed their meaning excellently wel 
with the help of the fore-finger and some sandy soil, 

The evidence which Mr. Darwin has collected leads 
almost irresistibly to the conclusion that the benefit de: 
rived from gamogenesis does not depend upon any 
mysterious property inherent in the process itself, bal 
that “change” is to be regarded as at the bottom ol 
the benefit derived from it ; tntercrossing, in fact, ceases 
to be beneficial if the plants crossed have been for many 
generations exposed tothe same conditions. Theadvantage 
is, in fact, of the same kind as that which all organisms 
seem to derive from “an occasional and slight change in 
the conditions of life.” “ But the offspring from a cross 
between organisms which have been exposed to different 
conditions [and therefore differentiated] profit in an in. 
comparably higher degree than do young or old beings 
irom a mere change in their conditions” (pp. 454, 455) 
and the reason is that “the blending together of the 
sexual elements of two differentiated beings will affect the 
whole constitution at a very early period of life, whilst 
the organisation is highly flexible.” But as change may 
be of the most. variable amount, the corresponding diffe- 
réentiation inay be equally variable. In some cases it must 
be exceedingly small; amongst the Con jugataz, for exam- 
ple, in AAynchonema, two adjacent cells of a filament unite 
by small lateral processes which bridge over the interven- 
ing septum. And the bridge being very narrow, one 
ceil is forced to become the recipient of the contents of 
the other and the sexual differentiation of the two conju- 
gating cells is thereby established. In Vawcheria, where 
the protoplasm is continuous through the whole vegetative 
portion of the filamentous organism, the sexual organs 
are formed by small adjacent processes which are’ merely 
parted off from the common protoplasm of the filamen 
which bears them. This must also be:an extremely cipal 
case of self-fertilisation, but as fertilisation is effected 
by motile antherozoids, there is a remote possibility of ar 
occasional cross. The hermaphrodite condition in suc? 
cases may easily be conceived to have been developed 
from a stage in which conjugation alone obtains. w 

It would not be difficult to show that all through the vege- 
table kingdom the hermaphrodite condition presedes the 
dicecious. Thus in ferns where the sexual organs are deve- 
lopments of epidermal processes on the peculiar inter, 
mediate generation known as the prothallium, there. is 
almost every condition which is met with in flowering 
plants. The fomale organs (archegonia), however, require 


‘more ‘than one layer of cells for their ultimate develop- 
ment, and are consequently matured later than the maale 


organs (antheridia), Hence ferns tend to ‘be sproteran- 


| drous ‘and therefore functionally. dicocious:: and ‘as:it fre- 
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quently happens that the young prothallium gets arrested 
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_in its development without reaching. the stage in which | , vane : 
het 2 -eryptogam, spread over two distinct generations, ‘The 


archegonia are produced, such prothallia will be exclusively 
-male by arrest of development. It can hardly be doubted 
that in an analogous manner male flowers have arisen in 
dickinous flowering plants. In Oswunda amongst ferns 
the complete dicecious condition 1s reached. There can, 
_in fact, be no doubt that ferns are habitually cross-fer- 
‘tilised, and there is also good reason to believe that they 
are even hybridised. It is further noteworthy that whilst in 
O»vnunda there is an agamic reproduction of the prothallial 
generation, in a few rare cases, as pointed out first by Dr. 
Farlow, the process of gamogenesis is wholly in abey- 
ance and the prothallium gives rise to the spore-bearing 
stage agamogenetically, One might remark here that 
the probable absence of true gamogenesis amongst the 
larger fungi might be compared with this abnormal occur- 
rence in ferns. But another explanation suggests itself, 
Amongst the Myxomycetes the continuous masses of pro- 
toplasm which constitute the plant in its active state, 
segregate into spores which eventually set free zoospores. 
These swim about to again coalesce into a plasmodium. 
Sachs has suggested that this coalescence is of a sexual 
character, and in fact a kind of multi-conjugation ; and no 
doubt the zoaspores, in their motile condition, will un- 
dergo a certain amount—inconceivably minu‘e it may be 
—of differentiation, duc to slight differences in exposure 
to external conditions such as heat and light, and thus the 
end of a more regular sexual process may be attained. In 
the higher fungi there is nothing exactly comparable with 
this unless we compare with the fusion of zoospores in the 
Myxomycetes the habitual inosculation and intergrafting 
of the mycelial threads, the result of which imust be to 
bring ‘about an intermixture of somewhat differentiated 
protoplasm. 

Perhaps, therefore, on a review of Mr. Darwin’s remarks 
on the subject of hermaphroditism (pp. 409, 410), one may 
demur to his conclusion that the moncccious condition “ is 
probably the first step towards hermaphroditism.” It seems 
notimprobable that precisely the converse may be the more 
true. Mr. Darwin thinks “that as plants became more 
highly developed and affixed to the ground they would be 
compelled to become anemophilous in order to intercross, 
Therefore all plants which have not since been greatly 
modified would tend still to be both diclinous and ane- 
mophilous.” But it does not appear that it is intended to 
limit this statement to flowering plants; yet it would 

certainly requiré some modification amongst Prerido- 
phyta for example. As we have secn, ferns, at any rate, 
are not diclinous, nor are they anemophilous, yet they 
escape all the evil results possibly attending the herma- 
phrodite condition. The fact is that as long as plants 
possess motile antherozoids, and their sexual processes 
take place not in mid-air, but on damp soil, there is no 
need for the intervention of agencies like the wind or 
insects to bring about croas-fertilisation. The natural loco- 
_ motive powers possessed by the antherozoids are sufficient 
‘tO Secure that. The difficulty began when the very limited 
mobility of the pollen tube was substituted for the amazing 
‘activity: of the antherozoid. And it will throw a great 
‘deal-of light on the question as to whether the primordia; 
"Rower-was diclinous or nat if one*considers the manner in 
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_ In the-first place, it must be remembered that the pro.” 
cesses: which take. place in a “ flower” are, in a vascular: 


e 


drama which oncghad two acts is now compressed into 
one. Bearing this in mind, we shall find little difficulty in. 
seeing in the sporangiiferous cone or spike of Sedeginelia 
the homologue of the flower. For, like that, it is com . 
posed essentially af an axis bearing modified lateral | 
appendages, some of which, in this case the upper ores, | 
produce male structures—microspores—and the lower-—fe.' , 
male ones—macrospores. These bodies fall to the ground, 
and those from adjacent plants are more or less com- . 
mingled by the wind before sexual interaction begins to 
take place. Now, comparing a flower, we find that it also 
consists of an axis with modified lateral appendages, and 
if we call the embryo-sac a macrospore and the pollen- 
grain a microspore, as we ate thoroughly justified in 
doing, then the only important difference between a “ Sr- 
laginelia-fructification”” and a “ flower”. is that the 
position on the axis of microspore- and macrospore-pro- 
ducing structures is inverted. ee 
How, then, do we proceed from one to the other? 
Simply by prolonging the period during which micro- 
spores and macrospores remain attached to the parent. 
plant. Instead of fertilisation being effected on soil 
moist enough to allow the antherozoids to move, sup- 
pose it take place on the parent plant in a comparatively 
dry atmosphere. Antherozoids are no longer set free by 
the microspore, which simply puts out processes (of which 
those from the microspore of Sadv/xée—forming the very 
rudimentary male prothallia—are a kind of foreshadowing) 
towards the female organs devcloped from the macrospore, 
And there is precedent, for example, amongst the Sapre- 
frgnica’, for such a reversion to a mode of fertilisation | 
resembling conjugation (which fertilisation by a pollen 
tube really is) from a phase of motile antherozoids, 
There is a probability, then, that a flower originated by . 
the retention of macrospores (more especially) within the 
structures of some plant-form not distantly related to 
Selaginella—- such a flower would be cxtremely incon- 
spicuous, destitute of colour—these modifications. being 
only subsequently acquired—-and, what is more important, 
hermaphrodite, Diclinous flowers would arise simply by 
the arrest of development of either the male or female 
organs, and this arrest would be only one of the several 
modes by which nature determines the cross-fertilisation 
which we now know to be beneficial, and therefore 
likely to be secured by the self-adjusting process of 
natural selection. This view, by which flowers are re- 
garded as originally hermaphrodifé, instead of, as. Mr. | 
Darwin suggests, monaccious, further supplies a very 
simple explanation of the otherwise almost inexplicable | 
nature of cleistogene flowers. These being inconspicuous 
and self-fertilising—are probably survivals of the original 
type. | 
Lam happy to be able to support what I have urged by | 
the following passages from Mr. Bentham’s presidential 
address to the Linnean Society in 1873. Criticising Stras- 
burger’s views as to the pedigreo of phanerogams (which: 
derived them from the diclinous Conifers), he remarks 
that if we accept them, re 
“We must suppose that raccs, alter havin once 


secured the advantages of a total separation of the two , 
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‘Sextés and undergone modifications sttited to their separate 
_ requirements, have again returned to their primitive state 


of sexual proximity, and conimenced a totally different 


‘series of modifications destined to cgunteract the evil 
effects of that proximity. A much more'simple hypothesis 


‘would be that Conifers separated from the parent stock | 


before the development of floral envelopes, the digher 
| Dicotyledons before the separation of the sexes.” 

| The anemophilous fertilisation of the arborescent plants 
af cool countries is perhaps rather a climatic adaptation 
than a survival of a primitive condition, while the cases, of 
which many have been recorded, in which diclinous plants 
have produced hermaphrodite lowers—such as the papaw 
and pitcher-plant in the Glasnevin Botanic Garden de- 
scribed by Dr. Moore—-would be easily explicable as the 
results of atavism, /.¢., of reversion to a former her- 
maphrodite condition. On the other hand Mr, Darwin’s 
suggestion (p. 410) that “if very simple male and female 
‘flowers on, the samie stock each consisting of a single 
stamen or pistil, were brought close together and sur- 
rounded by a common envelope, in nearly the same 
manner as with the florets of the Composite, we should 
have an hermaphrodite flower,” offers very considerable 
morphological difficulties. As a further argument that 
the flower originates like the fructification of Se/aginella, 
by the sexual specialisation of adjacent lateral appendages, 
‘one may point out that the early stages in the develop- 
‘ment of macrospores and microspores are indistinguish- 
able, while in Howering plants there is a reminiscence of 
this in the case of ovules occasionally being polleniferous. 

' Difficult as it is to resist discussing the suggestions 
which everywhere present themselves in this most inte- 
resting book, the limits of a review compel me to stop. 1 
will merely point out that here; as in so many cases, 
investigations undertaken from a purcly scientific point 
of view are not without their practical utility. The pre- 
cise conditions which Mr. Darwin has ascertained as 
sufficient to fix in a fleeting variety any particular quality, 
will be of the last importance in the hands of cultivators. 

‘Just two centuries before the date of this book Sir 
Thomas Millington, at Oxford (1676), laid the foundation 
of this branch of investigation by assigning to pollen on 
theoretical grounds its hitherto unknown function. This 
it only remained for Bobart, in the Oxford Physick Gar- 
den, to experimentally verify (1681). Science is the pro- 
perty of no nation, nevertheless one may feel some pride 
¢hat the first and the last of the capital discoveries that 
have been made in respect to plant fcrtilisation belong to 
Englishmen. W. T. THISELTON DYER 
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Bulletin des Sciences Mathématiques et Astronomigues. 
‘Tome dixitme, Mars-Juin, 1876. (Paris: Gauthier- 
| “Villars.) | 


‘We have no mathematical publication in this country 
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“covering quite the same ground as this admirable Bulletin. 


Indeed we hardly think such a journal could survive the 
issue of half-a-dozen numbers here. The late Mr. T. T. 
‘Wilkinson, in an interesting series of notices of “‘ Mathe. 
matical Petiodicals,” points out that such periodicals have 
“formed a distinguishing feature in our scientific litera- 
ture'for upwards.of a century and a half” and quotes a 
remark of Prof; Playfair, (2dind. Rev, vol. xi.) to the 
effect that “a cestain degree of mathematical science, 


and, indeed, no. inqonsiderable degree, is, perhaps, more | mity, as if to affords firmer graap for ‘the’ 
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widely diffused in England than: in any other country of 
the wotld,”. These observations have reference principally 


to stich journals as the Lady's and Gentleman's Déary, 
A'very'limited circulation, we fear, rewards the editors: 
of the Quarterly Journal of Mathematics aud the Mes- 
Senger of Mathematics. Nor do we think the state of 
things would be greatly altered if such a publication as 
the one before us were started here. The division is 
mostly a triple one— a review, or reviews, of new matbe- 
matical works, followed by an analysis of the contents of 
current mathematical publications, occasionally supple- 
mented by an original paper. a, | 
In the March number we have a long account of Dr. 
Lindemann’s edition of Clebsch’s “ Vorlesungen iiber 
Geometrie” (ersten Bandes erster Theil), a review of 
Rear-Admiral Sands’s “ Astronomical and Meteorologi- 
cal Observations” (1871, 1872), an analysis of Dr. Giin- 
ther’s “ Lehrbuch der Detcrminanten—Theorie fiit Stu- 
dirende.” We have also in this and the other numbers 
descriptions of the contents of Bellavitis’ R/wisla di 
Giornali, Catalan and Mansion’s Neuvelle Correspond-. 
ance Mathématique, Mathematische Aunalen, Giornale 
di Matematiche, Monalsberichte, and like periodicals. 
Just noticing the interesting discovery that the Gaus- 
sian logarithms (logarithmes d’addition et de sous- 
traction) were first treated of by Leonelli (Avril No, 
p. 164), his work having been translated inte German in 
1806, and Gauss having published his table in Zach’s 
Monalliche Correspondenz in 1812, we pass on to two 
notices of mathematical histories. M. E. Hoefer’s “ His- 
toire des Mathématiques, depuis leurs Origines jusq’au 
Commencement du XIX° Siécle” (Mars No.), comes in 
for strong condemnation. At the end of the critique we 
read “nous terminerons cette analyse en exprimant le 
désir de voir bientot paraitre dans notre langue un 
ouvrage sur Vhistoire des mathématiques, écrit par un 
mathématicien avec tout le soin que réclame une tache 
aussi difficile, et s’adressant, non 4 font Je mnonde, mais d 
ceux qui ont intérét & connaitre cette histoire et que 
leurs études mettent 2 mcme de la comprendre.” The 
importance of Hankel’s “ Zur Geschichte der Mathematik _ 
im Alterthum und Mittelalter” in the eyes of the editor 
may be gathered from the fact that the notice of it takes 
up thirty-four pages out of the forty-eight. Judging by 
the extracts and comments the work is one of much 
research, originality, and interest. “Tel est le résumé 
bien incomplet du remarquable volume dont nous avons 
cherché & rendre compte. Nous espcrons que ce que 
nous venons de dire suffira pour engager tous ceux qui 
s'intéressent a la science 4 lire Je livre de Hankel, et pour 
en faire désirer une traduction dans notre langue,” Is it 
too much to hope that now we have living amongst us a 
mathematician whose “ great historical treatises are so 
suggestive of research and so full of its spirit” this country | 
will produce a work ‘to rival M. Hankel’s? If it is too 
much to expect then we hope some one will do for us 
what the writer in the Lulletin desires for his own’ 
country. 
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LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opintons expressed 
by his correspondents, Nether can he undertake to veturee, 
or to correspond with the writers of, rejected manuscripts. 
No totice is taken of anonymous communications, 


The Obsidian Cutlers of Melos | 


DuRING a, tour in Greece in the past summer I obtained « 
small number of stone implements chiefly from the Island of 
Kythera (cerigo) and the Isthmus of Corinth, consisting of | 
afew corn-crushers or pounders, and some celts. The latter.ere 

atticularly clamsy and very thick in section, and ate usually 9 
each or torrent pebble of suitable form ground to @ cutting. 
edge, and’ sowietimes roughened by pecking. atthe other extre- 

: and.’ “Their shape, 
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makes them unsuitable for insestion into a handle except where 
the implement is small, and here the rougbening is absent. 
also obtained a large number of the obsidian cores and flakes 
from the Island of Meloz, which are familiar to most collectors. 
It ia on these latter objects that I shall make some observations. 

On examining a series of these flakes 1 found a small number 
of them which presented a singular wavy pattern down the back 
ridge, which has evidently been produced by alternate pressure, 
‘or a series of taps administered by some small instrument like a 
‘punch, J havé since procured some more cores and flakes with 
the view of examining the question more carefully, and have 
been fortunate in securing some interesting evidence from them. 
Out of a total of 230 obsidian flakes examined I have found 
39 which have this marking with more or less distinctness. Iu 
mapy cases the working is extremely rude, the alternate chipping 
wide, straggling, and uneven, and the depth of the depression 
and general character of the fracture such as to suggest con- 

‘ giderable violence in the blows which produced it. in other 
cases the chipping is flatter and shallower, but still not very even. 
Bat in a very few choice specimens the chipping is so even and 
regular as to produce a pattern not unworthy of the manu- 
facturca of some of the ‘‘crimped” Danish daggers. 

On examining a series of smal! cores I was delighted to find on 
a few of them traces which leave no doubt that this curious 
marking was produced Acfore the flake was detached from the 
core. In addition to the beautiful parallel fluting for which the 
Greek cores are remarkable, 1 have found one ridge in some of 
the cores (in 22 out of 125) worked up into the serrated edge and 
ready for the blow which should have detached the flake. I have 
only had the good fortune to find in one instance a flake still én 
siftt on its core whose chipping will compare with the best speci- 
mens in my possession of detached flakes. Indeed on some of 
the cores the working is so rude as to form merely a jagged and 
irregular line instead of the beautifully clean ridge of the ordi- 
nary flaking ; and without the evidence of the other flakes aud 
cores, I should not have been able to interpret the intention of 
these ruder specimens. 

There is another form of working to be observed on a certain 
number of the obsidian flakes. They have in many cases, by a 
series of very delicate and flat chippings, had their back ridge so 
modified or removed as to present a blade-like surface. In some 
cases this extends over the whole of the back of the flake, in 
others (where it has been a double-ridged flake) the chipping is 
merely enough to remove one ridge, making'a blade like oue of 
our own dinner knives, thinner at the cutting edge than on 
the blunt back. The intention in this case is very evident, being 
merely to increase the cutting powers of the flake by removing all 
impediments. Ifere again the chipping was effected while the 
flake was still 7 s/w. I have two or three cores with one side 
flattened by the removal of several ridges, and awaiting conver- 
sion into a knife-blade by a blow which never descended. 

The use, however, of the flakes with the serrated back ridge, 
is more questionable. It is, I think, not possible to suppuse 
that the working in this case was put there asa mere piece of 
ornamental cutlery, although the similar crimping on the Danish 

daggers was certainly so. Iu the best Melian flakes the working 
ig certainly bighly ornamental, but such specimens are some- 
what exceptional, and in the majority of instances the working 
cannot be considered ornamental at all, and evidently does’ not 
aim at gicely and symmetry. lence we may reasonably con- 
clude that the purpose of the working was utility in the first 

_ instance, and ornament only incidentally. I think there is little 
doribt that these serrated flakes were manufactured to serve the 
double purpose of a knife and a saw (rasp, or file), and they 
would be by no means inefficient tools in experienced hands, 

' Jam not aware that attention hes been called to these pecu- 

, Harities of the Greek obsidian fakes~-or indeed that they have 
Bega hitherto, observed at'all’: and I have therefore thought it 
 w@dith while to offer some account, of this interesting instance of 
- obsidian manufacture. I am not aware that any similarly worked 
flakes have been discovered in Mexico ; and 4 should be much 
interested if any of pent readers could correct me on this point. 

. It is worth remarking that there are several qualities of Greek 
obsidian, The blackest and most beautiful is lass and lustrous, 
‘but will by no means.compare with the obsidian of Mexico in 
‘these particulars, Greek obsidian has nearly always an under- 
oa of opaque green, There is, however, a quality which is a. 


wed one pf these, is of pinion that the 
‘by Blows. administered by a scuall set of puach, 
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composition. It breaks with the same fracture as the more 
lustrous qualities, ee 

itp tbe gor is trimmed ey fine, it is frequently trans. 
arent, and i ‘to a strong light presents a, te ntiful grey - 
and black ‘‘ brindledg texture, = mnie ae 


The Greek cores are all af small size, the longest which t have | 
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seen being just under three inches ; but I have one flake which 
measures 34, and a fow which vary between that and three inches: 
One. most exceptional specimen, however, which is quite until 
any of the others, and is weathered on both sides, measuren 4% | 
inches by 1§ broad, has a rough central ridge, a Jarge ‘bulb of 
percussion, and is in sectional thickness } inch. I have some : 
shorter fragments approaching the same character. 

It will not have escaped the notice of many readers that Dr, | 
Schliemann found a number of obsidian ** blades ” (flakes, no 
doub:) in one of the last opened of his tombs at Mykena, together 
with twenty-five arrow-heads of flint. Future discoveries in 
Greece will furnish additional proofs of the general use of this 
material in early times, and 1 have little doubt that Melos served 
as the ‘‘ Sheffield” of Greece, in the obsidian trade. I had my- 
self the fortune to pick up a small fragment of the substance 
amongst the ruins of Tiryns. | 

I have placed the series of flakes, cores, &c., in Charterhouse 
Museum, where they can be seen by anyone who is interested in 
them. GERALD 8. Davizs | 

Charterhouse, Godalmirg: ety! 





Ocean and Atmospheric Currents 


In a clever article in the Quarterly XNewiew, on the gea- 
graphical and scientific results of the Arctic expecitian, which I 
have read with great interest, the following passage occurs :— 
“The polar streams flow southward as surface-currents as 
long as they remain under the influence of northerly winds. 
Wheo they reach the region of south-westerly winds they 
disappear under the warm waters of the Gulf Stream. And 
this tor the simple reason that in each instance the stream, as_ 
Sir George Nares says, will take the line of least resistance. In 
the case of a strram going befure the wind, this will be on the 
surface ; when going agamst the wind, the line of least resistance 
will be some distance below it.” 

It is cestainly very clever of ocean currents to dip below 
the surface, when they meet with a foul wind, but that they 
do so requires proof, especialiy as the warm current in the 
North Atlantic, bound presumably from the equatorial to the 
North Polar regions, makes a detour all along the north coast, 
of South America, deflected by the north-east trade when it 
might apparently have accomplished its purpose so much more. 
directly by the simple expedient of dipping beneath the surface, 
I would beg to suggest that the disappearance of the polar 
streams under the warm waters of the Gulf Stream, as indicated. 
by the writer in the Quarterly, is to be accounted for in a far 
simpler manner, viz,, because owing to the high temperature ot 
the Gulf Stream in the latitude where this particular phenomenon 
takes place, it is lighter than the {resher but far colder water 
of.the polar stream. 

While I regret to differ from Sir Geo. Nares, backed by so 
great an authority as Mr. Croll, I must question the possibility 
of wind piling up water to any great extent either on the surface 
of the open ocean, or even in more confined water, of either 
great or uniform depth, as the water will, under those circum. 
ere re-establish its equilibrium by running off below the. 
surface, 

We know that in both the polar and? equatorial basing, we 
have large volumes of water constantly running in at the bottom, 
or in case some of my readers may disagree with me, with refer- 
ence to the polar basins, [ will put it more guardedly, and say 
at some distance below the surface ; these currents must displace 
on the surface a body of water exactly equal to their own. 
volume, and this body of water must necessarily run off ia that 
direction in which it meets the least resistance. For the sake of 
brevity. I leave out the consideration of evaporation and precipi- 
tation, which bear a very small proportion to the large volume 
of these currents. | 

I have in a previous paper pointed out that ‘ Heavier water flow- 
ing continuously from @ higher level (2.2, in the case of the occam » 


‘from the surface) into the bottom of any basin of lighter water 


must displace and raise a body of water equal to its own volume, 
The lighter water will just as surely be lifted and buoyed upwards. 


by the heavier water asa ship, a picce of cork, or any other: 
wabetance haying @ less specific gravity than wates, and when 


ee 
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_ this lighter water is raised above the level of its own ‘basin it 
awill ‘naturally flow off in the direction ih which i meets the least 
“‘pégistance,”* : 7 ' me ’ 
‘To conclude, I argue that while the wind undoubtedly in- 
finences the direction taken by ocean ctrrents, difference of 
gravity, and not wind, is the principal promoter of them, The 
perfect agreement between the two systems of ocean and atmo» 
spheric, currents alladed to in the Onarter/y is, in my opinion, 





to be accounted for from similar causes producing similar effects. | 


How can the winds influence ocean currents running for thou- 
sands of miles below the surfice, or how can they influence the 
_ directian of the lower strata of surface currents ranging say from 


ee to 600 feet in depth, the latter being the depth of the Gulf 
. Stream off Hatteras ? Dicgry MuRRAyY 
January 25 
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Mr, Dicry Murray (vol. xv. p. 294), in common with a 


great number of meteorologists, maintains that the surface-trades | 


ve come, a8 upper-currents, from the Arctic and Antarctic 
regions, and that the prevailing westerlies of the extra-tropical 
regions have come, 9s upper-currents, from the equator, without 
intermingling their volume in the district of the tropical calms. 

He argues that this mas¢ be the cage, because the surface- 
trades on the interior borders of the tropical calms differ from 
the westerlies on the exterior borders in their degrees of electri. 
city, and of saturation, and in other particulars, 

I regard this argument as incontestably sound, provided 
always that no objection can be taken to the assumption on 
which it rests, That assumption may thus, as I conceive, be 
fairly stated : “ Atmospheric currents differing greatly in cha- 
piel ea have travelled from widely distant regions of the 
globe. 

'- This prenvise is plausible, and the objection which I have to 
offer to it rests upon a fact which is, unfortunately, obscure, and 
which has received very little attention. 

Some light is frequently thrown on the more general and per- 
manent atmospheric circulation of our globe by the analogy of 
the Jocal and temporary systems of circulation which we examine 
in'our own latitudes. Now the most /ocal currents often differ 
| very remarkably in character according to the direction in which 
ibey move: «4, the easterly winds felt on the south border of a 
small anticyclone, if pursued for a very limited distance into the 
district in which they begin to travel from the south, are often 
found to have undergone complete change in their electrical con- 
ditions, in the aspect of the clouds which they carry, in their 
humidity, in their amount of ozone, and finally even in their 
effects on the animal frame. Still more extraordinary are the 
alterations often noticeable in the different segments of very local 
cyclonic circulations. In the case of the smallest secondary 
depressions I have, very frequently indeed, been struck by the 
wonderful alteration in the several atmospheric conditions, and 
especially by the reversal of the electrical conditions, which im- 
mediately attends the springing up of a northerly breeze, when 
the barometric minimum has passed to the east. This breeze, 
in many of these examples, occnpies a very short as well as very 


narrow belt, and is only of a few hours’ duration. What is more 


‘important, itis usually of very Hmited depth. The synchronous 
" Mpper-current observations at which I have been for some years 
at work, prove that in many instances of very local depressions 
the cirrus travels from southerly or westerly points for many 
hundred miles on all sides of the small depression, as well as 
immediately over it, ip some cases very slightly affected, in 
others absolutely unaffected, by the limited circulation at the 
earth’s surface. 
. Until therefore it can be shown (in contradiction to what is 
indicated by this an that our most Jocal currents, if differing in 
Character, have travelled to us at a great elevation from very 
‘high and very low latitudes respectively, I cannot hitherto regard 


Mr, ‘Digby Murray’s reasoning as furnishing an “absolute 


“proof” of the soundness of his position. 
"yom Mr. Murphy's criticisms on my former argument I do 
not retire, a8: Mr. Digby Murray may possibly complain that 
I have done. from my discussion with himself, behind a veil of 
cirrus, after the convenient fashion of the Homeric heroes, Bat 
as T have already stated, my agreement with hig view that’ ‘‘ the 
imperfection of the Arctic as compared with the Antarctic depres- 
pion is due tothe ammount-of land ia the northern hentisphere”’ 


ough -differing frops him as to the nature of the relation 


th 
| esi the cause and the effect), itis perhaps hardly necessary. } 
for me to say that from his proposition in NATURE (vol, xv. | 
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312) I.am ‘bound to dissent. I 








that on Mr. 


7 Mairphy’s hypothetical globe, possessed of an sitmosphere con- 


taining no acmeous vapour, the currents would act as in our 
actual atmosphere,” or in a manner at all analogous to that 
which he describes. On this point I am afraid we must agree to: 
differ for the present. ; W, Cisment Ley. 
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Auroric Lights . 


Have the avroric lights been studied in regard to their rela- 


tions with changes in the weather? From casual observations 
made during the last twenty years it would appear that there are 
at least two distinct kinds of light so slauned, One is brilliant 
and transparent, of a white, yellowish, bluish, or yellowish-red 
colour: while the other is semi-opaque and of a bloody red 
colour. The latter generally seems to be considered in Ireland 
a forerunner of bad weather, or, to quote a Connemara shepherd, 
‘Them bloody lights are bad.” The first kind generally appear 
as intermittent pencils of light, that auddenly appear and sud- 
denly disappear. Usually they proceed or racuate from some 
place near the north of the horizon; but I have often seen them 
break from a point in the heavens, this point not being stationary 
but jumping about within certain limits. The brilliant aurora of 
September, 1870, was one of the latter class, except that the 
centre of dispersion was not a point, but an bremlne figure, 
sometimes with three sides, but changing to four and. five-sided., 
It began as rays near the north horizon and proceeded up into 
the heavens in a south-south-east direction. Sometimes, however, 
these lights occur as suddenly flashing clouds of light, like those 
of July 16 last, which were of a white colour ; but at other times 
IT have seen them of blue and reddish yellow. If this class of 
lights are watched into daylight they appear somewhat like faint 
ray3 of a rising sun. One morning while travelling in West 
Galway, in the twilight, they were very brilliant, and quite 
frightened the driver of the car, who thought the sun was going 
to rise to the north instead of at the east. 

The second, or bloody-red light, usually occurs in clouds float- 
ing in one direction up into the heavens, but often depressed 
overa portion of the sky. I have never seen them coming from 
the eastward, and only on a few occasions fram the southward, 
they generally proceeding from the west, north-west, or north. 
If both kinds of light occur at the same time, the second, while 

assing over the first, dim them. If the second class are watched 
into daylight they appear as diity misty clouds that suddenly form 
and disappear without your being able to say where they came 


from or where they went to, or a8 a queer hazy mist over a por- - 


tion of the sky that suddenly appears and disappears, or as 
misty rays proceeding from a point in the horizon. Generally 
when these clouds occur there isa bank of black clouds to the 
westward, 
This season has been very prolific in auroric light, as there have 
been few nights since the 1st of October last in which they did 


not appear, sometimes, however, very faint. Generally they were | 


lights of the second class, but on a few occasions there were a 


few rays of the first associated with them; on wet nights they | 


made the rain-clouds or mist of a reddish purplish colour ; tints 
of which could be seen in some of the excessively dark nights we 
had in November. On many occasions they were late in: the 
night, being very common and brilliant during the ‘‘ dark days” 
of December a few hours before dawn (about five o'clock), Ihave 
watched them carefully this season to see if we had a chance of 
fine weather, but each time we had a fine clear day they ap- 
peared also and the weather broke again. 


the weather has not cleared yet. It has, however, become sea- 


sonable, as we have had showers of sleet and snow, while pres | 
viously it was like spring weather, the trees all budsling out, , 
innumerable birds singing morning and evening, atid fies ast... 
G. HENRY KINAHAN” |, 


wasps flying about. 
Ovoea, January 27 ca 
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. On the Sense of Hearing in Bitds |. 


Tue sense of hearing is doubtless of much assistarice in dis, , 
covering the food of such birds as the scansdres-—to wit, wood... 
peckers, creepers, wrynecks and the like, which feed on insects, 


On one occasion, in a Canadian forest, whilst seated close to a 


rotting’ pine trun! : 
i bling the wood, and ‘on 


e were nib nd 01 ppl ie frat, 
oub Inige white larven of Lplesinide \ woodworms” avere 
’ bs vi 





decayed wood, i } a vs 


' 
x 


7 eenploged in making their tunnellings throughout 
of the eG, Bg ate di 


Last week I onty | 
saw white lights of the first class, very faint on two nights, but 


e- 


T heard distinct seratchings in the interior, as 
fing open ‘the trunk, - 


w 
s 
‘ 
t 4 
ay 


Feb.'15; 1897] 

Now, while these sounds were audible to haman ears, it may 
oe fairly believed that they would have been agen | detected by 
the woodpecker, which may be often obs to Balt suddenly 
on its way up @ pine trank. . This frei in the mode of climbing 
¢ noticeable mora or less in all the insectivorous climbers, and 
sppears to me to be caused partly by the oad fteming tor te 
sounds produced by insects either in the bark or in the wood. I 
noticed this particularly in the case of the great black wood- 
secker’ ( P. pileatus) or “ log-cock,” as it is named in Canada. It 
would suddenly stop'on its way up a tree trunk, and after re- 
maining perfectly motionless for a short time, commence to 
attack the bark and wood with preat vehemence. Every one 


who hag travelled in North American forests will have observed | 


how the excavations made by woodpeckers are often confined to 
she side of a tree, or to particular situations. And not only on 
Jecayed parts, but, as in the case of the extremely tough cedar 
(7: occidentalis), where openings of several inches in circumference 
have been made through several inches of perfectly fresh wood in 
order to reach the decaying central Jayers where wood-cating 
beetles deposit their eggs and the animalis matured. Admitting 
that it may have been induced to dig out the insect by tracing the 
external opening inwards, still in the case of the larvee the 
wandering from its birth-place, and the sounds consequent on 
the tunnelling process, would assuredly be heard by a bird whose 
ears had been trained to such delicate noises through the neces- 
sities of its mode of life. T can therefore well belicve that aus- 
cultation is of great service to such birds, and also to nocturnal 
species in discovering their prey. A, Leirit ADAMS 
Royal College of Science, Stephen’s Green, Dublin 





Tapeworm in Rabbits 


I wouxn suggest that the tapeworm referred to by Mr. G. J. 
Romanes is like the Bothriocephalus of man—perhaps a species 
of the same genus, ‘This is not supposed to have a cystic state, 
but to be developed from a ciliated embryo taken into the 
system on raw or badly-cooked vegetables, which have been 
watered by sewage from cesspools, in which the eggs wil] remain 
alive for months. 

In the same way the eggs of the rabbit’s tape-worm probably 
remain in the animal’s droppings till set free in rain as ciliated 
embryos. As the rabbit feeds on the vegetation watered by such 
rain, there is no difficulty in understanding how the embryos 
would reach his alimentary canal, R. D. TURNER 

Meteor of January 7, 10.31 IM. 

Tux fine meteor mentioned in NATURE, vel. xv. p. 244, and 
also geen by Mr. W, Hf. Wood, p. 295, was observed by many 
other persons ; and as your correspondent asks for another ob- 
tervation of ii, the following may be useful :--“‘J, L. M‘C.,” 
writing from Potney Hill, London, says: ‘* As vear as I could 
judge, it appeared between the stars Castor and Pollux (aand § 
Geminorum), and its course lay almost due north-east, passing 
over the stars A and w Urs Majoris, and disappearing a little 
beyond the latter star. It was of great brightness, left a tail of 
fire in its wake about two degrees in length, and was visible 
some ten seconds.” This account, compared with the other two 
referred to, stands as follous -- 


r Meteor. ited ; : . uration 
, : ezun andlec tngth o in 
Place. AR A. Deck: R.A. Decl. path. Seconds. 
% a 0 u a Ver 
London . 153 + 43 200 + BL. 39. y 
W. El. Wood oo 
Birmincham (°° 33° + 5 182 + 16 52 54 
i ee Ores Oo ae 
Putney Hill, >... 195 +38 ... 170446 ... 46 2. 10 
London 


From these paths the radiant point comes out ncar y Eridani, 


R.A, 58°, Decl. §., 12%, and I can confirm this position from 
other meteors scen in Januury, including one as bright as Venus, 


on the 4th, 8.51 1.M., which exhitiited the same slow, halting’ 


motion as that noted in regard to the fine one seen on the 7th. 

havé réad other. accounts of the latter, but they are mostly vague. 
At Bermondsey it was seen at 10.30, and described as large 
and remarkably brilliant, closely resembling in size and colour 
the meteor which appeared on September 24, 1576. It was of 
a bivish colour, left a long tailor streak of light in its wake, and 
He-courge in the heavens was from south-west to north-east. At 
eG dlls the same evening a very large, brilliant metvor was seen 


Viies 
het, | 


NA TURE 


wet Clapton, and this, no doubt, refers to the same object, | 


Mr. Barrington (Naturg, 


at Wolverhampton, at,6.27, January 19, who writes that he wit- 


nessed a meteor of ** unusual jena oa and brilliancy. It moved. 
almost perpendicularly, in a sout 


Ashley Down, Bristol W. F. DENNING | 
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THE UNITED STATES CEOGRAPHICAL AND 


335. 
vol. xv. 'p. 275) motes | another . 


bright meteor, at 6 P.M., on January 19, but its ‘apparent path 
shows it to have been different to the one seen by a correspondent 


: Den aicu utherly direction, very slowly, thé 
time occupied in its passage being about seven or eight seconds.” 


GEOLOGICAL SURVEY OF THE WESTERN’ 


TERRITORIES UNDER DR. FF. V. HAYDEN 


Explorations tn 1876. 
WE have been furnished with some early notes upon 
the results of the work of Dr. Hayden’s survey 
during the past year, from which we make the following 
extracts :~ - 


“For reasons beyond the control of the geologist in 


charge, the various parties composing the United States | 


Geological and Geographical Survey of the Territories. 


did not commence their field-work until August. Owing 


to the evidences of hostility among the northern tribes. of | 


Indians, it was dcemed most prudent to confine the 


labours of the survey to the completion of the Atlas of . 


Colorado. Therefore the work of the season of 1876 was 
a continuation of the labours of the three preceding year's, 
westward, finishing the entire mountainous portion of 
Colorado, with a belt of fifteen miles in width of northern 
New Mexico, and a belt twenty-five miles in breadth of 
Eastern Utah. Six sheets of the Physical Atlas are now 
nearly ready to be issued from the press. Each sheet 
embraces an area of over 11,500 square miles, or a total 
of 70,000 square miles. The maps are constructed on a 
scale of four miles to one inch, with contpurs of two 
hundred feet, which will form the basis on which will be 
represented the geology, mines, grass, and timber lands, 
and all lands that can be rendered available for agricul- 
ture by irrigation. The areas of exploration of the past 
season are located in the interior of the continent, far 


remote from settlements, and among the hostile bands of | 


Ute Indians that attacked two of the patties the previous | 


year.” 
The force was divided by Dr, Hayden into four parties, 


The first, for primary trianvzulation, under Mr. A. D. Wil-.’ 


son, with Mr. Holmes as artist and geologist, accomplished 


the survey of an area of about 1,000 square miles. The | 


second, or Grand River party, under Mr, Garnett as 
topographer, and Dr. Peale as geologist, surveyed about 
3,500 square miles. The third, or White River Division, 
with Mr. Chittenden as topographer, and Dr, Endlich as 
geologist, spent forty-cight days in absolute field-work, 
and reports a surveyed area of 3,500 square miles, in the 
accomplishment of which 1,coo miles of traverse were 
made, while forty-one main topographical stations and 
sixteen auxiliary oncs were established. The fourth, or. 
Yampah party, conducted by Mr. Bechler, topographer, 
assisted by Dr. White, geologist, surveyed about 3,000 
square miles, Thus, during the two months of last autumn, 
these active explorers surveyed about 11,300 square miles | 
of territory (that is more than the whole of the southern 
or lowland part of Scotland) with sufficient accuracy and 
detail to permit ofthe construction of a general map on this 
scale of four miles to an inch, and with contour lines at 
successive elevations of 200 feet to mark the main topo- 
graphical features. Fortunately the geological structure 
is of extreme simplicity, otherwise such rapid and useful 
work would be impossible. Dr. Hayden and his asso- 
ciates are doing good service by making known in this 
way the main featutes of those vast territories, leaving: 
the details to be worked out at a later time. ate 
Among the most interesting geological results obtained. ° 
last year are some as 
brackish water-beds lying at the 
rocks of these western territories. 


ditional particulars regarding: the: . 
base of the tertiary... 
Three new species of 


fee 
’ at 
‘ ' 


336° 


. Uniq were found, making .six ia all, now. known to occur | 


dn these strata. a 3 
''“ They are all of either. distinctively American types or 


closely related tospeciesnow livingin 4 merican fresh waters. | 


They represent by their, affinities the following living spe- 
cies ~~ Canto claus, Lamarck; U. securts, Lea; U. ptb- 
Sosus, Barnes; (7. mefaneorus, Rafinesque ; and (7. cam- 
flanatus, Solander. They are associated in the same 
stratum with species of the genera Cordula, Corbicula, 


Noritina, Viviparus, &c., and which stratum alternates 


with layers containing Osirea and Anomia. The close 
affinity of these fossil Uzos with species now living in 
the Mississippi river and its tributaries, seems plainly 
‘suggestive of the fact that they represent the ancestry of 
the living ones. An interesting series of facts has also 
been collected, showing that some of the so-called Ameri- 
can types of Unio were introduced in what is now the 
great Rocky Mountain region as early as the Jurassic 
period, and that their differentiation had become great 
and clearly defined as early as late Cretaceous and early 
Tertiary times. Other observations suggest the probable 
lines of geographical distribution, during the late geologi- 
cal periods of their evolutional descent, by one or more 
of which they have probably reached the Mississippi 
river system, and culminated in the numerous and diverse 
forms that now exist there. 

“The work of the past season shows very clearly the 
harmonious relations of the various groups of strata over 
vast areas, that although there may be a thickening or a 
thinning out of beds at different points, they can all be 
correlated from the Missouri river to the Sierra Nevada 
basin, ‘The fact also that there is no physical or paleon- 
tological break in these groups over large areas from the 
Cretaceous to the Middle Tertiary, is fully established. 
The transition from marine to brackish water forms of 
life commences at the close of the Cretaceous epoch, and 
without any line of separation that can yet be detected,con- 
tinues on upward until only purely fresh-water forms are 
to be found. Dr. White, an eminent palzeontologist and 
geologist, says that the line must be drawn somewhere 
between the Cretaceous and Tertiary epochs, but that it 
will be strictly arbitrary, as there is no well-marked phy- 
sical break to the summit of the Bridger group.” A. G. 
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ALLOY OF PLATINUM ANP IRIDIUM FOR A 
NEW METRIC STANDARD OF LENGTH 


T HE Warden of the Standards has, in his valuable 
annual reports, described the steps which have been 
taken to secure new International Metric Standards, and 
Mr, Chisholm has also given abundant information as to 
the various points of interest connected with their prepar- 
ation and preservation. The advantage of employing an 
alloy of platinum and iridium appears to have been so con- 
clusively demonstrated that the French Chamber granted, in 
November, 1875, 260,000 francs (10,400/.) for the expenses 
of constructing the new International Prototype Standards, 
and,.of this sum, 2§7,500 francs were required for the cost 
of an alloy containing 90 per cent. of platinum, and Io per 
cent. of iridium, of which they were to be made. 
“ ‘The preparation of a bar for a standard of length has 
been undertaken for the Association Géodésique Inter- 
nationale by Messrs, Johnson, Matthey and Co., who pre- 
sented the results of their labours to the Academie des 


‘Sciences on December 4 last.? The platinum and iridium | 


‘used were prepared by the processes of MM, St. Claire 
Deville and Debray, and they were analysed in their labora- 
tory before fusion. Mr. George Matthey 
method by which this difficult task was accomplished. Five 
ingots were prepared by melting together in each case 450 
ounces of platinum and 55 ounces of iridium. These were 
then cut in small pieces by the aid of an hydraulic press, and 


the fragments ‘melted together and kept fluid by a flame , . : qt un 
eA SE eid af : { désintéresgentent qui ne seront ‘pas perdus: our la science.” | 


4 ‘Tenth Ahnual Report of the W arden. of the Standards, 1876, p, axxty, 
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gas and oxygen. The ingot obtained was laimi- 


nated, cut into strips, and again melted Into an ingot, 







which ‘appeared to be very homogeneous and free from 


roughness or visible flaws. This ingot was forged into a 
bar..3§ cm. long, 7°5 cm. wide, and 2°5-em. thick, The: 
greater part of this was repeatedly annealed and. rolled 


| between ‘polished cylinders of steel until it was’ gc1o 


metres long, 21 mm. wide, and § mm. thick, which were. 
very nearly the required dimensions, Then a perfectly 
rectangular form was imparted to the rule by means of a 
“ drag-bench,” and the finishing was effected by a planing 
machine, as the alloy, owing to its extreme hardness, re- 
moved iron from the plates through which it was drawn. 
After Mr, Matthey’s communication had been read, .M. 

St. Claire Deville gave the result of a careful examination 
to which he had submitted the bar. He found that the 
alloy in the form ofan ingot has a density 21°08 at 0° C., 
an oblong mass cut from the bar, was found to be, after 
annealing, of the density 21'516, which showed that when | 
annealed, at a high temperature, the metal assumes very 
nearly the density of the fused metal. It was proved by 
analysis to contain— 





I, Ii. 
Platinum 89°40 89°42 
Tridium 10°16 10'22 
Rhodium 18 16 
Ruthenium ... ‘ro we i ce) 
Iron "06 aaa 06 
99 90 99°96 
From which tie following figures were deduced :—~ 
Proportion, piper td Volume. 
Platinum Iridium at fo percent. 99°33 21°575  4°603 
Iridium in excess - 0°23 22°380 8 0'010 
Rhodium ... roa | 12°000 paleb 
Ruthenium O10 12°261 O° 
Tron... 0°06 7'700 }§=—.g'008 
99°99 4°644 
Density at 0° C. calculated from analysis No. I. = 21°510 


” 9) 9 T No, TI. = Z2r'515 
which agree perfectly with the results of the analyses, 
and with regard to them it should be pointed out, that it 
is very difficult to purify platinum and iridium, and that 
the smallness of the amounts of rhodium and ruthenium 
present affords additional evidence of the care with which 
the refining was performed. It is well known that. all 
substances capable of being tempered, such as glass and 
steel, change their dimensions in ‘time, others which be- 
come crystalline with changes of temperature, as zine does, 
are in the samecasc. The researches of Mr.Wild have 
shown that hyalite, a variety of opal, appears. to be free 
from this mobility of form, and consequently of density. 
With facts such as these in view, M. St. Claire Deville 
proposes to make certain experiments in conjunction with 
M. Mascart, to determine whether platinum-iridium is 
subject to a permanent change of volume or not. 

The work upon which the accuracy of standards depends 
is of the highest importance, and Mr. Matthey has: well 
surtained the reputation of this country for technical skill, 
Metallurgists will appreciate his success, for they can 
recognise the difficulty he has had to contend with in the 
fusion and working of such an alloy, but for those who are 
less familiar with the conditions which had to be met, we 
would quote the graceful words of MM. Dumas and 
Deville. The former observed ; “Il aexécuté ce travail 
avec tn succes complet sous le double rapport de la com: 
position exacte de l’alliage et de la forme de la régle.... . . 
lintérét actuel est ¢vident, et la production enrichit Moutil- 
lage scientifique d’un alliage doué de propriétés précieuses,” 
M. Deville said: “ Qu’il me soit permis, en terminant, de 


‘remercier le métallurgiste habile, le savant distingué, M.G.' 


Matthey, qui 2 accompli son ceavre ayec un talent et ium 


(‘yaar pe Wiig 


Fb. 05, 1877) 
°°" Te UPPER COLORADO? 
A™ ONG the most eminent services rendered by Ame. 
i rican geologists to the cause of science, there can 
‘be. little hesitation in placing the labours of Lieut. Ives 
and Dr. Newberry as given to the world in their well- 
known Report on the Colorado country 
By pen an pencil they brought vividly before the eye 
and. the imagination the structure and scenery of a 


‘ 
eal 
we 
a" 
‘ 


region so singular and so stupendous in its memorials of 


slow prolonged subaerial erosion as not only to throw 
every other known district of the kind far into the shade, 
but to furnish proofs of the potency of river-excavation, 
which even the keenest advocates for the power of rain 
and rivers at first hesitated to believe. Since that Report 
appeared, however, additional and confirmatory illus- 
trations of the same marvellous scenery have been pub- 
lished by other observers, poy by Hayden and Powell. 
The gorges of the Colorado, with walls sometimes more 
than a mile high and running for nearly five hundred miles 
across the tableland, are now more or less familiar, from 
descriptions and sketches, to the geologists of all 
countries. They are admitted, too, to be due, as Dr. 
Newberry first contended, to the gradual erosive action of 
the rivers by which they are traversed. The whole of 
this Colorado basin or plateau is justly regarded as the 
most magnificent example on the face of the globe of 
how much the land may have its features altered by the 
agency of running water. 

In the present Report Dr. Newberry gives the results 
of a second exploration to the Colorado, but to a more 
northern or higher tract than that embraced in his previous 
journey. The Expedition took place as far back as 1859, 
and this Report was written and sent to the authorities 
by the beginning of May, 1860. At that time, however, 
the Civil War was impending, by which not only this 
publication but many others of importance were arrested. 
The recent surveys of the Department of the Interior 
and the Bureau of Engineers having called renewed 
attention to the Colorado region, Col. Macomb and Dr. 
Newberry have succeeded, at last, in inducing the autho- 
rities to print and circulate their account of the obser- 
vations made by them seventeen years ago. It is a 
welcome contribution to the literature of the subject. 
Dr. Newberry, by his summary and his narrative of 
detail, combined with his clever lithographic sketches, 
presents us with so vivid a picture of the landscapes 
through which he has wandered and of the geological 
structure which has given them their character, that 
nothing further can be desired save a personal visit to 
the marvels themselves under his experienced guidance. 
Four of the most characteristic views are here reproduced 
as woodcuts. 

Westwards from the Rocky Mountain ranges to the 
head of the Gulf of California the basin of the Colorado 
stretches as a vast plateau, broken by the transverse gorge 
of the Great Cafion, at the bottom of which, from 3,000 
to 6,000 feet below the level of the plain, the river wan- 
ders to and fro for nearly 500 miles. The plateau is further 
marked by a succession of terraces ending in steep walls 
sometimes: 1,000 feet or more in height, and by occa- 
sional isolated mountain areas which rise above the 
general level like islands from. the sea. These various 
Inequalities, however, when ‘seen ftom any of the emi- 
nences bordering the’ plateau are almost lost in the vast 
sweep of the level plain. Qn’ all sides the table-land is 
Surrounded with mountgin-ranges which seem on the 
whole to have.a meridional. direction, so that the table- 
Jand itself would appear tn be a tract which has somehow 
escaped ‘plication during the movements by which the 
encircling ‘vidges were formed. The isolated mountains 
4° Geological “by J. S. Newb i 
me lating Report, ‘by dat i akg Mir ral bag here Pat 


explotineg Expedition ander Captain J. N. 
reo, wnotion ‘of the Graod and Green Rivers of the Great 
PRINTS. Of th = de ‘gat; (Washington, 1676.) 
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‘fon this plain, however, indicate the same'north and south 
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of the West, 





trend, are composed like these bounding ridges, and ma: 
be referred to the same series and to x similar mode of 


origin. Ge a es 
| In that upper part of the Colorado plateau now'de- 


‘scribed by Dr, Newberry we recognise the same geologi- 
cal formations as well as the same striking me socket . 


colour which have given its name to the chief river. The 


oldest rocks belong to the Carboniferous system. Thence — 


up to strata believed to represent the earlier Tertiary 
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seriés of Europe there is a continuous conformable’ 


development of stratified deposits, These strata spread 
out in horizontal sheets over the plateau. On the eastern 


and western margins they have been heaved up along the | 


flanks of the mountain ridges, and here and there, where 
an isolated axis of elevation or a dislocation occurs on 
the plain, they have likewise been upturned. But for the 
most part they retain their horizontality, so that the lower 
formations are not seen, except where they have been cut 
into at the bottoms of the cafions. The Carboniferous 
limestones contain such characteristic brachiopods as 


Productus semireticulatus, P, scabriculus, P, punctatus, 


Spirifer, and Athyris. ‘The earliest records of that 
region, therefore, are those of a sea-floor, which must 
have stretched eastwards across what is now the range of 
the Rocky Mountains towards the land which then lay 
over the site of the Eastern States. The thickening out 
of the marine limestones towards the west establishes 
this point in the ancient fare geography of the Ameri- 
can continent. Above the Carboniferous limestones and 
shales lie a conformable series of bright red, green, and 
yelow sandstones, shales, and marls, which are regarded 

y Dr. Newberry as Triassic, and perhaps partly Jurassic, 
and which pass conformably upward into massive yellow 
and grey sandstones and green shales, which are placed 
on the horizon of the Lower Cretaceous rocks. These 
latter strata, containing many cycads and ferns, with 
other traces of terrestrial conditions, form the surface 
over an enormous area of the table-land. As they ap- 
proach the broader valleys they end off in a steep cliff or 
blut like a sea-wall, often cut along the edges into nume- 
yous detached tabies, pinnacles, and quaintly-shaped out- 
iers, 
of which the deep gorges have been eroded and their 
bright colours running in parallel stripes along the walls 
of the cajions and the faces of the isolated fragments and 


pillars give an extraordinary character to the fantastic 


forms into which the rocks have been worn. 

The want of any evidence of disturbance from palxo- 
z0ic up into older Tertiary time is dwelt upon by Dr. New- 
berry in this Report as showing the simplicity of the struc- 
ture'of this part of the continent. The facts which he brings 
forward help to make our ideas still clearer of the stages 
by which the present physiography of America has been 
reached. He demonstrates the truth of his previous con- 
clusion that the region of the Colorado is one of vast 
erosion, and he gives some interesting indications of the 
extent of this denudation. He shows that the great plain 
with its surface of firm Lower Cretaceous sandstone was 
once covered by a continuous sheet-of soft Middle and 
Upper Cretaceous shales, of which scattered mounds and 
millions of loose fossils are strewn over the plain, and 
which rise along its margin into an upper plateau over- 
looking the great tableland and presenting a steep escarp- 
ment towards it. These overlying strata are at least 
2,000 feet thick. There cannot be any doubt, therefore, 
that previous to the erosion of the profound gorges the 
tableland was buried under 2,000 feet of soft strata, all of 


The red strata underneath form the platform out: 


which have been removed except these fragmentary relics, 


Dr. Newberry satisfactorily disproves the notion that this’ 
denudation could have been effected by any violent car-. 


rent like those waves of translation which used to be 


called in to account for the existence and distribution of . 


fete 


the glacial drift and erratic blocks. No one can read his: 
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‘bewit driven through them. . Ne'proof of any such move- 
‘heut or of any volcanic ‘action .alder ‘in date than the 
‘Eocene, or Upper Cretaceous rocks, was obtained in this 
Expedition. So that we have here, ayparently, an area 


where any subterranean movements which occurred never 
disturbed the conformable succession. of deposits during 


that vast section, of geological time from the Carbo- 
niferoug (or even from the Silurian) up to the Eocene 
period,’ Whether the traces of terrestrial surfaces indi- 
cated ‘by the plants and lignite beds of the Lower Creta- 
ceods series, ocoutring as they do with marine strata 





hefow.and above them, are to be regarded as marking 


oscillations of the crust, or as due merely to the gradua 
‘up-filling of the old sea-basin and its conversion into 
‘Jagoons and terrestrial surfaces which were subsequently 
‘gently submerged again beneath the Middle and Upper 
‘Cretaceous seas, may be a question for discussion. It 
would seem that coincident with or subsequent to the 
' pre- Miocene'plication and upheaval, volcanic action began 
in the Western States. Dr. Newberry gives a drawing 
and a description of a singular basaltic rock called the 
Needles (Fig. 1) rising to a height of 1,700 feet above 
the Cretaceous floor of one of the tributary valleys of the 
San Juan,.and regards this mass as having been intruded 
among the strata and as now left visible owing to its 
2 alge hardness, while the surrounding and overlying 
soiter rocks have been washed away. But in his former 
Report in conjunction with Lieut, Ives, he showed the 
‘existence of a group of large extinct volcanoes in the San 
Francisco ‘mountain group in Arizona, lying on the south 
side of the Colorado basin, The lava-streams are yet so 
fresh there that he supposes that the last eruption can hardly 
have taken place more than a comparatively few years 
9. Considerably further to the east in New Mexico, San 
‘Mateo rises as another important extinct volcanic cone 
11,000 or 12,000 feet high, whose most recent lavas are so 
fresh that “ it is difficult to believe that they have been 
exposed to the action of the atmosphere even for so much 
as a hundred years.” Dr. Newberry remarks that similar 
but stnaller volcanic vents equally recent in appearance, 
but equally inactive now, are scattered over the entire 
area of the central tablelands from Mexico far up into 
the British possessions. 
The author, who is an accomplished palwontologist 
as well as an active and gifted geologist, has added 
a valuable Appendix, in which he gives descriptions of 
the Carboniferous and Triassic fossils obtained by him in 
the course of the Expedition, and to which Mr. F. B. 
‘Meek! contributes an account of the Cretaceous fossils 
collected. It should be added, that besides the litho- 
graphic sketches the Report is enriched by some excellent 
plates of fossils. ARCHIBALD GEIKIE 
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DEEP SEA MUDS* 
IT, 
_ Perexide of Manganese. 


‘ ' 


PEROXIDE of maffganese occurs widely in ocean deposits, 

either as nodules, incrustations, or as depositions on, the 
bottom itself, It has been found most frequently in the nodular 
‘form in the deep sea clays far from land. It also occurs in the 


worgpanic.oozes, when these contain much volcanic dfivis, or are 


‘near volcanic centres. —_ 
In shallow water, near some volcanic islands, it covers shells 


ahd, pieces of coral or pumice with a light brown ‘incrustation. - 


 $ Siuoe this article was written, the announcement of Mr. Meek's death has 
apap ‘ths country, pale eo Sera tl not woh Nga yagi 
vpon the est 0 wuntalogy.in the Unit tates. itis mach to 
desired hat, per ‘the universal regret with which the death of this able 
morte 
as done. ‘Hid nanterous papers are scattered through so many publications 
(for he seems to have aver at the call of any one who ‘needed his 
assistance), ‘that probally a comparatively small number even of palaontolo- 
gists are aware hem all, | 
* © Op the Distribution of Volcanic Débris over the Floor of ‘the Ocegn ; 
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rt above referred to, I stated that | 


' In’ my. prelimioary rej 
further Tovestigation mig t show that manganese nodales aod 


depositions abound in these regions where we have much of the 


‘ddbris of augitic ot heavy lavas. 


A re examination of specimens since our return confirms this 
view, rever we have pumice containing much magnetite, 


. Olivine, augite, or hornblende, and these apparently undergoing 


decomposition and alteration, or where we have evidence: 
great showers of volcanic ash, there we find the manganese in 
greatest abundance. This correspondence between the-distribu: 
tion of the manganese and voleanic débris appears to me’ very 
significant of the origin of the former. I regard the manganese, 
a8 we find it, as one of the secondary products arising from the 
decomposition of volcanic minerals, 

Manganese is as frequent as iron in lavas, being usually agso- 
ciated with it though in very much smaller amount, In 
magnetite and in some varieties of augite and hornblende the 
protoxide of iron is at times partially replaced. by that’ of 
manganese, ° ; _ 

In the. manganese of these minerals and in the carbonic acid 
and oxygen of ocean waters we have the requisite conditions. for 
the decomposition of the minerals, the solution of the manganese, 
and its subsequent deposition as a peroxide. , 

The carbonic acid converts the silicates of the protoxides of 
manganese, and the protoxides of manganese into carbonate of 
manganese, and thus prepares the way for oxidation by the 
oxygen of the water. | 

t is probable that the action of the carbonic acid is not appa- 
rent, and that the manganese is at once. deposited as a high 
oxide if not as the peroxide. This theory is essentially the 
same as that which Bischof gives for manganese ores generally. 
I have Jaid a series of these manganese depositions on the table. 
An inspection of these and their localities will show that in the 
clays and oozes the depositions are nodular in form, If a 
section be made of one of these, a number of concentric layers 
will be observed arranged around a« central nucleus—the same 
as in a urinary calculus. When the peroxide of manganese 
is removed by strong hydrochloric acid, there remains a clayey 
skeleton which still more strongly resembles a urinary calculus, 

This skeleton contains crystals of olivine, quartz, augite, maj- 
netite, or any other materials which were contained in the clay 
from which the nodule was taken. In the process of its deposi- 
tion around a nucleus, the peroxide of manganese has incloséd 
and incorporated in the nodule the clay and crystals ‘and other 
materials in which the nucleas was imbedded, The clayey 
skeleton thus varies with the clay or ooze in which it was formed. 
Those from a fine clay usually adhere well together ; those from 
a globigerina ooze have an areolar appearance ; those from a 
clay with many fine sandy particles usually fall to pieces. Mr. 
Buchanan informs me that the purest portions of these nodules, 
that is those portions made up of closely-packed concentric 
layers, contain from 30 to 34 per cent, of the peroxide, 7 

Taking the nodule as a whole, it will of course contain very 
much less than this. The nucleus varies in each nodule, and 
that part of a nodule which is made up of concentric layers will 
vary with each locality and with the depth from which it comes. 
We may expect, therefore, that analysis will show considerable 


{ variations in the amount of alumina, silica, and metals, lime, 


&c., in the nodules from different stations. At some places in 
the Pacific the nodules show periods of deposition very distinctly. 
We have first a very compact nodule which may have a shark's 
tooth for a nucleus, and which appears to have been me 
slowly. Then there would seem to have been g shower of ashes, 
Afcer a time manganese was again deposited, inclosing im the 
nodule a layer of these ashes. The most frequent nacleus: in 
the nodules is a piece of pumice or other volcanic fragment, 

In deep sea clays, far from land, sharks’ teeth, ear-bones of 
whales, and fragments of other bones are very often the nucleus 
around which the manganese is deposited. In ote ‘instance a. 
piece of siliceous sponge forms the nucleus. In « globigerina 
aoe a portion of the deposit has apparently formed the ns. 
In these we have perfect casts of the foransinifera, ‘but )]' the. 
carbonate ‘of lime has been removed. The volcanic. fragments 


which have formed the nuclei of nodules appser frequently. to 
have undergone peculiar alterations. For instance, obsidian is 
usually surrounded by beautifolagate banda 

When we found the bottom composed almost entirely of vol. 


hard vother reasons that the sounding tate: 
; was Geposited isi iayers over, 


did not pengtnete it, the manganese was 
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: the bottom itself, ‘Large pieces of this nature were taken several 


‘The escape of carbonic acid through the floor of the ocean 
near volcanic islands may.in these regions greatly accelerate the 
"processes which end in the deposition of the peroxide of man- 
ganese, and account for the great abundance of it in some snch 
. Jogalities where we found it.” 

°° Matloe Fron and Cosmic Dust, 


‘While examining the deposits during the cruise I frequently 
‘observed among the magnetic particles from our deep sea clays 
smali round black-coloured pacticles which were attracted by 
and I found it difficult to account for the origin of 

these, | 
On ovr return home I entered into a more careful examination 
of the magnetic particles. By means of a magnet carefully 
covered with paper | extracted there pa:ticles from the deposits, 
from the pumice-stones, and from the manganese nodules of 
many regions. The great majority of these magnetic particles 
are magnetic iron ore and titaniferous iron, cither in the form of 
crystals or as fine dust. In the clays and in the manganese 
nodules from stations far from land and in deep water there were 
again noticed many small round spheres among the magnetic 

articles, . 

: On mentioning this to Prof. Geikie he suggested that 1 should 
try the method employed by Prof. Andrews, of Belfast, for de- 
tecting minnte particles of native iron. 

This process consists in moistening the magnetic particles, 
which have been extracted by means of the magnet, with an 
acid solution of sulphate of copper, when copper is at once 
deposited on any native particles which may be present. In 
this way I have deiccted native iron in many of our deposits, in 
the powdered portions of manganese nodules, and in pumice- 
stones. 

Prof, Andrews tells me that there can be little doubt that the 
particles on which copper is deposited are native iron, as he has 
found that it is not deposited on nickel, and the chances of 
cobalt being present are very slight. Prof. Andrews warned me 
on the extreme precautions necessary in conducting these obser- 
vations, that no iron from a hammer or other instrument should 
get at the specimen under observation. 

It is true that all specimens of our deposits have heen obtained 
by means of dredges and iron gear, and some of these particles 
may be from this source. 

Many of the particles must have another origin. I have taken 
two of our manganese nodules, and washing them carefully, 
taking care to Jet no iron instrument come near them, have 
broken them by rapping them together. Then taking only the 
interior parts of these nodules I have pulverised them in a porce- 
lain mortar. The magnetic particles were afterwards extracted 


ye 
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Finding them in this'situation favours the iaea that they are of 
cosmic origin, for in such places they are least likely to be 
covered up or washed away. Itis certainly difficult to under- 
stand why the spherules on which the copper is precipated have 
not become oxidised. If nickel he present in them, this may 
retard oxidation to some extent, 

he manganese depositions in ovr ocean deposits are very 
Aifferent in. structure and composition from any of the ores of 
~eceno--- T have had an opportunity of examining, and the 
_. __, , the deep sea far from land have not, so far as I know, 
any equivalents in the geological series of rocks. 

All the subjects treated of in this paper are still under investi- 
gation, and at some future time I hope to present a much more 
detailed account, 2 

These observations seem 
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by a-magnet covered with paper. Now, .., -—---- ,- - -- 
on a glass slide under the microscope, and adding the sulphate 
of copper solution, there was in a few moments a deposit of 
copper on several small perfect sphernles, varying’ in size from 
the rahe to the a} ofan inch in diamiter. I have placed some 
of these sphérules under the microscope arid now show them to: 
the Society. It will be noticed that on one the copper is not. 
deposited all over the sphere, but in ramified spider-like lines, — 
On the cut surface of a meteorite, from Prof. Sir Wyville Thom- 
son’s collection, which I also exhibit, the copper is precipitated 
in precisely the same manner as on the little sphere on the man 
ganese nodule. Besides the spherules on which the copper is’ 
deposited, there are others generally of a larger size and dark 
colour, These are, so far as microscopic examination shows, 
quite like the particles on the mammilated outer surface of this 
Cape meteorite, also from Sir Wyville’s collection. 

These spherules have hitherto only been noticed in, those 
deposits in deep water far from land, and where for many reasons 
we believe the rate of formation of deposits to be very slow. 

They occur also onty in those manganese nodules which come 
from the same deep sea clays or deposits far from land. es 

The particles of native iron found in pumice-stones are hot - 
numerous, and never take the form of spherules so far as ‘ob-_ 
served. Some of these porticles of native iron may then come 
from the dredge. Other particles come from the pumice and’ 
the volcanic materials. Prof. Andrews long since showed that 
minute particles of native iron existed in basalt and other rocks... 
And lastly, the spherules of which I have been speaking, appear . 
to have a cosmic origin. ; 

The reason for these spherules occurring only in deposits far 
from land and in deep water, may be more apparent by rsfer- 
ence to the annexed diagram, which might represent a section 
from the west coast of South America out into the Pacific 500 
miles. Along the shores of the continent, as at z, we have an 
accumulation of river and coast detritus. At 4 in depths from 
1,400 to 2,200 fathoms we have a globigerina ooze mostly made 
up of surface shells, At, in a depth of 2,300 to 3,000 fathoms, 
all the surface shells are removed from the bottom. No coast 
detritus reaches this area, and we find in the deposit pumice 
stones, some volcanic ashes, manganese nodules, sharks’ teeth, 
and ear-bones of whales. It is only in areas Jike this that we 
find sharks’ teeth and ear-bones of cetaceans in any numbers, 
Some of them from the same haul are deeply surrounded with 
manganese deposit, and contain little animal matter, while others 
have no deposit on them, and seem quite recent. These, and 
other facts which might be mentioned, all argue for an exceed- 
ingly slow rate of deposition. Now it is in these same areas that 
the spherules of native iron and other magnetic spherules ate 
a , both in the deposits and in the manganese nodules from 
them, 
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into the sea by rivers and rains, and are constantly floating on 
the surface of the ocean far from Jand. =~ 

Third.—That the clayey matter in deposits far from land js 
principally derived from the decomposition of the feldspar in 
fragmental volcanic rocks, though in the trade wind region of the 
x ome Atlantic the dust of the Sahara contributes much material 
or clay. 

ny 4-—-That the red carth of Bermuda, Bahamas, Jamaica, 
and other limestone countries, is most probably originally derived 
from the decomposition of pumice stone, while these limestones 
were in the process of formation. 

Fifth—That the peroxide of manganese is probably a secon- 
dary product of the decomposition of the volcanic rocks and 
minerals present in the areas where the nodules of manganese, 
are found. | 4 oe 

Sixth,—~That there are many minute particles of native iron 
in deposits far from land ; that some of these particles are little. 
spherules ; va these ee well as some other spherules which 
are. magnetic, have ably a cosmic origin. hoy a 

aaa ale ay te paveaide of manganese depositions in the 
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Lighth.—— That we do not ‘appear to have equivalents of the 
“tocks re forming in the deep sea far figm land, in the geolo- 
gical series. : 

In conclusion, T have to acknowledge much assistance in these 
investigations from all my. colleagues, especially my indebtedness 
to Sir Wyville Thomson ahd Mr. Buchanan. 

Since my return I have received many hints from Profs. Tait, 
Geikie, Turner, Dr. Purves, Mr. Morrkon, and other gentlemen. 

In ‘much of the mechanical work which an examination of 
theae deposits has entailed, I have, both during the cruise and 

- since my retorn, had the assistance of Frederick Pearcey. 
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OUR ASTRONOMICAL COLUMN 


New Cometr.—-M. Stephan, Director of the Observatory at 
Marseilles, announces the discovery of a new comet by M. 
Borrelly on the morning of the 9th inst, It is described as 
bright, round, with a well-defined mucleus, and 34 minutes in 
diameter, The first complete observation pave for its position — 

Febtuary 8 at £6h. 57m. 58s. M.T. at Marseilles, 

Apparent Right Ascension 17h. 13m, 22°78, 

sy North Polar distance ve OF? 28! 20" 

Diurnal thotion in R.A. + 1m. 448.3; in N.P.D. — 3° 7%. 
M. ‘Borrelly was also the discoverer of the last unpredicted 
comet, on December 6, 1874, in which year six comets were 
observed ; in 1875 only two were observed, both known comets 
of short period ; in 1876 none. 

Tue OCCULTATION OF REGULUS ON FFURUARY 26.—The 
occultation of a star of the first, or between the first and second 
magnitudes, is a sufficiently uncommon phenomenon to attract 
attention. Regulus will be occulted on the 26th instant while 
the moon is at a considerable altitude, and te facilitate the calcn- 
lation of the times of immers‘on and emersion at any place in 
this country we will apply the very convenient method given by 
the late Prof. Littrow for distributing such predictions over a 
limited area. 

Putting the latitude of the place = 50° -+ /, and expressing 
din degrees, and the longitude from Greenwich = L, and ex- 
pressing L. in minutes of time, + if east, — if west, and found- 
ing the equations upon direct computations for Greenwich, 
Edinburgh, and Dublin, we find with the Nautical Almanac 
elements, 

Time of Immersion 





= 12h. 47m'2 ~ [o'oogs|7 + [9°5191] L 


eke at ememtion = 13h. S3m°s ~ for2188]/ + [93209] L 
“fom Ne Pome | ~ — 230°8— (ou85]! — [orat8] L 


The quantities within brackets being logarithms and the result- 
ing times for the meridian of Greenwich. 

The following are the circumstances of the occultation at a 
few of our observatories; Greenwich time throughout :— 


Immersion. Emersion. Bs See of 
. “ h.. m. hom. 
Cambridge .. ... 12 45°! _ ¥3°49°9 229 
Dublin... ...  ... 12 3$°4 13 42°5 235 
Edinburgh... 12 36°9 13 40°9 227 
Greenwich 12 45°7 13 510 231 
a ie 12 397 13 45°2 231 
Oxford . 12 43°7 13 49°5 232 


‘No other sceilisuon of so bright a star, visible in this coun- 
try, will take place until July 28, 1879, when Antares will be 
occulted. 

Amongst the Chinese observations collected by the Jesuit 
missionary, Gaubil, are a number of occultations of Regulus, 
the earliest. of Which is dated March 16, A.D. S01. While re- 
ferring tb this: stat, we may mention a remarkable approximation 
of several planets near'it, which is also recorded in the Chinese 
annals, and which, so far a’ we know, has never been examined, 
As interpreted bv ‘Ganbil. the observation rans thus :-—~ — 
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In Bic, 2, second year Ho-ping, in the ‘tenth | moon, between ‘ 
the 20th and last day of the moon, Saturn distant, from Regulus | 
1°" (Chinese measure), Jupiter to the north-weet 1°, Mars to 
north-west 2°, ; 

‘The Chinese commenced their year at the new inden lieme. 
diately preceding the sun’s entry into the sign Pisces, and their — 
months were lunar, Accordingly in n.c, 27 the first moon com- . 
menced soon after midnight on February 10, Greenwich ‘time, . 
and the tenth moon on the evening of November 23 the time - 
indicated by the Chinese record is therefore probably between | 
November 23 and December 2. Perhaps some one may have 
the curiasity to examine this reported conjunction of Mars, 
Jupiter, Saturn, and Regulus. We can state positively that an . 
occultation recorded about forty years earlier, observed under 
the same dynasty, Han, and at the same station, that of the 
Chinese court at Si-gnan-fou, in the province of Chen-sy, actually 
occurred, according to our latest tables, and at the hour recorded | 
in the Chinese annals. 

Tur Sorar Ecuirse or 1567, APRIL 9.—-PTrof. Grant, in his 
valuable ‘ History of Physical Astronomy,” remarks that ‘‘the | 
earliest eclipse which was unequivocally asserted to have heen 
annular was one which occurred in the year 1567.” It was ob- 
served at Rome by Clavlus, of Calendar celebrity, who has 
recorded that when the obscuration was greatest there still 
remained round the moon’s limb a very narrow ring of the solar 
light. Kepler (‘* Ad Vitellionem”) found from his tables the 
sun would have entirely covered the moon, and hence considered 
that the luminous ring, mentioued by Clavius, was in reality the 
corona, visible during total eclipses of the sun, 

The elements of the eclipse of 1567 obtained upon a similar 
system of calculation to that applied to other modern solar 
eclipses in this column are as follow :— 


Conjunction in R.A. 1567, April 8d. at 23h, 17m. ros, G.M.T, 





R.A... a rs ah is 26 30 wd 
Moon’s hourly motion in R.A. 33 8 
Sun’s ‘i 2 19 
Moon's declination’ Il 27 45 N. 
Sun’s ei 10 58 57 N. 
Moon’s hourly motion in decl. — 9 ON. 
Sun’s 0 52N 
Moon's horizontal parallax se 57 36 
Sun’s ae Oo 9° 
Moon’s true semi- diameter 1§ $4'0 
Sun’s + ” 15 417 


The sidereal time at Greenw ich mean noon, April 9, was 
th. 47m. Ss, If with the above clements we make a direct cal- 
culation of the circumstances of the eclipse at Rome we find a 
very great eclipse little short of totality ; began at 10h. 41m, og 
A.M., ended at rh. 42m. 238. P.M. mean times at Rome, magni. 
tude 0'9972, go that the breadth of the crescent was about 2} 
seconds. The eclipse would be total for a few seconds on the 
central line in this longitude, the augmented semisdiameter of 
the moon exceeding the sun’s semi-diameter only 1/°5 ; but our 
result as it stands may very well explain the words of Clavius, 
the extremely narrow crescent of the solar disc still remaining, - 
added to the probable visibility of the brighter part of the’ corona, 
giving to the naked eye the appearance of a narrow seg ring 
of light. 

Niw Minor PLANET.—No. 172 of the group of sinall planeis 
was detected by M. Horrelly at Marseilles on the sth inst. 3 at: 
2h, 8m. its R.A. was oh. 35m, 36s., N.P.1). 80% 30°"9, twelfth | 
magnitude, On the following night at gh. 58s. ite R. A, wee 
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ME 7 EOR OLOGICAL NOTES | 
METROROLOGY OF THE Linvan Dusert,-—A second, volume . 
of Gerhard Rohlf’ great expedition into the Libyan desert heq 
been recently published at Cassel, under the editorship. of Dr. 
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W. Jordan of Karlsruhe, giving the detailed results of the res 
, searches of the expedition into the physical geography and meteor. 
i ology of this region during the winter of 1873-74. Though the 
i observations extended only over a comparatively brief period, 
i yet from their evidently high quality, the ability with which they 
have heen discussed, atid the physical characteristics of the 
* region, the results thereby obtained form an exceedingly valu- 
able contribution to meteorology. The results of the two-hourly 
| observations show, as regards the daily maxima and minima 
of atmospheric pressure that the forenoon maximum and after- 
noon minimtim are very greatly in excess of the others, and that 
the difference between them indicates an amplitude of range in 
accordance with that given for this region in Buchan’s recently 
publisted charts of diurnal barometric range. The temperature 
has a daily range of 24°'5, the maximum occurring about 3 P.M., 
and the minimum a little before 6 a.m. The lowest observed 
. temperature was 23° in the earlier part of February, The 

minimum of vapour tension occurs about 6 A.M., and the maxi- 
mum about 11.4.M. While the mean relative humidity at Cairo 
_ in winter is 65, it isonly 51 in the desert, falling to 35, the mini- 
/ mum at 2 P.M., the dryness of the climate being thus very great. 
| A humidity of only 17 was observed at Sandheim on February 12, 
tat2r.m. Rain fell from February 1 to 4, thunder was heard on 
‘ the second, and during next night 0-48 inch of rain fell, soaking 
; the sand of the desert toa depth of about five inches—an amount 

of rain of rare occurrence in the district. The prevailing winds 
‘are north-westerly, those having the highest percentages being 
i W. 16, N.W. 34, and N. 27, or 77 per cent. Warm springs 
{ occur in several of the oascs, the highest observed being at 
. Dachel, the temperature of which ranged from 92°'3 to 96°8, or 
; about 15° above the annual mean temperature of the lTocality. 
iThe magnetic declination was observed on January 1, at ten 
{places variously situated between 25° 11’, and 29° 12’ Jat. N., 
Sand 25° 31’ and 32° 34’ long. E. of Greenwich, the results of 

: which, when compared with the observations.of declination made 
Lin 1819-20 by Cailliaud indicates an annual variation of 6°4 
being closely approximate to that of Central Europe. 
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( HEerout or THE SRINE AT PAIS DURING 1876.—In the 
: Bulletin International of the Paria Observatory for January 13, 
. the height of the Seine is given for cach day of 1876, as observed 
at Pont dela Tournelle and Pont Royal, The zero of the scale 
at Pont de la Tournelle is the lowest point to which the river 
fell during the great drought of 1719. The highest flood hitherto 
recorded measured 27 feet in 1658, and the greatest dryness 
3°28 feet below the zero of the scale on September 29, 1865. 
During 1876 the greatest flood was 21 feet on January 17, the 
greatest dryness 0°89 foot, and the mean for the year 3°15 feet, 
being 0°82 foot below the mean calculated by Delalande. 


‘Oscr~iations or Tinrs.—The meteorological Ludictin of 
the Brussels Observatory for January 26 calls the attention of 
metcorologists and ‘physicists to a remarkable perturbation in the 
state of the sea, shown by the mardgraphe of Ostende. ‘The 
low-tide level on January 25,” the 2udletin says, ‘‘ was by thirty- 
five centimetres, lower than it should have been, and the high- 
tide level in the evening was lower by sixty centimetres, as if the 
tide were, stopped in the last part of its ascending motion. 
"Phate. depressions of the ‘sea-level took place under quite the 
daria clrountatances of wind at Ostend, as those which were ob- 
served during an elevation of the level, on January 2. The local 
direction of thé wind, in the report, cannot be the cause of these 
oscillations, and the true cause remains thus unknown, and well 
deserving the full attention of meteorologists and physicists.” 


_ “Huggicanz OF JANUARY 31, IN Bria AND Horann. 
~The huticane which, accompanied by an unusally high tide, 
‘Visited the shores of the North Sea during the night of January 
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height reached by the tide at Ostend was 7°5 metres. above the 


succes, 


343, 


mean level of the sea, and the height of the waves during the 
hurricane was about 12 metres (40 feet), the mareograph show- 
ing fluctuations from 195 to 1°5 metres above zero, The fife 
thus exceeded by about 4 feet the highest tides remembered at 
Ostend, The embankment of the town was destroyed for a 
length of more than 7oo feet, and stones 14 feet long were’ 
thrown by the waves to distances of about 40 feet. Large parts 
of the town were inundated. At Antwerp the tide which swept. 
along the Scheldt was higher by 1 foot than the highest tides 
remembered. The shores of the river were therefore inundated, 
as well as some of the polders, which appear now as immense 
lakes, “The streets of Antwerp were covered with water 1 metre 
deep ; Mechlin, Termonde, and many other places, were also 
flooded. In Holland the ravages were not less, Rotterdam 
was inundated, the Maas reaching a level only 6 centimetres 
lower than that reached in 1825. Various other places in 
Holland suffered. Numerous accounts received at the Brusse’s 
Observatory from various points of the kingdom will enable the 
path of the hurricane to be traced with great accuracy. It is 
worthy of notice that it took one hour and a half to go from 
Ostend to Brussels. 


WEATHER Nores,—Letters received from the United States 
on Saturday last state that the weather on the Atlantic seaboard 
has been intensely cold; temperatures from ~- 35° to - 40° have 
been recorded. At Baltimore, on the 26th ult., the temperature 
was the lowest known for many years, and the ice extended fully 
sixty miles down Chesapeake Bay, effectually blocking the 
harbour. Several steamers were compelled to put back, being 
unable to force their way through the ice-ficlds. Seventy vessels 
were locked in the ice twelve miles down the bay and the crews 
were in great distress. Very heavy snow-storms are reported 
from the west of the State of New York, by which railway 
travelling was all but stopped. Australian letters report exceed- 
ingly intense heat in Victoria during the month of December, the: 
temperature in the shade rising on the 15th to rr0°7 at the 
Melbourne Observatory, and at some places in the interior, 
116°'o was recorded, 


INTERNATIONAL WEATHER MaArs,—We have the greatest 
pleasure in noting that the system of simultaneous observations 
of atmospheric changes for the construction of the valuable 
weather maps issued under the direction of Gen. Myer, of 
Washington, U.S., which is already carried practically around 
the northern hemisphere on land, has recently received a large 
and important expansion. A general order was issued by the 
Navy Department, on December 25, to the commandants of 
naval stations and commanding officers of vessels of war, direct- 
ing meteorological observations to be taken, recorded, and for- 
warded to the Bureau of Navigation, a particular officer being 
designated as responsible for the duty. The observations are to 
be of such a character as to be suitable for the preparation of 
synoptic charts, and to embrace, whenever practicable, at least 
atmospheric pressure, temperature, wind, rain, wet-bulb thermo. 
meter, sea-swell, and weather daily, on board every vessel in com 
mission, and at every naval station of the United States at 7.35 
A.M. Washington mean time (0.43 P.M. Greenwich mean time). 
The Secretary of the Navy enjoins the greatest care and promp- 
titude in the taking and recording of these observations, which 
thus form part of the system of international meteorological 
observations tdken simultaneously, upon which the United 
States have entered. We very earnestly hope that the navies 
and the mercantile vessels of all civilised countries will soon 
join in carrying out this magnificent scheme of observations | 
originated by the Americans in 1873, and since then furthet 
developed and carried on’ by them with the highest ability and | 
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: } C. Poggendorff, the pmalen der Physik und Chemie will in 
future be edited by Prof, Dr. G. Wiedemann, of Leipzig, assisted 
by Prof. Welmholtz, and the Physical Society of Berlin. Prof, 
Wiedemann possesses admirable qualities for the new position, 
and under his supervision this well-known scientific journal will 
at least lose none of its former valuable features, The first num- 
ber of the Azid/éiter, the newly-founded adjunct to the 4unekn, 
has-alrearly been issued. It will not only offer a review of con- 

temporary physical research, but will seck to replace the supple- 

"mentary volumes of the dzsaden. 


Tun Council of the Royal Society of Edinburgh has awarded 
the Macdougall-Drisbane Gold Medal to Mr. Buchan for his 
paper on the diurnal oscillation of the barometer, as forming one 
of an important series of contributions by him to the advance- 
ment of meteorological science, 


THE great Von Baer medal, worth over 1,000 roubles, and 
bestowed but once in three yenrs, has been given by the St. 
Petersburg Academy of Sciences, to Dr. A. Gitte, Professor of 
Zoology at Strasburg, in recognition of his remarkable work 
“ Die Entwickelungsyeschichte der Unke.” 


A MEDAL to commemorate the part taken by the Institute of 
France in the observation of the transit of Venus has been struck 
at the national mint. It bears the representation of a female 
passing bcfore the car of Apollo, with the mutto in Latin, 
“Ovo distent spatio, sidera juncta docent.” Each mem- 
_ber of the Institute bas received a silver medal, as well as 
the heads of the mission ; the assistants received a bronze one, 
A medal has been cast in gold and presented to M. Dumas, the 
President of the Transit Commission. The expenses were 
defrayed by subscription among the members of the Institute. 


Dr. STRAUDBERG, the president of the Swedish Academy of 
Sciences, died suddenly in Stuckholm on February 5. 


Tux Norwegian Government proposes to send out a vessel 
during this year for the purpose of deep-sea exploration in the 
Atlantic. A credit of 103,000 kronen has been sought from the 
national Parliament to cover the expense of the expedition. 


BaRon Barri, whose sad end at Loanda we mentioned last 
week, belonged to one of the oldest families of the Bavarian 
‘nobility. Although but thirty-one at the time of his death, he 
had already won a name by valuable researches on the nature of 
the Swiss placiers, and hy geolugical investigations in various 
parts of Europe. 


» Fora number of years the University of Jena has been unable 
from lack of funds to meet the demands of modern university 
education, by the increase of professorships, establishment of 
scientific collections, &c. So severe hay been the check upon 
the growth of the ifftitution, that its friends have finally set on 
foot energetic measures to obtain a Jarge increase in the annual 
grants from the various grand ducal governments upon which it 
depends for support. Saxe-Weimar has already promised an 
addition of 40,000 marks, and it is probable that this histcric 
tniversity will soon be relieved from its embarrassments, 


We regret to announce the death of the eminent surgeon, 
Sir William Fergusson, Bart, on Saturday fast, in his sixty: 
ninth ‘year. 


_-WoRx is about to be commenced on the new buildings for the 


University of Strasburg, They will be situated to the north. 


east of the City, with which they will be connected by a broad | 


promenade, and will provide accommodation for about 1,500 


studenis, . 
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‘The ‘Government grant for the purpose amounts to. 
1 called museums, would suffice forthe: formation. hind” misidterts., 


| Feb. 13, 1897 


ch neem coasts cicnacr raat de 
THe Hunterian Oration at the Royal College of Surgeans was | 





1 di é 
_ Acc URDING ta arrangements made. since the death of Prof. - elivered on Tuesday by Sir James Paget, in presence of the 


Prince of Wales, and a large and brilllant company. Sir James 
sketched the career, and pointed out the: quantity, the wide 
range, and importance of the work done hy Hunter, | 


As Prof. Kirchoff refused the directorship of the Sun Observan- 
tory at Berlin, a Committee of Direction has been appointed, 
consisting of Professors Kirchhoff, Furster, and Awers. 


AMONG the Bills to be brought befure Parliament this session 
is one by Mr, Hardy ‘‘to make further provision respecting the 
Universities of Oxford and Cambridge, and the colleges therein,” 


On Thursday last, Prof. Alexander Agassiz, who has been on 
a visit to this country for the purpose of Investigating the results 
of the Challenger Expedition, embarked at Liverpool on board 
the White Star steamer Jriannic on his retura home. On 
the Wednesday evening he was entertained at dinner by the 


“members of the Liverpool Art Club, and on Thursday, after 


visiting the Library and Muscum of this town he was invited by 
the Mayor to lunch with the members of the library and museum 
committee at the town hall. 


Dr. N. v. KONKOLY, the director of the O. Gyalla Obser- 
vatory in Ifungary, is at present engaged in an extensive series 
of observations upon the spectra of the fixed stars. In the Feb- 
ruary session of the Hungarian Academy of Sciences he gave 
the results obtained with 160 stars. Vogel's division into three 
typical classes, white, yellow, and red, is followed. An inte- 
resting observation was made upon B Lyra, ‘The bright bands 
in its spectrum detected by Vogel in 1871 have now entirely dis- 
appeared, and were probably due to an astral protuberance. 
The same astronomer laid also before the Academy a carefully 
prepared record of all shooting stars observed in Hungary 
during the past six years. Their number amounts to about 
2,000. 


Torb Noxrunrook has presented to Oxford University a 
valuable collection of skins of the game birds of India, collected 
for him by Mr. A. O;. lume, C.15., a distinguished Indian orni-— 
thologist. Lord Northbrook, in a letter to Dr, Acland, assures 
him that the collection is very perfect, if not unique, 


A SINGULAR case has been tried at Paris, A manufacturer of 
gelatine complained that the water sapplicd by the new city 
waterworks was too good for him, and that he could not con~ 
tinue the manufacture of his gelatine. Ife claimed about 3,000/. 
damages, but his suit was dismissed with costs, 


AY the next session of the French Association far the Ad. 
vancement of Science, in August, the Geological Society of 
Normandy will organise an eahibition of all the geological and 
paleontological products of the five departments which compose 
that old province. 


We have received the first two numbers of anew monthly 
Italian journal, £lettricita, It is published at Florence, 


WE regret that our space only admits of our acknowledging 
the receipt of the Proceedings of the Liverpool ‘Literary, and 
Philosophical Society for 1875-6, This vulume, like many of itp 
predecessors, contains a considerable number. of” papers af real | 
value in vatious cepartments of science. Messrs. Longpaaass nad ; 
Co., are the London publishers, 


6 Tae, Report of the Committee of the East’ Kent Nataral 
History Society contains some forcible remarks on the condition. 
of provincial museums in the same direction as those of Prof. 
Boyd. Dawkins, which we reported some weeks age. It is shown. 
that the rates now squandered in ‘support of those: mmiscel- o 
lancous and, mdtley gatherings, and. incoherent medleys: ‘vagaely 
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aden: of mvusenms worthily so nained, and: admirably adapted by 


judivious selection.and arrangement to forward the education of 


ous youth, and the direction of all classes of the people in the 
study of natural science. But, eo far fronr promoting this worthy 
end, the managers of many provincial museums s¢em to under- 
stand nothing more than the establishment of unmeaning curio- 
sity shops, better fitted to amaze the eyes and puazle the brains 
of the groundlings, than to convey rational amusement and in- 
struction. to the people. Thus the study of the sciences of 
natural bistory'is rather retarded than advanced, and the pre- 
valling ignorance maintained and confirmed. Local museums 
should be adapted to the best mental culture. They ought to 
have a few good preparations, whether exotic or native, to 
exhibit plainly the general principles of nature, and systematic 
gets of many specimens to display particularly the natural history 
of the district ; while the needless and grievous expense of room 
and money, caused by the acquisition and preservation of a 
gallimaufry of unsuitable objects, should be most strictly avoided. 
The rapid spread of knowledge, the report states, will soon con- 
vince the rate~paying public that their rates should be expended 
with at least some regard to the instruction of the rising genera- 
tion. We sincerely hope so. 


Unper the heading, ‘Can Birds Count?” Mr. C. W. Wade, 
of Magdalen College, Oxford, writes as follows :—~‘' I have often 
noticed that crows crowded on Sundays to a certain place, where, 
on the seventh day a friend of mine was in the habit of arausing 
himself by placing a quantity of broken biscuit on his window- 
sill; he had time for this only on the Sunday morning, and 
during the week no food was so presented. We noticed that on 
the Sundays a crowd of the birds came about the window, 
whereas on other days no special sign of excitement was visible 
amiong them. The opinion I formed of their power to count 
the days as they passed has been strengthened by hearing the 
fullowing story.” Mr. Wade then states that a gentleman much 
troubled by the depredation of crows built a shed at a distance 
from his house, where he tovk up position with gun and ammuni- 
tion, After the first shot the crows would not return, so the 
gentleman took a friend with him to the shed and then sen! him 
away, he himself remaining ; but the crows kept out of range. 
Taking others with him up to the number of twelve, and sending 
them off separately, the result was the same. At thirteen, how- 
ever, the crows seem to have lost count, and returned. ‘To be 
fully credible the account ought to be first-hand, as it is not, and 
based on a regular series of experiments. 


Any information on the prospects of the future supplies to this 
country of Russian boxwood is a matter of some importance, 
therefore it is interesting, if not entirely satisfactory, to read in 
a recent report from Poti, the port from whence the bulk of the 
boxwood is shipped, that, though considerable quantities are 
still exported, it becomes annually worse in quality, and the 
supply for shipment at Poti must soon be exhausted. The ex- 
port from the Abkassian forests is still prohibited by the Russian 
Government, but it is said that this restriction will shortly be 
removed, The writer of the report referred to describes a journey 
be made in 1873, through splendid forests of Normandy pine, 
hirch, beech, oak, chestnut, walnut, and boxwood. With the 
opening of these forests it is estimated there will be a plentiful 
sipply of prime boxwood for about fifteen years, after which 
Chat.of inferior quality must be resorted to, as in Mingrelia. 
Boxwood, it seems, has also become quite recently an article of 
Commerce from Taganrog to France and England ; about 4,000 
tons were shipped to these two countries during the year 1875, 
at a cost of. from 8/, to 10/. per ton, free on board. This box- 
wood is drawn from Persian tercitory, on the southern coast of 
the Caspian See, across which it is conveyed to Astrachan, 
‘Renee up.the. Volga to Traritzin, whence it passed over to 
Kalatch, da'the Don, for Rostoff' and Tagantog. 
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No, 7, concluding vol, li. series ii, (Science) of the Proceedings 
ofthe Royal Irish Acad: my, es just been. published. It contains 
a report on Irish Hepatice, by Dr. David Moore; a revision of 
the species of Abies of,Endlicher and Parlatore, and Psendotsuga 
of Carriére.and Bertrand, by Prof. M‘Nab ; contribution to the 
history of Dolomite, by Mr. E. Hardman; on Glucinum, by | 
Prof. E. Reynolds ; on the chemical changes in potato disease, | 
by Rev. Prof. Jellett ; on remains of Cervus megaceros, by G. 
Porte ; on the detection and precipitation of phosphoric acid by 
ammonic molybdate, by A. N. M‘Alpine; on the product of | 
the squares of the differences of the roots of a cubic equation, 
by Prof. Young ; and on a new genus and species of sponge, by 
Prof. E. P. Wright. 


Tu February session of the Berlin Geograp hical Society was 
devoted to detailed reports from the lately-returned Alrican ex. 
plorers, Dr. Pogge and Dr. Lenz. The former described his 
journey from Angola to Massumbu, the chief town of the 
Watajombas, whose existence has hitherto been regarde¢ as 
mythical, The difficulties of the route were few, and the cli- 
mate in the interior healthful. Dr. Pogge’s experience would 
s cmto point out his route as one of the most desirable for 
future expeditions to use in attempting to reach the interior of 
the continent. Dr. Pogge stated his belief that the Casai or 
Casabi is the Upper Congo, and that the Lualaba flows into the 
Ogovai. A letter in Tuesday’s 7imes, from an Angola paper, 
written by a Portuguyse merchant, is of the same tenor. It 
states that a Portuguese, whose name is not given, has found the 
source of the Zaire, twenty days’ march east from Malange, and 
one day’s march from the capital of Dumbo Tembo. The river 
is known as Casai or Casabi till it crosses the country of Lunda, 
when it gets the name of Nzare. Livingstone, in a letter dated 
Cassange, February 13, 1855, mentions the common belief there 
that the Casai and Quango join to the north of Cassange, and 
form the Zaire or Congo, We seem to be getting near the solu. 
tion of the problem. Dr, Lenz, at the same mecting, sketched 
rapidly the resulis of his three years’ wanderings among the 
Oskebas of the Oyowai district, by whose assistance he was 
also able, although with the greatest difficulty, to penetrate to 
the Adooma land, and touch his farthest point to the cast, 
Banjska, The interesting results of his anthropological and 
ethnological studies arnong the Oskebas, we hope to give more 
fully. 


ON Monday evening, Gen, R. Strachey gave the first of a 
series of lectures on Scientific Geography at the Geographical 
Society, He traced the progress of Geographical Science, 
pointed out the wide field embraced by it at the present day, and 
showed its aims and its importance. 


THE annual meeting of the American Geographical Society 
was held on January 16, Rev. HI. W. Bellows, D.D., in the 
chair, The annual election of officers and members of the 
Council was held. Chief-Justice Daly was ce-elected president, 
and delivered his annual address on the Geographical Work of the 
World for 1876. The address, of which an early copy has been 
forwarded to us, is one of great interest, and contains a compre- 
hensive view of geographical work during 1876 in all depart- 
menis and in all parts of the world. Mr. Daly criticises with 
some severity various statements as to previous explorers in the 
Report of Sir George Nares, He commends the plan proposed 
by Dr. Hayes some years ago, of carrying on polar explora- 
tion by establishing a station at Port Ffoulke, a plan substantially 
the same as that proposed by Capt. Howgate of the U.S. Signal 
Service, to which we referred in a recent number. Mr. Daly 
mentions the interesting fact that the first Geographical Society, 
was probably that founded in Venice in 1688, under the name of 
* Society of Argonauts,” followed a few years later by an asso-— 
ciation of the same kind established at Nuremberg. For English « 
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‘aecount of the work of the various 1J.S. Surveys for 1876. We 
\ wepret that space prevents ns doing tnore than referring to this 
interesting address, t 


At the last ‘session of the Berlin Academy a letter was read 
from Dr. J. M. Hildebrandt, travelling under the auspices of the 
Academy, who on December 10 was ‘preparing to leave Mom- 
basse, in Zanzibar,for an extensive expedition in the Kibuyn 
Taud, ‘The chief aim of the undertaking will be to study the 
snowy regions. of the lofty chain of mountains bordering on the 
‘epastJand, One of the first efforts will be directed to scaling 
‘the lofty summit of the Kenia. : 

Die Natur for February 12 contains a paper by Karl Emil 
Jang, “On the Family Conditions of the Australian Natives,” 
in which he states some facts with regard to thefr marriag 
customs that deserve the attention of ethnologists, | 


No. 3 of the Bullain Trimestriel of the Cairo Geographical 
Society contains a paper by Dr, Giissfeld on his exploration in 
West Africa, and a paper of great value by Col. Colston giving 
the results of his observations among the Bedouins of Sudan and 
Kordofan, Accompanying letters from Col Gordon, which have 
been referred to ‘by us already, are four maps of the course of the 

Nile in the region of the great lakes. 


We have received a copy of a lecture on the English Arctic 
Expedition given at the Scientific Club, Vienna, by Dr, Cha- 
vanne, forming one of a series of cheap popular scientific lectures 
which are being published by A. [artleben, of Vienna, 


. SEVEN weekly meetings of the Cambridge University Natural 
“Selence Club were held during the last (October) term, when 
‘the following papers were read :-—‘‘On Analogies between the 
Senses in Man,” by J. Allen (St. John’s); ‘‘ The Pectoral and 
Pelvic Girdles,” by T. W. Bridge, B.A. (Trinity); ‘* The 
Probable Age of the Earth,” by E. B. Sargant (Trinity) ; 
*© Caves,” by J. E. Marr (St. John’s) ; ‘‘ The General Anatomy 
and Functions of the Cerebrum,” by O. A. Browne, B.A, 
(Trinity) ; ‘‘ Fermentation,” by A. Hill (Downing); ‘ The 
Chemical Composition of the Albumenoids,” by 5. H. Vines, 
B.A. (Christ's). Seven meetings are arranged to take place 
during the present (Lent) term. ‘There are nineteen members 
in residence. 


Pror. OGDEN Roop has called attention (4a. Journ. af 
Sei. and Arts) to some cases in his own experience, which, along 
with an experience described by Tait, seem to prove that our 
‘yetinal apparatus for reception of waves of light of medium 
Jéngth is more liable to be strained by nervous shocks or by pro- 
Tonged excitation, than that designed for reception of waves of 
greater or less length. Thus nervous derangement and prolonged 
excitation may produce temporary green colour blindness. The 


effets Prof. Rood observed were in recovering from effects of | 


chloroform, exposure to bright white light out of doors (when 
white objects seemed at first purplish red), and convalescence 
from typhoid fever (when white objects appeared of a weak 
orange yellow). 


THE works in connection with the Paris {Exhibition of /1878 . 


are progressing with surprising activity. The buildings, which 
smust be ready in the end of March by contract, will be com- 
‘pleted before the appointed time. a 
| Is the February Session of the Wurtemberg Anthropological: 
Society, ‘2 somewhat novel communication was presented by 
Prof. v, Zech, the statistician of the Society. He instituted a 


careful comparison. between the retums of the late. parliamentary | 
election. and the anthropological statistics, of ‘the kingdom col. 


lected during the past. year. ‘The majorities of the government 
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waviw mone ineatiahiy obtained in districts where light-coloured’ 


‘geaders one of the most yalustle parts of this address is the . 
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hair and. eyes predominate. ‘The  Scésarses, the’ Ultramon-_ 
taney, formed a- medium class with rega#d to “complexion, &c., 
and were not recruited from among the black-baired and the. 
black-eyed, who seemed on the contrary tobe the chainpions of . 
social democracy.’ | er a 
| THe American Naturalist for February contains an Account 
of the Natural History of the Fanning Group of Islanda, by 
Dr. T. H. Streets. These are four coral islands in the Pacific, | 
stretching froma 1° 57’ N. to 5° 49’ N., and from 187° 24" to: 
162° rr’ W. They do not seem to have been yet grouped on 
any chart. | 


A SECOND edition, revised to December 31, 1874, has been 
published of the “ Catalogue of the Publications of the United 
States Geological and Geographical Survey of the Territories.” 


| Since 1867, forty-one publications have been issued, besides 


twenty-five maps. <A considerable list of works in process of 
publication and in preparation is alsa given. re te 


At the meeting of the Brighton and Sussex Natural Elistory 
Society, held on the 8th inst., an interesting paper by Miss Crane 
was read, “On Certain Genera of Living Fish and their Fossi} 
Affinities.” It is reported in full in the Sussex Daily News ut 
February 10, | 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (AMacacus cynomadlgss). 
from India, presented by Master R. Wallace; two Chinese Geese 
(Anser cyencides) from China, presented by Mr. A. H. Med- 
burst ; a Common Raven (Corvus rorax), Muropean, presented 
by Mrs, Nathan ; a Common Magpte (/ca caudaia), European, 
presented by Miss Jessie Bovill ; a Rough-legged Buzzard (4r- 
chibuteo lagopus), Furopean, presented by Mr. W. R, Paxton; 
a Common Marmoset (/fafale zacches) from Brazil, a Common 
Paradoxure (Paradoxurus typus) from India, deposited ; twe 
Maned Geese (ernicla jubate) from Australia, a Red-vented 
Cockatoo (Caratua philippinarum) from the Philipp'ne Isles, 
purchased, | 


 eeaemaanems ecenaeebmeeaaumianemna tna shemcidantedsdemmniadinmmeseien roeiont anata eammmnrememoaeanatdst amemiesaiadamemennbligeieet oud nehaatens atametenameteaaniin tememindmatanmmentinatiok uni neee TT 


SCIENTIFIC SERIALS 


In the January number of the Quarterly Journal of Micro- 
scopical Science we find that Dr. Kicia has superseded Dr. Payne, 
as one of the editors, Mr. H. N. Moseley has two valuable 
papers, the first on the colouring matter of various animals, and 
especially of deep sea forms dredged by H.M.S. C4adlenger, in 
which a large number of fresh hand-producing colours from 
sponges, Coelenterata, Echinoderms, Annulosa, and Mollusea are 
described with figures of their spectra. In the second, Sty/orhus 
pelagicus, a new species of Pelagic Planarian, is described, with 
notes on other pelagic species, together with the larval forms of | 
Thysanzoon, and of a gymnostomatous Pteropod.-—Dr. Klein, 
in a note on a method ot Preparing the cornea by the employ- 
ment of caustic potash and lunar caustic.—Mr. Kidd describes 
Schrefferdecker’s Microtome, and gives an epitome of a paper 
by Engelmann on “Contractility and Double Refraction,” Mr. 
Peek has an important paper on the minute structure of the gilts 
of Lamellibranch molluscs, the investigation having been undere - 
taken in the Histological Laboratory of Ixeter College, Oxford,. 
at the instigation of Prof. Lankester. The filamentary gills. of 
Arca and Mytilus are shown to explain the nature. of the tore 
complicated organ in Axodon, the most simple type being fila. 
ments bent on themselves at their middle points, outwards for 
the outer gille, and inwards for the inner, 30 that in section they _ 
form a W.—The last paper is a rdsueed, vy Mr. Archer, of recent’ 
contributions to our knowledge of treshwater Rhizopoda, 


_ Fournal de Physique, January,—On the phenomena of induce. 
tidn, ‘by "M.  Moyiton.—Chromatic polarisation of tufts in. biaxial 
crystals, by M, Maré.—Note on the sat Sega of the Franklin 
portrait ;.a new: glass breaker, by M, Barat.--CQn absorption. of 
radiant heat. by aqueous vapour, by M. Hagu.--Note on the 


employment, and choice of spectacles designed to correct, bad : 
vimon, by M. Dubois, ae . ogee Os ae es ash . we aa 85 
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“\* SOCIETIES AND ACADEMIES 
ao” ysnbos 
' Mathematical Society, February $ 
field, F.R.S., vice-president, in the ¢ air.—The following com- 
manications were made. to the Society :—On the area of the 
quadrangle formed. by the four points of intersection of two 
conics, by ‘C, Leudesdorf.—A certain series, by Mr. J. W. L. 

RU setae ay | : ax dy 
Glaisher, F.R.S.—The differential equation wre t ip =o 
by Profi Cayley, F.R.S.—-On the classification of loci, and a 
theorem in residuation, by Prof. Clifford, F.R.S, 

Zoological Society, February 6.—Osbert Salvin, F.R.S., 
in the chair.—~-Mr, Sclater exhibited and made :emarks on some 
unnoticed characters in the original and unique specimen of 
Comrie’s Manucode (Manucedia comri, P.Z.S., 1876, p. 459). 
«~My. Huward Saunders exhibited a specimen of the Panay 
Sooty Tern (Sterna anasthela), which had been obtained on the 
English Coast, and was the first recorded occurrence of this bird 
in the British Islands.—Dr, A. Giinther, F.R.S., read a memoir 
on the tortoises collected by Commander Cookson, R.N., during 
the visit of H.M.S. /ezere/ to the Galapagos Islands, The main 
results of Commander Cookson’s visit consisted in giving us a 
knowledge of the tortoise of Abingdon Island (Zestudo abing- 
dent) and of the tortuise of the north of Albemarle Island (7: 
microphyes).—A communication was read from Mr, Kobert 
Collett containing an account of his observations on A y/loscopues 
borealts, as met with on the coast of the Varanger Fjord and 
adjacent paris of Finmark.—Mr. Sclater read a note on an appa- 
rently new species of spur-winged goose of the genus Plectropterus, 
ap age to be called 2. wger, founded on two examples living 
in the Society’s Gardens, which had Leen presented to the Society 
by Lieut.-Gen. A. V. Cunningham.—Prof. A. H. Garrod read 
@ paper on the mechanism of the intervertebral substance and on 
some effects resulting from the erect position of man.—A com- 
munication was read from Sir Victor Brooke, containing notes on 
the small rusine deer of the Philippine Islands, and giving the de- 
scription of a new species proposed to be called Cervus niyricans, 
of which a female example was recently living in the Society’s 
Gardens.—-A paper by Mr. O, Salvin and Mr. Ducane Godman 
was read giving the description of twelve new species and a new 
genus of butterflies from Central America.—Dr, Giinther gave 
an account of the zoological collection made during the visit of 
HLM.S. . Peterel to the Galapagos Islands, which had been 
worked out by himself and his assistants in the Zoological De- 
partment of the British Museum.—Mr. R. B, Sharpe communi- 
cated 'the description of a new specics of pheasant of the genus 
Lobiophasis and of a new species of /:éta from the Lawas River, 
Northwest Borneo. Mr. Sharpe proposed to call the former 
L. castancicaudatus, and the Pitta, fitla ussheri, 


Geological Society, January 10.—Prof, ?. Martin Duncan, 
F.K.S., president, in the chair,—Frederick Tendron and David 
Thomas were elected Fellows, and Dr. J, F. Brandt, of St. 
Petersburg, Dr. C. W. Giimbel, of Munich, and Prof. iduard 
Suess, of Vienna, Foreign Members of the Society.-——On gigantic 
land-tortoises and a small fresh-water species from the ossilerous 
caverns of Malta, together with a )ist of the fossil fauna, and a 
hote on Chelonian remains from the rock-cavities of Gibraliar, 
Py A Leith Adams, F.R.S., Professor of Zoology in the Royal 
Cdilege of Science, Dublin. The author described three distinct 
species of tortoises from the Maltese rock-cavities, one of which 
was of gigantic Lhe pet ainag and equalled in size any of the living 
or extinct land: , anjans fram the Indian or Pacific Islands. 
The. characteristic peculiarity in the two larger species is a preater 
robustness of the long bones as compared with the denizens of 
the Mascarene and Galapagos Islands, with which he had been 
enabled to contrast them. The largest, on that account, he had 
mamed 7. robusta ; it rivalled the gigantic Zestudv cphippium 
{Giinther) in'size, showing affinities to it ina few minor characters. 
A smaller species, 7, Sprattit, and a small Lutrenys, not dis- 
tinguiahable, as.far as the few remains extend, from the recent 
L, exropen, besides many fragments of shields of tortoises of 
various dimensions, had been obtained, “These Chelonians were 
foundin conjunction with’ the remains of the dwarf elephants 
and otter members of the remarkable fauna, collected by Admiral 
Bova i Ane ihe wathor bees 1 ape rock-cavities . erie 
tt, Henghisa, &c. The paper contained a list of the 
ricnit tomaina hitherto recorded fom the Maltese fissure caverns, 
lnelidling ures species of dwarf elephants, two species of Aippo- 
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and . 
other animal remains; and further, a,Note on some Chelosian 

remains from the rock-fissures of Gibraltar.--On the Corallian 

rocks of England,” bythe Rev. J. F. Blake, F.G.S., and W. H. 

he object of the paper was to describe — 
the rock masses existing between the Oxford and Kimmeridge 

clays as exhibited throughaut England. They occur in five dis- 
tinct areas which were treated separately, Where best deve- . 
loped, a8 in Yorkshire and at Weymouth, the series is much. 
more vatied than the usual nomenclature indicates; in both . 
instances a lower mass of limestune, distinct from that represent. - 
ing the “coral rag” of Central England, is present, In York-. 
shire, especially, this limestone is of great importance, and is 
separated by a ‘‘ middle calc. grit” from the upper limestone 
series, These upper limestones were also shown to be separable 
into two very distinct divisions, especially by their fauna, viz., 
the ‘‘coralline oolite” and ‘‘coral rag,” which last tera is 
here applied in a restricted sense only to true coral-bearing or 
inter-coralline beds. The upper beds, called ‘‘ supra-coralline,” 
were shown, where present, to be of great interest and importance 
—and their fauna was for the first time indicated---and the iron- . 
ores of Abbotsbury and Westbury were proved to belong to this - 
portion of the series. The fauna of the Corallian rocks was 

shown to be very markedly Oxfordian in the lower portions, and — 
equally Kimmeridgian in the upper, while but a limited portion: ' 
only could be said to have a fauna of its own. The whole series ° 
was deposited in lenticular masses of traceable size. 


Physical Society, February 3.—Prof. G. C. Foster, presi- 
dent, in the chair. —The following candidate was elected a mem- | 
ber of the Society :—Mr. J. Norman Lockyer, F.R.S.—~Prof. 
Osborne Reynolds exhibited a number of experiments in relation 
to vortex motion in fluids. They have been gradually developed 
during the last few years, but are still in a very incomplete state, 
and he hopes that others will join him in the inquiry. Probably 
one reason why so iittle progress Las been made in the deter- 
minaticn of the ciementary laws of fluid-motion is that mathe- 
maticians have been without experimental data on which to 
found their calculations, The weil-known rings formed by puffs 
of smoke have been studied by many high authorities, but not 
with a view to their general bearing on this subject. Prof. Rey- 
nolds first showed smoke rings and their interference by means of 
the apparatus devised by Prof. Tait, and added that although the 
theory of smoke rinys does not imply that vortex motiun is pecu« 
liar to vapours, their existence in liquids was only pointed out by 
Mr. Ii. Deacon at a comparatively recent date. In studying 
the action of the serew-propeller, Prof. Reynolds noticed the 
systematic manner in which the form of a disc moved obliquely 
throvgh water is retained by the track of air which it produces. | 
Ifa fint disc be supported on a light frame and caused to move 
rapidly througo water the motion ceases on withdrawing the 
hand suddenly ; but if this be done gradually the motion con- 
tinues, By passing a coloured liquid down a fine tube to the 
back of the disc, he found that a vortex ring is always 
formed, which passes to the rear of the disc, and the same effect 
is produced by dropping water from a height into water covered 
with a coloured liquid. In a trough about six feet long and at 
one end of which was a horizontal tube closed with sheet india- 
rubber, air rings were formed by introducing air into the tube 
and then striking the india-rubber externally by means of a flat 
board, and it was shown that a ring is capable of propelling a’ 
vane placed in its course, to the front of which it never advances. 
If the air be replaced by a coloured liquid the ring travels with 
considerable velocity and the motion of a solid body of the 
density of water is in no degree comparable. If a ring travels 
through a part of a liquid which has previously been coloured, it 
causes no motion of translation, and Prof. Reynolds concludes 
that no resistance is offered to their motion, Nevertheless the 
motion is gradually stopped, but the ring is constantly enlarging 
by gathering water as it travels, and its momentum remains 
nearly constant. After adverting to the methods adopted to 
ascertain the direction and velocity of motion, the initial form of 
the rings was shown to be a spheroid. A solid of this form, 
however, is very slow in its passage through water, and he con- 
siders this to be due to frictlon. He has succeeded in imitating . 
the form of the ring by causing a disc, surrounded by pieces of |. 
ribbon, to move through water. Finally, Prof. Reynolds re: 
ferred to Sir William Thomson's researches on the interference - 
of two rings, and showed that the oscillating rings so ks are CAT 
be formed in liquids or gases by employing an oval in ‘place-of a . 
cireulay aperture.--The Annual General Mesting of the Sycisty 
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Mermity.on May 5, 1878, They hope thus to render the stud 
of the ‘next Venus transit more fraitial, ~-Otathermanet y 
metals and, of paper, by M. Aymonstet.. ‘They: are not ather- 
manous, a generally thought. They are more diathermanous 
for. dark. heat from metallic bodies raised to a erafure nade 
100° than for luminous calorific radiations or those near ed. 
They have weaker absorbent powers than water. It ig, possible 
to find a mathematical relation between the absorbent power ol 
a body. and its coefficient of conductivity.--Note on the presence 
of ammonia in cast steel, by M. Regnard. Ingots of steel newly 
broken gave a distinct smell of ammonia, with perceptible . noise 
ta escape of the gas, and bubbles in soapy water if applied. 
The appearance of the fracture in all sith cases was crys- 
talline, varying slightly from periphery to cenlte ; ‘the 
liberation was greatest at centre. Soh steels in general 
did not give the phenomenon, nor did ingots previously 
annealed, Analysis of the gas showed it to be nearly pur) 
hydrogen, with perhaps a few traces of acetylene.—QOn: the 
active principle of S/rophantus hispidus, or Inee, by MM. Hardy 
and Gallois, This is the plant used by the Pahonias in poisoning 
their arrows, ‘She isolated body, called deine, has not the same 

hysiological properties as Struphanmtime (so-called by Fraser), 











_ was then held.—The president read the repart of the Council, of | 
Which the following * #, ‘prief abstract :-—The Council -pointe | 
, with satisfaction to the number and interest of the papers read 
_ before the Society, and q¢ bref summary is given of the more 
important. The Society has. to regret {ne loss of three of its 
members, Mr, Dayid ‘Forbes, F.R.S., Mr. A. S. Hobson, and 
| Mr. Arthur Pion, The publication of a new edition of Prof. 
_ Everett's work and of a complete edition of Sir Charles Wheat- 
_ Stone's writings is announced, and the Council hopes shortly to 
undertake the translation of scientific papers fram foreign sources 
to. be published in its proceedings,—-The following Officers and 
Council. were elected for the ensuing year :—Vresident, Prof. 
G. C. Foster, F.R.S.  Vice-Presidents: Profs. W. G. Adams, 
&,R.8., and J. H. Gladstone, F.R.S, Mr. W. Spottiswunde, 
LED, F.R.S., Sir W. Thomson, LL.D., ERS. and Dr. 
'W. HL. Stone. Secretaries: Prof. A. W. Reinold and W. 
©. Roberts, F.R.S. Treasurer, Dr. E. Atkinson, Demon 
strator, Prof. F. Guthrie, F.R.S. Other Members of Council: 
| Prof W. F. Barrett, Latimer Clark, Major Festing, W. Hugging, 
DCL, ERS. Prof Kennedy, O. J. Lodge, Prof H. 
MacLeod, Prof. B. Stewart, LL.D., F.R.S., Prof. Unwin, and 
BE. O, W. Whitehouse.—The proceedings terminated with votcs | 
of thanks tothe Lords of the Committee of Council on Educa- | njected in considerable quantity under the skin of a frog’s foot, it 
cation for the use of the Physical Laboratory at South Ken- | dves not stop the heart's movements.-—Immediate disorders pro- 
sington and to the seyeral officers of the Society, duced by injections of pure fuchsine into the blood, by "MM, 


Royal Microscopical Society, February 7.—Anniversar otha ang Ney te eae dion icrs, tes those OF Srinke 
mecting.-H, C. Sorby, F.R.S., ia ent, in the. chate. are ness, cannot, the authors now think, be due to embolic lesion (in 


: : : : the capillaries), but to direct impression of the nervous system 
president delivered the annual address, in which, after reference EER Rod wea on iti 
to the memory of those of their namber deceased during the | by the fuchsine itself..--Structure and mineralogical composition 


. : 2 of variolite of Durance, by M. Michel Levy. The globules of 

ei ve. Bibl ebirhes Ged onan oe tie ied paca sry | variolite are not petro-silicions : By its petrographic a rae it 
) ee: . : a a seems to be a compact term of the series of euphotides. It pre- 

Seti ative pagenghaly hes vats : ae sata | sents an interesting association of several varieties of amphibole 
Eatlot for officers and council for the ensuing year was as fol. | 24. pyroxene; also a new example of spherolites entirely 
lows President, Mr. H. C. Sorby Vick orden Dr. 1, | crystallised. —On the intestinal anguillule (dl usuil/ule inter 
S. Benle, Sir John Lubbock, Bart., Rev. W. H. Dallinger, and | #2) @ Rew nematoid worm found by Vr, Normand in 
Mc. 1. Powell. ‘Treasurer, Mfr. John W. Stephenson. Hon, | Petsons attacked by diarrhten of Cochin Ching, by M4. Raxay. 
Secretaries: Mr. ii ] Slack and Mr. Cha the Council, | Lt. is distinct from, and much less abundant than, the dagwil/ula 
Dr. pipe : Brai ei oye a eitlar Srey strcoralis.—On the minute phenomena of fecundation, by M. 
‘Bevington, Brooke. F Crises Tnpnen OW Jones, Joy, Fol. All the phenomena are reduced to two typical cases.-—Qn 
M Intyre Thos. Palmer and \P WW, rd eer ae Ge ih ' | Fifaria hematica (Hozmatozoa), by MM, Galeb and Pourquier, 
A "Walter W. Ree sna eee . The authors found filaria in the blood of the feetus of a hitch 

tary, Mr. Walter W. Reeves. whose heart was teeming with them; the embryos doubtless 


Institution of Civil Engineers, February 6.—Mr. George | passed through from mother to offspring. This explanation 
Robert ried bey president, in the chair,—The paver read | Cestroys the idea of verminous diathesis, and of spontaneous 


was on ‘* The Sewage Question,” by Mr. C. Norman Dazalgette. | g¢veration, called in to explain the genesis of such hematozoa. 
ae The authors also verify M. Davaine’s view that the nematoid 


Rome worms circulating in the vessels of certain dogs are larvx of the 
R. Accademia dei Lincei Second dix | Bxmatic filaria.—-Determination of ammonia in the aic and in 
- Accademia dei Lincei, January 7.—Second appendix | yp steoric waters at Montsouris, by M. Levy.—On two new species 


to memoir on the construction, properties, and applications of a : “ i : ae linc. 
constent' inductor, by M. Volpicellii—On complete elliptic in- fine. by ga eeerpets a by at Oustelet. On 8: few saineing 






tegrals, by Prof. Smith.--On the small oscillations of an entirely : 

‘free rigid body, by M. Cerruti.--On the anatomy and physiology | -0— ST rr tn metre nein mene cineca meinem 
of the a {continued), by a ides oe ee ee | CONTENTS Pace 
teedalla and the electric lobe of the torpedo, hy M. Reichen- . ees ; Sete ate in 2G, & in, 
heim.—-Geological studies on the group of the Gran Paradiso. a ena ceil rion, By Prof W. T. Tsusmutow Dvak «9a 


;, Rational catalogue of the rocks of Friuli, by M. Taramelli. Bulletin des Sciences Mathematiques et Astronomiques” . 9.0. 337 
Larrass To THE BMT ok tom 


PARIS The Obsidian Cutlers of Melos.-~Rev, Gerauo $. Daving.. «33: 

(Pe ' SU a : | Ocean and Atmospher « Currents. —Capt. Dicey Mukray; Rey. 
Academy of Sciences, February 5.—M. Peligot in the}, UattttmaG Hamay Kinane DP 
chair.—M, Duchartre , presented the second and last part of the On the Sense of Hearing in Birds Prof A. Lartn Apass . |, 34% 
second edition of alee rariont de racine otee The ores Mescor of | in Rabbits.-R. D taba oe ae ee 
pers were read s--On the fundamental invarianis ofthe Biery |, Muses deve! GateSutincan ans Cesssa, Sunway ob 
form of the eighth degree, by P rol. Sylvester. —~Prehminaries of | cue Wasrern Terkirornes UNDer Dk. FV. HaypEN si} 838 

a comparative study of living and. fossil European oaks 3 defi- ALLOY OF PLATINUM AND IntuiuM For A Naw Mereic STANDARD 
nition of present races, by M. De Saporta.x—On monochlatixed ov Lencty By W. Caannier Ronerts, ERS. af 


oxide of methyl, by M. Friedel.—Composition and origin of | Tun Usrxe Conorano By Drof, Agcanary Gunes (H" atta 
Aigmantiferous sand of Du Toit’s Pan, in South Africa, by M. | pene Sea Muns, 11." By Mr, Joun Murray (ith Minstration) | 34 
Meutier. Geologists have assigned a deep origin, representing. | Qua Asrxonomican CoLumn ! 


then as the residue of alteration of pyrogenous rocks emitted | . NewGomet. ~~. . . «7. ees pe ete tee ‘BME 
Tike Jawa, The author's analysis ives; besides mingrals-proper, j a es fins at bah ee a, a 
a number of complex rocks which cannot have been formed at | °. New Minor Planet... 0 noe eee ee eo BM 
oned is the state of mixture bythe same causes, Each of them | Meradrprocican Novas 
maust, have been temoved from a special deposit, then carried | ‘Meteorology of the Libyan Desert) oo Se ld 
to the tage int where mixtute took place. ‘These sands be-}  Gsctliaunnsof Tides. se te sg tetas anes Bh 
long to the so-called vertical alluvia, and are related in formation Hurricane of January gr, ig Belgtint and Holland... sie 6 34 
to the Kaolinic sands in the environs of Paria.--OQn the prepara- | — . Weather OW oaths oe Po Mt ost 
tion and nse. of fhe liquid for washing vines attacked: by Phyl-'| segogs tinny wey ey hon bose ar anies ial 
loxera, by' M. Boltegn.--MM. Andre and Angot, exprened a | Basmroidimeaes 0 OM PA ETR 
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‘S Beteaat: ‘aad Wustrations by George Reid, A.R.S.A. ' 


"lemon t ‘Jobn Murray, 1876.) 


eae 
rae " publish a fill and formal ‘biography of a man with. 
A. account and: attempted estimate of his work while he 
himasif is still alive and ‘in comparative vigour. There 
are many goimd’ reascns, however, to justify Mr. Smiles 
in: ‘tellfig’ the wonderful story of the still living Thomas 
‘Edward, the Banff shoemaker and naturalist; not the 
deast’ weighty of these is that it will bring to Edward 
some of that Aydos and cash which he has earned long 
ago, and which it would have been well for himself and 
for science had they, or at least the latter, reached him 
yoard,sitice. 

Thomas Edward, born 1814, is the son of very humble 
tnt thoroughly respectable Scotch parents, who were able 
to ‘bestow upon -him the scantiest schooling. He was 
brought up in Aberdeen, where he was in rapid succession 


‘expelled from three schools on account of his intense in- 


‘bors passion for “everything that hath life.” He used to 
take all sorts of birds and beasts and creeping things to 
‘school with him, in his pockets, in boxes, or in bottles. 
Tom’s specimens would often escape, and the scene may 
‘be imagined when some unconscious urchin realised that 
a snail, or a Korse-leech, or a “ Maggie-mony-feet ” (centi- 
-~pede), was crawling up his bare legs, Poor Edward meant 
no Harm, but it was too much to expect that an ordinary 
dame:ot dominie would, in that remote and unscientific 
age, at. least, take the trouble to understand the boy’s 
nature and tendencies and aspirations, The consequence 
was severe thrashings and expulsion. | 

‘When Edward left school finally he was only six years 
‘old, could read with difficulty, and could ‘hardly be said 
to be. able either to write or count. After serving for 
‘some time in’a mill he was apprenticed to a shoemaker 
Begg, “a low-class Cockney,” Mr, Smiles calls him, an 
‘certainly aregular brute, who treated the poor boy and 
his birds and beasts in a most cruel fashion. However 
‘Edward managed with this man and a subsequent master 
‘to pick up a fair knowledge of the shoemaking trade, and 
vadter vainly trying to emigrate as a stowaway, removed to 
‘Bank when’ about twenty years old, where he ‘has lived 
sever singe. workisig as & jeurneyman for wages, and 
devoting every: moment of his leisure to the gratification 
“Of his passion for natural history, It is common enough 
for:working men, and especially for shoemakers, to take 
- interest in. certain aaimals, ‘especially in birds ; but 

Edward's fondness for animals was ‘no fancy of this sort. 
Frm almest his infancy he. Was: devoured with a passion 
‘Tag the observation and possession of animals of all kinds; 
‘Ao hiia-no living creature was uiiclean or loathsome, and he 
a ster face ox ‘handle a 
wa rail While yet, a baby in his mother's: 
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enable him to aera chem, © Weel,” she: said eas 
when: asked what she thought of his habits, “he tobk: 
such an interest in beasts that I'didna eompleen. - - Shoe" 
makers were then a very drucken: set, but his beasts’ 
keepit him frae them, My man’s been a sober man. all. 
his life ; and he never negleckit his'wark. “Sae I Jet Kim, 
be.” “ ‘Wise woman !” justly adds Mr. Siniles. ‘Shoe: 
makers’ wages in Banff were very low—ouly afew shillings. 
a week, For many years Edward earned only about 109, 
a week, and yet on this he managed to rear, without iii: 
curring debt, a thoroughly respectable and honest’ fasniily, 
of about a dozen children, who have repaid their paneity 
care by doing what they could to comfort their old‘a 
Edward being a man who had a proper sense of hisdeity 
to his family, seldom thought of allowing his favourite 
pursuit to encroach on his long workitg hours. As his 
consuming passion must be satished, he took the only 
course legitimately open to him 3 he’ gave up his nights 
to it, As soon as he got home ‘from work, unless indeed 
the weather was unusually bad, he. shouldered his gun, 
equipped himself in his eight-pocket coat, four-pocket 
vest, double-storied hat, and other traps of a rude, but 
efficient enough kind, and putting his supper of oatmeal 
cakes in his pocket, set out to watch and catch the denizens 
of the woods, heaths, air,and sea-shore of the region around 
Banff. He would prowl abont as long as the light permitted, 
lic down for an hour or two in a hole, under the lee of'a 
bush, inside some old ruin, or underneath a flat towib- 
stone in some eerie churchyard, snatch an ‘hour. or. two's 
sleep, and be up again with the first streak of dawn, 
Even when thus resting, however, he would frequently be 
kept awake watching the doings of any night animals that 
might be near him, Frequently also his rest was a very. 
broken one. He might be wakened by a weasel ora pair 
(of rats or some other inquisitive or hungry creature 
tugging at his coat-pockets or trying to make their way 
underneath his hat, always well filled with insects, birds, 
or eggs. He gives a most exciting description of a two 
hours’ struggle with a pole-cat that attacked him while 
resting in darkness in the ruins of Boyne Castle, He 
was dreadfully lacerated by the claws of the animal, ‘but 
this he did not mind, so long as hessuccceded in. keeping: 
the skin of the pole-cat whole. Once he spent two days 
and a night, without sleep or food, in watching a ‘Little 
Stint (Tringa minuta), which he sighted on the. shore 
near Banff, and thought himself amply rewarded. by being: 
able at last to capture it,) As might be expected, in: his 
unconscious eagerness to follow out his pursuit, he” sae 
with frequent accidents, and was. once or twice within 
very little.of losing his life by falling down high precipices. . 
Alt this, howéver, hie took as “in the bond ”—~as no more: 
than might be: looked’ for by one in his circymstaniggs: 
‘persisting in eran a pesicn a the get hae. bi 
a him. .. ae 
When. 
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Yoaking of cases for holding them, In no long time every 
batner of his house was filled with cases, and he wisely 
determined to turn an humest penny by exhibiting his 
treatures, This he did on two or threesccasions in Banff 
on fair days when the town was filled with country people. 
These exhibitions were so successful that he 1¢solved, by 
the advice of hig friends—it was all the help they ever 
gave him~-to try a wider sphere, and he reated a room 
_ in Aberdeen, where he arranged his collection. Many of 
the groups of animals were most artistically put together, 
gpd as 4 mere sight, not to speak of its scientific value, 
' ¥he éxhibition was well worth visiting. But it proved a 
_ homplete failure ; only a few people dropped in, It was 
_@ Serious matter to Edward, for of course he had to leave 
‘hig work and necessarily incur what were for him con- 
_ siderable liabilities, The prospect was so gloomy that he 
was driven to think of the last resort of despair, suicide. 
He went down to the mouth of the Dee, and had divested 
himself of his outer garments preparatory to taking a last 
plange, when a strange bird hopping about on the sand 
caught his eye, His ruling passion asserted its sway, 
and off he set on a long and exciting chase to discover 
the nature of the bird ; in this he failed, but the chase 
jeft hirn a more cheerful and a wiser man. He was com- 
pelied to sell his collection for about 20/, returned to 
Banil and resumed his work and gradually his old habits, 
‘and ere long had the pleasure of seeing another collection 
‘gradually accumulating. More than once afterwards had 
he to sell his collections, which he regarded a3 his savings’ 
bank to fall back upon in time of need, But his ardour 
‘was never damped, and until prevented from wandering 
far by rheumatism and other results of his hard life, he 
never ceased adding to his store. 
Edward's collections not only included quadrupeds, birds, 
ahd insects ; plants of all kinds came in for a share of his 
attention, and, latterly, marine animals of all kinds; in the 
last field, especially, he did work of the highest value, Ex- 
cept one or two clergymen of similar tastes, the dreadfully 
respectable people in and about Banff took no notice of Ed- 
ward, whom they seem rather to have shunned as eccentric, 
if not crazy. But gradually naturalists in various parts 
of England came to know of him, and thus he got into 
'goxrespondence with well-known workers in various parts 
of England. One of his principal correspondents was 
Mr. Spence Bate, who, during the preparation of the 
“ History of the British Sessile-eyed Crustacea,” obtained 
important help from Edward. The latter collected for 
and sent Mr, Bate a very large number of specimens. 
Of 294 Crustaceans found in the Moray Firth, na fewer 
-than twenty-six new species were added by Edward him- 
‘gel A new Isopod which he discovered was named 
after himself Praniza (Anceus) Edwardti, and one of his 
‘tinogt notable discoveries was one of the little fishes 
‘$nown as mnidges, which he sent to Mr. Couch, who pro- 

fdunced it new to science, and named it Edward’s Midge 
(Comchia Eedwardit). By and by he was induced to send 
‘@escriptions of his observations first to the local journal 
and‘ latterly to such scientific journals as the Linnean 

Speveip's Fournal, the Zoologist, Naturalist, and ozs. 
Wo one tedding Edward’s accounts of his experiences 
would ever dream that their author had had no schooling 
weiter big sikth year, and had worked nearly all hig life 

from 6 4M. till P.M, dt a common handicraft. They 
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have teen compared without any ‘exw ereichon 
classical descriptions of Wilson and Andee i ‘5 

How Edward, with no dredging appatates whatever, 
but only with old pots, pans, rags, frm seaweed cast 
ashore, from the inside of fishes obtained frat the fisher 
men, and by other sintilar methods, collected his tterine 
specimens, many of the greatest rarity, is wédl told in Mr, 
Smiles’s narrative. It is quite amazing how much is yet 
to be learned about the commonest ebjects of our land 
and sea; and how much of new Edward managed t¢ 
discover of the nature and habits of animals about which 
one would have thought no more was to be learned, It 
an appendix of forty-eight pages Mr. Smiles gives a 
descriptive list of a portion of the Fauna of Banfishire 
observed or found by Edward ; had all that he has found 
been thus catalogued it would have filled the volume. 

lt is to the credit of the Linnean Society that years 
ayo they conferred upon Edward the rare lionour of 
Associate. Doubtless had the numeious correspondents 
whoin he was so ready to help with specimens and the 
result of his observations known of his real condition, 
they would have done something to put him in a position 
in which he could have helped science with less hardship 
to himself. Here, surely, 1f ever there was one, was a 
fair case for the endowment of unremunerative research, 
and had the fund now beine allotted been in existence 
even ten years ago, Edwaid would have had a prime 
claiin upon it. Ilow these things are managed in Norway 
may be learucd from the following cxtract from a letter 
from Mr. A. Archer, Laurviy, Norway, to the Z7es, 
called forth by reading Edward’s Life :— 


“« Some years ayo there lived on the wild west coast of 
No! way a clergyman, with his wife, a large family, and a 
small income. He, too, employed every leisure hour in 
the study of nature, but being a graduate of Christiania 
University, and being obliged to take many a journey 
over the large fiords in visiting distant parts of his parish, 
he possessed two yreat advantages over Edward - a yood 
education and larger opportunities of observation. Ile, 
too, had the seeing eye without which all opportunities 
are useless, and shortly it was known that science was 
being enriched with discoveries in zoology made by the 
hard-worked parish priest. The action of the Norwegian 
Storthing was prompt. Though the great majority of 
that body are poor peasants, with litthe more education 
than they have picked up in the parish school, and though 
in all ordinary cases they hold the purse-strings with a 
grip that would have pleased Joseph Hume, they have the 
virtue of being liberal when good cause can be shown 
for it. At the request of the Governing ‘Body of tha 
Christiania University they created a new unattached 
Professorship of Zoology, endowed it with a salaty of 
3337, equal to 1,000/, in England; and, relieving the 
clergyman from his parish duties, which could be as 
well performed by another, appointed him to the pro- 
fessorship, but without requiring from hitn either resi- 
dence or teaching. How the Professor, in these favourable 
ciroumstances, went on enriching science with his dis- 
coveries till his name became famous over the world, 
how he trained up his sons to follow in his fovtsteps, how 
two of them, though yet young men, ate professors in 
Christiania University, one of them in his own favourite 
science, all this is known to the scientific men of | 
nor, should any of them read this, will they require to be 
told that the name of the clergymen was Sars. It would, 
of course, be absurd to ask the enlightened Pariiament pl 
Great Britain to take in the case of Edward a hint fom 


the Norwegian Storthing in the chbe of Sars, gn the 
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tch Universities are, we afl know, too poor to create 
Soattached esoorshipa ag endow them, standing as 
they do rathet in need of endowment, Is it equally 
absurd to ask if one of the wealthy English Universities 
would not consider it an honowr to rank Edwaid among 
its, professors, abd assist him to publish the observations 
he may yet have time té make, or does it merely show 
| grosa ignorance of the spirit in which they are governed 
to stt e that either of them could so far depart from 
the usual routine? I suppose I am not the only country- 
man of Edward who, having lived here long enough to learn 
how poor MWorway :reats her great men, will tcgret—not 
so march on account of Thomas Edward, for his has been 
a great life and example, but in the cause of science— 
that his linés have not fallen in pleasanter places.” 


But Edward never complained of his lot, and had Mr. 
Smiles not written the present work, he would have had to 
stick to his stool to the end. All Edward ever wanted was 
gome way of earning a living that would have enabled him 
to give more time and attention to his scientific pursuits, 
and no one will deny that it would have been immensely to 
the gain of science could his services have been devoted 
entirely to it, for he was too passionately fond of nature 
ever to have been spoiled by prosperity. But regrets are 
now useless ; happily Edward is not beyond the reach 
of consolation and well-merited reward, and happily he 
is receiving them. He will be mentioned in the annals 
of science as an observer of the highest accuracy and 
originality, who gave up to a parish a genius fitted for an 
immensely wider sphere. The obvious moral of the work 
to those who have to spend most of their time in earning 
their daily bread, as well as to others, we nced not point 
here. Mr. Smiles’s work 1s once of the most interesting 
biographies ever written, and the illustrations gratuttously 
contributed by Mr. Reid are a great pleasure. Our readeis 
by buying the book will not only become possessed of a 
rare treat, but will at the same time help to confer a 
substantial benefit upon Thomas Edward, the Scottish 
Naturalist. 
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BLAKE'S “ASTRONOMICAL MYTHS! 


Astronomical Myths. Raced on Flammarton’s “ History 
af the Heavens” By John F. Blake, (Iondon: Mac- 
millan and Co., 1877.) 


N the continual turmoil of daily life, when each one is 
looking forward to new methods and new discoveries, 
we seldom or never look back into the doings of our early 
predecessors, and even when we do we are somewhat 
inclined to pity their ignorance and their, to us, absurd 
nations, We ought rather to call to mind the difficulties 
under which the great men of old laboured, difficulties 
under which our present IcaCers in astronomy would 
probably have been equally sorely tried. We must re- 
member that we have all the sister sciences lending their 
aid, and that therefore the advance in astronomy should 
be mate with constantly increasing strides. 

The wuthor of this work has put before us the Jabour of 
M. Flammarion in ad English dress, and has added other 
, matters--notably 2 chapter containing the researches of 
Mr. Hatipartan on the Pleiades, to many the most inter- 
“gliiting part of the book. We are carried back to the 
tittle when nations thought ag the child did in the lines of 
Thm Hage quoted by the author + 
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*¢ J remember, I] remember, the fir trees straight and hi 
And how I thought their slender tops nee pie bein the 


sky ; 

It was 4 Childish fantasy, but now "tis little joy, 

To know Fm further off from heaven than when 1 wag a hoy.” 

Mr, Blake commences by calling attention to the owh- 
templation by our ancestors of the awe-inspiring phend 
mena of the heavens by night, the rising and setting jof 
the sun, moon, and planets, the slow and silent mation of 
the constellations from east to west. To them the shy 
was a lofty canopy studded with stars, the earth a vast 
plain, the sulid basis of the universe. Two distinct 
regions appeared to compose the whole system—the upper 
one, or the air, in which were the moving stars, and the 
firmament over all; and the lower one, the earth and 
the sea, 

It is to be expected that in early times religious 
beliefs and rites were mixed up with and were derived 
from the motions and appearance of the heavenly bodies. 
The Druids appear to have seen or imagined that tha 
moon was a body like the carth, having mountains, and, 
according to Plutarch, furrowed with several Mediter: 
raneans, which the Grecian philosophers compared te 
the Red and Caspian seas, This celestial earth was 
supposed by the western theologians to be the abode 6 
departed souls, the place of immortality. The festival 
were therefore ranged accordingly, and the Druids wert 
represented as holding a crescent in their hands, 

The origin of the names of the constellations has 
always been a source of speculation, and the chapten 
on this subject is well worth study. For the names oi 
several of them there appcars to be some show of reason, 
but others have been named from mere caprice, or in 
honour of some person or event. In the case of the 
“ Locks of Berenice,” the story goes that Berenice was the 
spouse and sister of Ptolemy Euergetes, and that she 
made a vow to cut off her locks and devote them to 
Venus if her husband returned victorious, and, to con- 
sole the king, the astrologer placed her locks among the 
stars. The Great Bear, the “Aperos peydAy of the Greeks, 
the Okouari (bear) of the Iroquois may have been so called, 
as Aristotle observes, because the bear is the only animal 
that dared venture into the regions of the north. The Arabs 
called the bears the great and little coffins, and the Chris- 
tian Arabs made the Great Bear the grave of Lazarus, and 
the three weepers Mary, Martha, and their maid. 

The history of the signs of the zodiac is traced down- 
wards in the several nations, and it is pointed out that 
the names may have originated in the rising of constel- 
lations at the times of certain important events, as Aqtia- 
rius at the time of the inundation af Thebes, and the Bull 
at the time of ploughing, but this does not account for 
all. Further, we find how the ‘precession of the equi- 
noxes furnishes us with a means of fixing the date of the 
signs receiving their names; at that date the names of 
the signs of course corresponded to the zodiacal consgtel- 
lations, and if we find in any description that the equinox 
is said to be in the sign of the Bull we know that the 
method of naming dates back to some 3,000 years ago, for 
at that period the cquinox happened in the constellatiga 
of the Bull, According to our present nomenciature the 
equinox happens in Aries, but really when the sun ig i 
Pisces ; our method therefore dates back to about 2,360 
years ago when the equinox was in the constellation of 
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i “Pleiades bes always been an object of | attention, and 
a: are 
toad ea’ the careful work of Mr, ‘Haliburton, . The 
os feigdies, we learn, were observed for the purpose of 
Bs s wiliidiog the year into two parts—one “the Pleiades 
ee Hove,” and the other “the Pleiades below, ” During one 
* talé-year, while they were east of ‘the sun, they would be 
“wisible at sunset and the reverse during the other half. 
The culmination of the Pleiades at midnight appears to 
" have been with many nations the starting-point of the 
"year, and ‘here again the precession ‘of the equinoxes 
has an interesting ‘effect, since the tropical year is 
| shorter than ‘the sidereal, 
keep’ advancing’ on those of the former, and so long 
as .dates were regulated by the. stars all the countries 
“would: agree. in the time of their festivals; but, as the 
” daaathior pats: it, “as soon as a solar calendar was arranged, 
amd it: was found that at that time this position coincided 
Teeha, certain day, say the Pleiades culminating at mid- 
"sight ‘on November 17, then some would keep on the 
dace’ ‘November 17 as the important day, even when the 
 Pigiades no, longer culminated at midnight then, and 
ugthers would keep reckoning by the stars, and so: have a 
"differ nt date,” 
~The instance given of the 17th November seems to be 
" sothewhat strange, for, on referring to our star maps, it 
appears that the Pleiades culminate now at midnight on 
or about the 14th November, and years ago the midnight 
culmination took place of course earlier in the year, It 
. is;however, possible That judgment of the date of mid- 
| Right culmination was in error. 
_ Mc. Blake then goes on to.point out that a new year’s 
* festival determined by the Pleiades is the most universal 
“so customs. The Australians hold their new year’s corro- 
 berree: in November at the midnight culmination, and in 
Ne india ‘the year was determined by the Pleiades, and on the 
eas.) day ‘of November is celebrated the Hindoo Durga, 
: fd testivat-of the dead, and new year’s commemoration. 
Be’ alse the: Egyptians regulated their solar calendar that 
the day might be anchanged, and the commemoration of 
the dead: took place on the 17th of their month Athyr, 
’ the same date at whi 
gakes the sarne commence. This, we 
ugtethor, | is no chance coincidence, _ 
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the We cannot think, however, that the explanation of the - 
Grprin of Noveriber 17 is clear, for. although some 4,000. 
ago the equinoctial point was close to the Pleiades, ' 






‘ Puate appears xo particular reason that the day'on which |, 

: the ‘iiinex Happened when near that’ group would ‘be 

: cated November 17, and if it was so called howcomes it that 
pie ‘pert ination happens now within three days |. 
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cemiber 17'some 2,200: rere 


pane hake scteding to our calendar to O ime: eae 
“4,000: yering age+-the culmination and testivaly waild nies 
‘happened on the aatuntnal (spring of the: southern Met, 
| | Sphere) ‘equisiox-~September 21,° We do not she fromthe 
— imoitipreminent- group of stars in the. heaveits—-the 





text how the Egyptian and Mosaic dates of 'N ovembér, 17° 
‘although perhaps connected together, can: have, any ‘COn- 


nection with the festivals of’ other nations kept’on that 


date in ‘modern times.’ The calendar might have’ heen 
arranged to suit the sidereal year.up to a comparatively 
late date, but our calendar has been fitted ‘to the tropical 
year much too long to allow, at its . commencement, ‘the 
midnight culmination of the Pleiades to have ‘happened 
anywhere near November 17. 

In other words, the festivals depending on the: ‘nid 
night culmination of the Pleiades will necessarily be kept 
on or about.the same day, and that day happeris’ to be 
February i4,0r, say November 17; now unless the calendar 
be a sidereal one, which it is not, this festival must have, 
in bygone years, happened earlier than November 17. It 
would seem, therefore, that some other event than the 
culmination of the Pleiades happened, by which | the 
Mosaic and Egyptian date of November 17 was fixed, 

The further account of the Pleiades and the relation. to 
the passage inthe Pyramid of Gizeh, as investigated: by 
Piazzi Smyth, is extremely interesting. 

In the chapter on astronomical systems’ there is imuch 
worth reading, and the diagrams show the gradual ad- 
vance of observation and order over imagination, and it 
seems curious to us at the present time that the ancients 


should have gone so far out of their way to describe. the 


earth as a flat surface floating; with roots, on pillazs, on 
the backs of elephants standing on a tortoise, as a portion 
of a cylinder, as cubical, or as having various other forms. 
The geography and cosmography are no'‘less interesting, 
and a large number of diagrams of maps are given, many 
of which appear to have been made to suit the super- 
stitious ideas of the fathers of the various churches rather 
than the results of observation. 

- The chapters on Eclipses and Comets, with the anecdotes 
of the consternation and awe produced by their appears 
ance, give us a very correct idea of the all-supreme stipers 
stition of the. middle and earlier ages; but even how 
among civilised. nations there appéars to be: a large 
amount of superstition to be eradicated, | vs | 
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Acoustics, Light, and Heat, By William Lees, 3 Mat’, 
_&c, Glasgow ; Collins, Sons, and Co, 1877. (Coltinart 
Advanced Science: Series, ) 


Tuts is-a, good specimen of a series of text-botiea, mong 
which Ds. Guthrie’s capital compendium, of: . 
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a Present deinatid ee a tem 
likengas to oné another atigulg. eke 
their construction the tare faculty, whether intuitive or 
gained by long experience, of insight into a student's 
probable difficulties; for it seems desirable that they 
should rather alm at beitig etiployed as condensors and 
sematisers of knowledge xis | acquired generally 
lati the stady of larger and more diffuse treatises, than 
as independent works, It is in this respect that useful 
practical knowledge differs from “cram” ; a distinction 
very redl, though more difficult to define than to under- 
gtand, The concentrated food offered by such compila- 
tions is less ¢asy of digestion, and more readily expelled 
from the mental economy, than that which 15 more 
gradually administered and more completely assimilated. 

The writer of the present manual has, fo: instance, 
only seventy pages to devote to Sound, one hundred and 
eighteen to Light, and ninety-one to Heat, exclusive of the 
Appendix, But st 1s remarkable how much he succeeds in 
compressing within these very restricted limits. The 
illustrative expermments are, as a rule, sunple and well 
chosen, though occasionally trite, and cven of doubtful 
accuracy } a8 is seen in the drawing of the periodic curve 
of a musical sound at p. 40, and that of dispersion of 
light on p. 135. On the other hand, the use of a long 
spiral steel spring to illustrate waves of compression and 
rarefaction, the description of the effects of Temperature 
on Sound-waves, and the chapters on Interference, Dif- 
fraction, and Polarisation of Light, especially in its 
Circular and Rotatory forms, are mgenious and easy 
to compichend, 

A few simple numerical examples are given of cach 
important Jaw, with their solutions, and the mode of 
working out ; a method which probably tends more than 
any other to fix essential points on the memory of the 
student, W. H. SIONE 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself reiponstile for ofanrons expressed 
by his correspondents. Nether can he undertale to return, 
ov to correspond unth the wriers of, reoected manusertpis, 
No notice 1s taken of anonymous communications.) 


Postulates and Axioms 


A SiRONG committee, appointed, or rather re-appointed, for 
the purpose, reported last year to the Brittuh Association upon 
the Syllabus drawn up by the Association for the Improvement 
of Geometrical Teaching, I have only just seen a copy of the 
report, and I wish to paint out that it mcidentally touches in a 
misleatling fashion upon a matter which, though pnmanly of only 
historical interest, is really of theoretical importance tov, if not 
the strictest senge) for the special purpose of the committee ; 

mean vpon the different ways of distributing the fundamental 
assumptions under the two heads of postulate and axiom. 

Let us atop fora moment at the hustocal pomt of view. It 
iy well known that the received text of Kuclid, which we may 
consider represented by David Gregory's edition (Oxford, 1703), 
misplaces the assumption about right angles, the assumption at 
the base of the theory of parallels, and the assumption that two 
straight lines do not inclose a space. That is to soy, whereas 
in the correct text these are the 4th, sth, and 6th postulates, 
the roceived text makes them the toth, arth, and 12th common 
tietlons, dr, as we wually say, axiom, : 

Wow, wher the report speaks of Euclid in this connection, it 
means something nearly identical with the received text. Not 
quite, however; for, thaugh the language ig not clear in all 
rhepectd, it clearly says thus much, that Huclid divided the axioms 
Bite age and specially geometrical, But this 16 not the case 
it text 5 for in both texts thé brst seven common nohions 
o naeal, the Sth geometrical, and the orh general again, not 
thie Sth digtings ni er the rest by its grammatical form. 
al to Wfirie of Ba 


Hdt whether you fe W the veoelved text ar depart from both, 
Ease 
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irtbutiting, The case is thus stated by De Marge, inder 
Bacteidtes, ia Sruth’s “Dictionary of Grae xed Roman Bigs 
graphy,  p, 66b r+" The intention of Euclid seams to bave been 
to distingwth between that which lus reader must ot 
another system, whagever may be his opinion as to the profi 
of the ergs and that which there is no question everyhise 
wili grant, ‘Tbe modern editor merely distinguishes the aasuunyed 
problem (or construction) from the assumed Aicorem.” This 
distinction is at least as old as Proculus; but to De Morgen 
it is Ewuclid’s, at least as concerns right angles and parattalg, 
that ‘‘scems most reasonable; for it 19 certain,” he continues, 
“that the first two assumptions can have no claim to rank 
among common notions or to be placed in the same her with, 
‘the whole ts greater than its part.’” We need not pursue the 
modern editor’s distinction further ; but Euclid’s acqurres « more 
definite significance in relation to those géneralised conceptions 
of space which, since De Morgan wrote these words, have almost 
passkd into popular science This in its generahty ib a difficult 
snlyect, but for the present purpose it is enongh to regard plane 
geometry as a particular case of the geometry of points and lines 
on a given surface, 

In this view the pvalulates specify the attributes of the plane 
which make plane geometry what it 15 Thus the firs 
whatever else they do, provide that the power of drawing 
grams shall not be restricted by bound ities, and the fourth, “ 

right angle are equal,” affirms that a complete rotation {a the 
same in quantity at ajl points; thereby the first three exelade 
surfaces having such a singula: locus as a cuspidal hne, and the 
fourth exclules surfaves having such a point as the vertex of a 
cone. Again the fifth excludes anticlast:: surfaces, and the sixth 
synclantic ones and any which, hke the common cylinder, returng 
uito itself, Nothing remaims but the plane and such deyelupable 
gurfaces ay the parabolic cylinder to which mutatis muelundss 
everything in plane geometry will equally apply, 

The axioms, on the contrary, specify 10 property of any 
class of surfaces. This is crucially instanced im the one axrom 
(the 8th, that things congruent are equal) which does concern 
figures traced on surfaces of only a linuted class, For thas 
axiom merely says that if things conacide they are equal, not that 
figures in different plices may be brought to coincide. 

The question may be asked whether this last assumption ought 
not to be premised somewhere, that is, whether the method of 
superposition ought not to have been vindiated by expressly 
assunung that any place figure may be lad down on apy plane 
80 as to coucide with a portion of it. The omission iw an ex« 
tremely cuuous fact—in Euclid, 1 mean, for it 1s not af all res 
markable in his successors. On the one hand, express statersent 
15 supertiuous in the sense that the assumption 1s imphedin the 
last two pestulates: for the fifth affirms that the “measure of 
eurvature ” of the plane is not negative, and the sixth that it is 
not positive , between them it naught, and therefore constant ; 
but this 15 the condition of superposablenes", On the other hand, 
express statement is indispensable in the sense that the student 
cannot do without it, because the theory of measure of curvature 
dors not belong to elementary geometry. 

The fact 1s that Euclid hay drawn the line with what really 
remarkable accuracy, but is only seen to be so in wurtue of pun- 
ciples nut discerned, I believe, by any one befure Gauss, What- 
ever may be the explanation of thi, phenomenon, to ignore 1t in 
speaking of Euckd’s postulates and Euclid’s axioms 18 to de 
fiom history where adherence to history would be instructive in 
theory too. 

It : of course auother question whether the distiacton of 
Euchtd’s ottght to be preserved in boohs intended to supe 
Huclid. Monaro 

Hadley, Barnet 





Just Intonation 


Ti1ar Mr. Chappell misunderstands me is due partly to his 
confounding vibration humbers with their ratios, Thus 7] 18 
vibralion nunaber of the supertonic, where 3 is that of the tame 5 
whils 524288 ig not the vibraiion number of any musical une 
though the ratio 524288 + 531441 = 2!” 3) expresses ah Interval, 
that may be picked out fouteen times in each octave Mr. 
Coha Brown’s ent finratee - still more complex interval 27; 34 
is found seven times in each octave. 
pernte flame Mis Chapt a dhe cw eeren F 

read it w e care 1 ; 
can ouly say T dimen Secia'a erent part of it, eapétally where 
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ot oxanot understand the numerical basin of 
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Brown's Just In jum, 
The strict harmonic chords of the seven notes of the scale, 
inchiding only sounds in the seale of C, and excluding all approxi- 


mations, are these : 
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Here it will be ol served that all the tones of the scale are 
harmonics of F and of that note only (a circumstance first pointed 
out by Colin Brown), Ido not admit that F and A are notes 
talerposed in the scale of C, A. R, CLARKE 

Ordnance Survey Office, Southampton, February 8 





Protective Mimicry among Bats 

I HAVE vead with much interest the remarks of Dr. S. Archer 
in NATURE, vol. xv. p, 313, on the habits of Ayuchkonyteris 
waso, Wied, (= Proboscidca saxratilis et rivals, Spix.), as they 
eite agree with notes on the same species made by me when 

ling some years ago in British Guiana. 

This is not, however, the first published notice of protective 
mimicry among hats. In my ‘‘Monograph of the Asiatic 

tera” {1376}, 1 have referred to the peculiar markings of 
wing and inter‘emoral membranes in A'erivoula pi:ta, Pesper~ 
Hid formesus, aud FP. Weburtschiz, which are coloured on the 
same plan although these s are related in no other 
s, and have stated that I believe these markings to be the 
result of ‘protective mimicry.” Of one of the two first-named 
es of Keriveuta allied 
to A. picfa and A. formova, was brought to me by a native. 
The body of this hat was of an orange brown ; but the wings 
were painted with orange-yellow and black. It was caught, 
d head downwards, on a cluster of the round fruit of the 
Longan-iree (Vepheliaon longanum). Now this tree is an ever- 
green ; and all the year through some portion of its follage is 
undergoing decay, the particular leaves being, In such a stage, 
partially orange and black. This bat can, therefore, at all 
seasons, suspend from its branches, and elude its enemies by its 
resermblarce to the leafofthe tree. It was im August when this 
specimen was brought to me, It had at that season found the 
fruit ripe and reddish-yellow, and had tried to escape observa- 
tion in the semblance of its own tints to those of the fruit.” ! 

A, familiar ineesace of — ears she aah 
yoimicry ” ocems in the species of the genus Prerofus (Flying- 
foxes of Huropean residents in India). These, the far t of ail 
‘pals, Measury, ov an average, nearly one foot in length with an 
expanse of wing of from four to five feet, are, from their large 
size, conapicnous npiseis even when the wings are closed, 
anc seen from th® ground when hanging from lofty tress. 
‘With very few exceptions these bats have the tir of the back of 
the head and of the nape of the neck and shoulders of a more or 
Sets bright reddish or bright buff colour, contrasting strongly 

the dark brown ot black fur of the back. At first sight it 
suight appear that this remarkable contrast of coloum would 
vender the animal more conspicuous to pasion cones and con- 
sequently more subject to their attacks when hanging in a semi- 
jaspid condition. ‘But any one who has seen a colony of these 
from the branches of a hanyan tree, or from a 

silk egtion tree (Briodendron orientale), must have been struck 
ix esemnblauce to large ripe fruits, and this is especially 
noticeable when they hang in clusters from the leaf-stalke of the 
cocoamgt pale, where they may be easily misinken for a bunch 
Gf type coconuts, Hanging ope together, each with his head 
forwards on the ghest, bis ody wrapped up in the ainple 
of the lazge Wad the back turned ontwards, the 
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ily coloured head and neck js p ‘te niew, and re 
pth oA ate of a ripe cocos-nut, with which this avin 
also clase! spider in size.! ; 
The much tn ler species of Ciyrtopterwe and , 
which feed on the fruit of guavas, —— ‘and anane ort, re 
semble these fraits closely in the yellow colour of tele ur aad iy 
their size, so that it is very difficule to detéct one of these tat 
when suspended armoug the leaves of any of trees, - 

The resemblances, however, between these frugiverous bab 
and the fruits of the trees on which oy roost, may be aca 
dental, and, in the present state of our knowledge, we wottk 
scarcely yall aig in setting them down as the regult of i sg 
tective mimicry,” though there can be little doubt that, to 
eyer cause due, they aid in concealing these animale from thi 
attacks of enemies. 

I could edduce other instances of what appear to me to bi 
eases of ‘* protective mimicry” among bats, but my letter hu: 
already much exceeded the limits intended by me when I com 
menced it, and I must reserve my remarks on the peculiar posi: 
tion of Ryxckomycteris aso when resting on a perpendicula 
plane surface for another communication. G. E. 


OUsON 
Sense of Hearing 11 Birds and Insects 


IN respect to ‘‘The Sense of Hearing in Birds,” the habl 
of pattering with the feet while seeking food, which is common 
to many worm-eating birds, seems to preclude the idea that suet 
birds at least depend to any great extent upon their powers o 
hearing. Gulls frequently tread or patter with their feet while 
seeking food. The object beng clearly ta discover, from som 
slight movement, the whereabouts of ther hidden prey. Plovers. 
doubtless with the same object, vibrate one foot rapidly witt 
tremulous motion on the ground. Now the plover is essentially 
a worm-catching bird, more so even, probably, than the thrush. 
Light-footed, active yet atealthy in 1ts movements, quick-sighted, 
and certainly quick of hearng, the plover, when feeding, runs ¢ 
little way, like the thrush, then stops, with head erect, looking 
intently ; listening it might well be thonpht duct for the trepralon. 
motion of tts Joct, The plover, at such time, trusts without doub: 
to sight and not to its sense of hearing, 

It is true that the thrush has not this trick of pattering with 
the foot. It is true also that it has, while seeking food, very 
much the look of listening attentively. The largengss of its eye 
and com tively small development of its ear ingfine me, how- 
ever, to believe with Mr. —* (NaTURygWol, xv. p. 254), 












that the thrush also depends wiikn feeding pede on its power o! 
sight than on its sense of heari ae C.J. A, Mever 
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THE ATMOSPHERE OF THE ROCKY 


£ fathers f4INS ® 
ANYONE who observes with a large telescope soon becomes 
aware of the great obstacle stmospheric undulation offer: 
to the pursuit of astronomy, particularly m the application o! 
photography and the spectroscope. During two years when | 
photographed the moon on every moonlight night at my obser. 
vatury,? there were only three occasions on which the air wat 
still enough to give pood results, and even then there was un 
steadiness. Out of 1,500 lunar negatives, vag one or twe 
were really fine pictures, A letter which the late My. Honr 
wiote to me states that in seventeen years he had never me 
with a perfectly faultless night at the Cambridge Observatory, 

Such facts naturally cause astronomers to consider whether i 
is not possible to diminish (atmospheric disturbances, and bavi 
led to the celebrated expeditions of Prof, Piszzi Smyth to thi 
Peak of Teneriffe, and Mr. Lassell to Malta, Theoetienlly i 
would seem that the only complete ralution is to gscend 
mountain ranges or isolated peaks, and leave as much as possibh 
of the air below the telescope, 

Waving had occasion during the months of August aad Sep: 
tember, 1876, to go on a hunting trip with two distinguished 
officers of the United States Anny into the Rocky Mounteds 

ss note to Sir James Emmerson Tengent’s * Ceylon.” Mx Thwaite 
veoh ee Ra Jan (d’tevefins SAY ats none donbe ahen aa. 
of patticular trees, wpon which they hang itke so mitch a fount.” 
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‘gna Wahsatch ranpe, I thought it desindble to carry 2 telescope, 
aview of aorartaltde sebetner thera would be sufficient 
inducement to return with my ‘td-inch achromatic or 23-inch 
teedtor, and make ea proli nged stay, . 
A Ap it waa not fea to take aa instrument of any great size, 
iF contented myself with a small achromatic of unusual excel- 
. Thoush of only 74 inches aperture, it hears a power of 
60 completely, and I thitk would carry 100, It was provided 
Wilh a short Seas triped, holding an altitude and azimuth move- 
ment; giving both steaditiess and smoothness of action. The 
WKS ble of adjustment by a rack and pinion, and 
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arranged in its cell as to he free from in- 
This little lens stands the severe tests 
and in spite of its size is capable of doing 


ohjectigiass was £0 
on, 
by Foucault, 
good work, 
"Jat such observations on the atmosphere as those proposed 
this trip, it is obvious thai there are mainly two points to 
be considered : (1) freedom from tremor, and (2) transparency. 
A, station conibining both is most deirable, but a marked pre- 
dominance of stearlindss gives special advantages for celestial 
photography, while indrease of transparency, even if accom- 
anied by unsteadiness, is of value in eye observations, I had 
been led to suppose from conversations with Government officers 
and persons connected with the geological and geographical 
surveys of the terrories, that the Wahsatch range, which is in- 
tes “e between the Sierra Nevada on the west and the true 
Rocky Nluntains on the east, would offer the greatest advan- 
tages. Luls supposition tarned out to be altogether incorrect, 
though it might have been argued that a high range flanked at a 
distance’on sither side by other higher ranges should have given 
the maximum chance for cloudless and still skies. 

We first went to Salt Lake City, which, according to the 
Casella aneroid I carned, is at an elevation of 4,650 feet above 
the sea. It lies at the foat of the Wahsatch range. At eleven 
o’slock. on the evening of arrival, August 25, I took some obser- 
vations from the hotel after carefully centring the object-glass. 
Saturn looked about the same as on an ordinary night at my 
observatory, Capella, which was just clear of the house-tops 
across the street, twinkled as badly both to the naked eye and in 
the telescope as I have ever seen it at the sea-level, Lieut. 
Warren, of Cunt Daves: {a military post near the city] said 
there had heen a heavy rain the week previous, and the ar was 
more moist than usual, The sun set among just such a bank of 
clouds a6 we cre accustomed to see in New York. I was 
somewhat prepared for a tremulous condition in these high 
regions, because, the preceding night, having stouped for afew 
nights at Fort Steele, on the Union Pacific Kailroad, I perceived 
that Antares twmkled very much, though we were nearly 7,000 

t above the sea, 

However, in order to make a thorough trial it seemed best to 
ascend one of the high peaks of the Wahsatch, and accordingly 
the Red Butte was selected. The peak proved to be 7,350 feet 
high. Though it was quite clear when we started, clouds 

athered in every direction a5 the san went down, and at night- 
all the wf was entirely overcast. Moreover, the wind blew so 
strongly that it was necessary to retire over the brow of the 
mountain, and eventually we roturied to Camp Douglas. At 
this point, 5,250 feet above the sex, and about 6oo feet higher 
‘than Salt Lake City, the telescope was set up to take advantage 
of sume breaks in the clouds, through which the moon, Antares, 
{ire Majoris, and 
twenty the twinkling Was surprisingly great ; I do not remember 
evet to have seen it worae with my large instraments, 

These results fed to an examimation into the meteorology of 
Salt Lake City, so as to find out the rainiall and its distribution 
ang the percentage of cloudy days, 

it appeo that the average annual rainfall for the pasl five 
gears is 18548, inches, exe is no perfectly dry month, the 
rigs approach being during the summer. The cloady d 
yo al 194 per anbuti, the disposition being «miler to the 

¢ 

A former popil of mine, and graduate of the University, Dr. 
Bavgdict, informed me the Mormons believed the vaintadl had 
‘yoath inorpased since heir pera had settled in Utah, and 
¥bia beams to be borne out by the statement that whereas 

ryetly three gallons of Salt Lake wnter produced on evapora. 

one gallon of chlt, it now taliey four gallons to produce the 
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upiter appeared. With 9 power of only | 


| are on an average about 7,250 feet akpve the sea. 


On August go, having taken an escort, we moved sodth from | 
Fort Stecie, latitude 41° 48’, longitude 107° oy’, along the North 
fork of the Platte River, into the main tange of the Roc 
Mountains, During the fifteen day? expedition there were only 
twa nights on which we saw clunds enough to prevent astre- 
nomical working, afd only one thunderstorm of mcvermeat | 
took place in our immediate vicimty ; about one quarter of am 
inch of rain fell, The sky was rarely perfectly free from clouds, 
and mariy local thunderstorms occurred about the higher p 
but they seldom extended to the plateaus below, 

September 7¢ and 2 our camp was 8,900 feet above the sea ig 

the vicinity of mountains rising 10,000 and 11,600 feet, These 
peaks seemed'to be nearer than they really were, for the tram- 
sparency of the air causes estimates of distance to be deceptive. 
From the top of one I subsequently saw the Seminole Mountain, 
which was 150 miles distant ; it did not appear to be fifty miles 
away. The night of September 1 was quite clear, with very little 
cloud, and the atmosphere remarkably tranqail. Antares, when 
near setting, hardly twinkled at all, and Arcturug in the te : 
exhibited four diffraction rings unbroken by flickering, 
central dise was as hard and sharply defined as the pin-hole in 
the lamp-screen I am accustomed to use in toning specula and 
lenses. 1 looked for the companion of Polaris, but partly on 
account of the nearly full moon, and partly from the thickness of 
the diffraction-rings, 1 could not be sure of it, The moon wae 
perfectly stcady ; with a power of sixty there was no trace of 
twinkling at the terminator. I tried to see Titan, the largest 
satellite of Saturn, but did not succeed. At the time it was hot 
certain whether this falure was due to the position of Titan with 
relation to Saturn, or whether it arose from the blindmg efful- 
gence of the moon. Capella was perfectly steady, th there 
was a slow change of colour from bluish to reddish, occupying 
about a second. 

The succeeding night, at nine o'clock, though the sky was 
mostly covered with cumulus clouds ih motion southward, I 
was astonished to find the terminator of the moon absolutely 
free from twinkling and Arcturus down among the tops of the 
dead we trees ag stendy as possible. The four diffraction rings 
round the central disc were not perfectly circular, but that was the 
fault of the lens. Every defect of centring or of surface and any 
vein in the glass comes out even more clearly than in the work- 
shop examinations, because, while the air 1s ag steady, the light 
is far more tutense, 

I am certain, of a large telescope could be brought here abd, 
maintamed against the furions winds, great regults might be 
attained af there is much of this weather. But this particular 
place is difficult of access, and possibly no better than other 
situations on the line of the ratlroad, The sky is not as blagk 
as I had expected ; it is rather of a light blue, though the full 
moon makes much difference. 

On several other nights, in both lower and higher places, I 
made observations, but never saw the combination of steadiziess 
and transparency again. On the plateaus at the foot of the 
mountains and away from the groves of quaking aspen trees and 
pines, the sun sends down scorching rays all day long on the 
alkal: plains, where only sage plants are sparsely scattered, and 
even on horseback one can see the heated waves rising from the 
ground. The air is far from being moist, for the lips are apt to 
crack and blecd, and the mucous membrane of the nose is 
parched, When the sun sets the ground rapidly radiates, and 
we frequently had by morning one quarter of an inch of ice iy 
our vessels of water standing outside the tents. These plateaus 
The mere 
fact of broken ground and wooded surroundings does fot, Howe 
evet, buffice to produce, even at this season, a tranquil ar; for 
when we rode aver the Rocky Mountains, along the margin of 
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pepe! snow, to the head-waters of Snake River, and camped 
at 
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telkscope-to this region to minke it | 


rout Lake, nearly 10,000 feet high, though the air was ex- 
ceedingly transparent, it was very unsteady. I rose at 4 A.M. 
to see Venus, and her splendour was so great that it led to a 
most delusive estimate of her apparent size. Occasionally, 
during clear frosty weather in midwinter, « night of similar cha- 
racteristics ig seen at my observatory. On such an occaston I 
obtaived, at the principal focus of the 15}-ioch reflector, 2 
photograph of the muon near her thurd quarter io less than a 
secon 
thd ar of Fart steete ne the ene say ia hier tn 
ible to do any astronomical work in this 1681 Ake © 
middle of October till the middle of May, that i io alien 
months. fierce winds, heavy falls of snow, and 
coki would be unbearable, Even tu the beginning af September 
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we needed large camp-fires in the tuo and evening. Our 
sett’ at Tront Lake oocld oily be reached for six veel in 
“#arenxer on account of the depth of now in the falleti timber, 
Om the whole, it may be fometted of this mountain fegion, 
» that the astronomical condition, ree photographic 
. id wopyomising, Th asly one were steadiness 
and tratsparency combined, and only two nights out of fifteen at 
the heat season of the year Were exceptionally fine, The trans 
penny ve aloagst always much more marked than at the sea- 
level the tremulousness as great, or even greater, than 
near New Vark. It is certain that during more than half the 
‘year rp wiirk of a delicate character could bedone. At the end 
of Angra, Yn sheltered positions, and in good tenta, we slept 
moder a dosen thicknesses of blanket, and only partially 
wud » Sach a degree of cold distracts the mind and numbs 
the body. Apparently, therefore, judging from present informa- 
tien, it would not be judicious to move a larpe telescope and 
tal observatory into these mountains with the hope of doing 
ooritinuaus work ander the most favourable circumstances. 
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TESTIMONIAL TO MR. DARWIN 


M® DARWIN has received as a testimonial, on the 
occasion of his sixty-ninth birthday, an album, 
a magnificent folio, bound in velvet and silver, con- 
taining the a pemenrnpbe of 154 men of science in 
Germany. e list contains some of the best known 
and most highly honoured names in Europe. He has 
likewise received on the same occasion from Holland an 
album with the photographs of 217 distinguished pro- 
fessors and lovers of science in that country. These 
uts are not only highly honourable to Mr. Darwin, but 
wa to the senders as a proof of their generous sympathy 
with a foreigner; and they further show how widely 
the great principle of Evolution is now accepted by 
naturalists. 
A German correspondent informs us that the German 
bears on the handsome title-page the inscrip- 
pos “Dem Reformator der Naturgeschichte, Charles 
arwin,” 
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MICROSCOPICAL INVESTIGATION OF SANDS 
AND CLAYS! 


"THE anniversary address of the president, Mr. JI. C. 
Sorby, F.R.S., at the Royal Microscopical Society on 
Wednesday, March 7, consisted mamly of an attempt to 
treat in a systematic manner the application of the micro- 
ty oe to the study of the mineral constituents of sands 
and clays. The various organisms found in such deposits 
have been much studied by Ehrenberg and otha micro- 
scopists, and of late ycars much attention has been 
jrectet) to the strncture of igneous and other hard rocks, 
more or less allied to them, which can be cut into thin 
sections ; but comparatively little attempt has been made 
to resige the ultimate constitution of loose sands, 
muds, and clays. — : 

The scope of this subject, as treated by the author, in- 
cluded the identification of the true mineral nature of the 
various particles, and the determination of the nature of 
the rock from whicl they were originally derived ; the 
chief aim being to trace back the history of the material 
to the furthest possible extent. 

After describing the manner in which the different 
fands of deposits should be prepared, examined, and 
mounted as permanent objects, the author treated at 
adie length on the conditions nécessary for satisfactoril 
ecing the various particles with moderate or very hig 
magnifying powers, and for observing their microscopic 
Structure and optical characters. The particles of clay 
and the flaid-cavities in the grains of sahd are often so 
minute as to task the power of the microscope to the 
fullest extent, and some indeed are so small that their 
perfect definition may perhaps be impossible by an 
means at our It was shown that the Zond. 

‘ ’ > Bbstonee by the author, 


tions under which many of the objents are visible are 
stich that with highly con light and whje gisame 


of large aperture no dark outline is péasitle, and 
they are quite invisible, but become quite dissinct wh 
the aperture is reduced to a moderate and appreptiate 
arnount. For this reason object-glasses of ceminaratty 
small 5 ake are far the best, since the foual polat 
further from the front Jens, vety high pawers can ba tse 
in cases which are beyond the reach of lenses of large 
aperture, 

The author then went into much detail to show ‘the 
character of the grains of quartz, mica, and other minerals 
derived from the decomposition or breaking up of ‘various 
crystalline rocks, and showed that on the whole there are 
many characteristic differences between thé material de- 
rived from granitic and schistose rocks—this difference 
consisting mainly in the form, internal structure, aad 
optical characters of the various constituent Brains j the 
general conclusion being that a careful study of sands, 
muds, and clays enables us to form a very satisfactory 
opinion as to whether they were derived mainly from 
granitic or schistose rocks, or from a mixture of the twa 
in some approximatcly definite proportion. It was also 
shown that the shape of the particles as originally derived 
from their parent rock is sufficiently definite and charac- 
teristic to enable us to form a very good opinion respect- 
ing the amount of subsequent mechanical or other change. 

Applying those principles to the study of particular 
typical cases, it was shown that the coarser grained 

ritish sandstones have been mainly derived from granite 
rocks, of a character somewhat intermediate between 
those of the Scotch Higblands and Scandinavia, Some 
of these sandstones consist of grains which have under- 
gone scarcely any wearing, and are as angular as those 
derived duectly from decomposed granite, and are thits 
totally unlike the blown sand of the deserts, which are 
worn into perfectly rounded grains. 

The finer grained sands are no less angular than the 
coarse, and have not been derived from the wearing 
down of larger fragments, but have resulted from the 
separation of the small from the large grains by the 
action of currents. Though some fine-grained sand-stones 
have been mainly derived from granitic rocks, yet, on the 
whole, the small particles of quartz have more commonly 
been derived fiom the breaking up of schistose rocks. 
Clays and shales consist to a greatjextent of particles 
identical in all their characters with those derived from 
the decomposition of felspars and other mwerals which 
undergo a similar change. Asa general rule we meet 
with many grains of sand even in clays chiefly consisting 
of extremely minute granules, which can easily be ex- 
plained by the remarkable manner in which such mate. 
rial, when suspended in water, collects into small compourid 
grains, which subside at a rate quite independent of what 
would be the velocity of subsidence of the separate 
particles if they were detached. 

The conclusions derived from a study of the characters 
of the separate grains are confirmed by the occurrence of 
what may be truly considered to be grains of granite or 
mica schist. We also in some cases meet with grains 
sufficiently large to show the characteristic structure of 
the still more complex rocks of which they are composed. 
Thin sections of some of the oldest slates in Walesa are 
thus as it were a perfect museum of specimens of the 
rocks existing at a still earlier period, broken up aod 
worn down into the sands which formed these very 
ancient slates, 

In order to establish these various conclusions it would 
he necessary to enter into a large amount stall, 
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mich: iievpid. a " alig iy sweet fluid that é. top . 
Bie : fawtnitite decid’ of. cultivation. in our | the bucket; the quantity secreted by a single’ ! 
"aera 8 gern ‘the  peautiful and often bizarre form |said to ‘be ‘ about an ounce, but it does hot ‘appa’ 
ne satan by thelr cu#idus Rowers. Great as is the variety | attract insects.“ When the bucket is full, this Gi 
me f eg ite, ‘olor, and form of the flower in the different |-overflows at 2 channel which forms a kind of spout 
oie’ is, eeverthelesa, more than in most natural’ Closely over-arched by the end of the column, which" sstoviel 
xh cooamiucted always on one plan in its main | the stigma and pollinia in sych'a position that an, owns 
oe Before describing ‘some of the more remark- | forcing its way out of the bucket through this passage,’ 
‘sale ‘forms, it will be necessary. to give a general descrip- | would first brash with its back agaiost The stigma,’ aay 
“Hon. a. this type, and to define the more important of the afterwards against the viegid discs .of the. pollinia, ad 
iechaie ‘terms used by botanists in relation to it. Both sa HEMOVE them. aes + macranihe the —o ‘ds, 
in i account ‘and in the description which follows of 
articular’ species, we are. largely indebted to Mr. 
sarw. it’s most interesting work * on orchids, of which a 
maw edition has just appeated ; the illustrations are also 
Tre by the. kindness of the publisher, from the 
in all orchids the number of sepals and petals (which 
‘form the perianth) is three each, the former being 
mast always nearly or quite as brightly coloured as the 
pry One of the petals—really the upper one, but, in 
‘consequence of the twisting of the ovary, apparently the . 
‘Jowet one—ijs nearly always larger than the others, and 
is 88 situated as to form a convenient stage for insects to 
setts on. ‘It is called the lower lip or /adel/um (Fig. 1, 2), 
soket ten assumes the most singular and fantastic shapes. 
secretes nectar or honey, which is often contained in a. 
onger or shorter spur-shaped prolongation or nectary (7) 
‘back, but. sometimes in the tissue itself, which is then 
| Se oaiy'en awed by insects. There is only one fertile 
atamen (eately two), which is confluent with the stigma, and . 
forms with it the column. The anther (a) consists of two . 
cells, which are usually very distinct, and often so widely 
‘géparated as to appear like two anthers. Te pollen is 
‘teat, most orchids, in the form of a fine granular pow- 
: bixt coherent into two club-shaped masses, the pollen- 
masies or  pollinia { p), one contained in each anther-cell ; 
‘theme are prolonged below into a kind of stalk termed the | 
{c). The ovary is inferior (beneath the calyx), 
“offen senting the appearance of a stalk to the flower, 
and: cousists of three’ carpels closely united together into 
a single cavity. The single stigma (5) is sessile upon the 
‘vary, and is confluent with the stamen (gynandrous), 
tq upper part is modified into an extraordinary organ | 
‘called the Foste//um (r), which, when mature, consists . 
‘partly or entirely of viscid matter, In many species the 
paling are firmly attached to a portion of the exterior 
membrane of the stigma, which, when insects visit the 
ower, is ‘removed, together with the pollinia, This 
venorahls portion of the rostelium is called the véscid 
tse (@), o¢ by some authors the “ gland” or “re. 
‘Hieeeg lam 5 when large, the portion to which the pol- | 
Junie {5 stesebed. is called the pedicel (often confounded 
With.the caudicte).... ‘The ‘part of the rastellum which is 
ett ‘efter the réatoval af ‘the disc and viscid matter is. 
ahead. es the. Jerid, .or sometimes. the “pouch”. or “ bur- 
‘ica, ‘Tn the spresent paper we propose to give an 
sicooint of a: few dtohids, intéresting from the remarkable 
inode ty which’ fertisation by insects is effected, 
en Goryanthes macranthis-—The. ; genus Coryanihes be- 
& to the ‘tribe: ‘Vandi, | dich includes many of the 
taa8t “lagnaticent extra. Britigh “orghids, The -extraor- 
disary. ‘mode f fertilisation is ‘Gertified by Dr. Criiger, | 
ipestar of the ‘Botatiie: Gardetiy at ‘Trinidad, The ac- 
oO anid ae API 1g: “a Tepresents the flower of C. 
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Fic. x.— Orchis mascula. a, side view of flower, with greater part: of en 
cut away; 6, front view of flower; c, pollinium and viscid disc ; Re 
caudicles with the viscid discs lying ‘within the rostellum ; x, seutien 
through resteilum ; F, packets of pallen-grains; a, anther; , ¥ Sota rae 
3, stigma; 4 labellum.; #, nectary ; A, pelliniuan; mn on | 
nium ; a, viscid disc. 


according to Dr, Criiger,? provided with aegis ‘wide are ° 
gnawed by bees, as is commonly the case with the label-. : 
lam of the Vandew.. In this case the bees have: agen 
aoemioed by Mr. .¥. Smith, of the British Muse 
o the genus Enugtossa. ‘Dr, -Criger states 

these oa may be seen in great. numbers disputing’ with: ; 
each other for 2 place on the edge of the “hypochil” . ’ 
Leas part of the labeliow. Partly by this contest, par 

scbet whichis tai Gk at the Gad aineedy m= ang 
th w the flaid already me 5 
eas ¢ species, ‘hut will serve to show . rela Thay then oral , aieeg in, the water ee ee ' 
sition f he Pas, iets 4 ‘very large, and hangs : ae “ the ie pach where they arrive at the: 3 
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on : appendage, the insect then | ns bod aap im: | 
7A saintly to makes it is ‘generally precipitated a. 
*epoad time: isto tbe the bucket, ‘passes out through the same 





” , and thes inserts thie polliaia into the. stigma as 
-— PI 
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a hap see 


is wily out, thereby jmpregn ating ,cither the 
rigome other. flowers, Dr. Cri waies that he 
; ‘ae here of the bees taking part in this opera- 
: thare is & continual procession of them through 
avg ‘There cannot be the least doubt,” says 
win, “that the fertilisation of the flower absolutely. 
on ‘insects crawling out through the passage 
by the. extremity of the labellum and the over-. 
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tom ‘ 
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speciosa (atte ot Lindley) ty abellum LB, | bucket of | 
oa ove ggoecons el ages ; , spout of bucket ove 
ae a i ee . 

distal’ portion of the 


axpbing ‘column, If the | 
-Fabeitunms.-or bucket had been dry the. bees could easily 
‘h ave escaped by flying away. — we must believe | 
the fluid is secreted by appendas dages in such 

inary quantity, and is pcr. in by the bucket, | 









hit: as latable attraction for the bees, as these are 
‘iepewn to .gnaw the labellum, but for the sake of wetting 
er wings and hoa compelling them to crawl | Out, 


fi the passage. 

gy, cajosetnne, saccatum—The enus Cataietum helongs’ 
' gdao te ) the-eub-order Vander, tea to a section of that 
» gpthtee, the Catasetide, distinguished from all other orchids | 
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There is no nectar in the male flower to attract insects 5. 
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| Kaa tenho ‘orm a catering: gr 
“aba others, Thus, Colewton ended 

dinbhees viridis (female), and, Myanthay dos 
ermaphrodite),’ are now known'to be three forms: ‘he: 
samie: pecies, ‘The.second peculiarity of the, male. pds J 
of Catisetsme ig that they are, provided with an. ¢ 
nary mechanical contrivance by means of | Cel 
linia are forcibly. ejected on to the hack of the fase est and: 
thus carried ‘to a female flower of the same eB 
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ts stigmatic ch chamber. ae , re 1s ‘ 


touching, by the wing of a vaiing mamee ote cme, gente 
on the labellum for t ao si of gnawing it, of. two pan 
horns ot anferxa, which accur in no other genud, and ate 
‘placed in such a position that when touched bythe. 
the pollinia are projected on to its: “body, to which | 
adhere. by ‘their blunt and excessively adhesive’. 
‘The insect, then flies away to a. — ant : re 
perio ee ate pate , ihe: 

omyily, ahd-at of. 3 
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P42, 1899) 


view of s flower, from which ‘all thé perianth except the 
im has heen tenioved), 4 ents the anther con- 
thining the pollinia, arid ai dbdve into a long point, 
ge the antenns, which are rigid, curved, hollow horns 
t gto a point ; bat the two differ from one another in 
this respect, that the apex of the left-hand one bends up- 
wards, ‘while the right-hand ote hangs down, and w 
a ; d functionless ; 
i ies tee 3 # the disc of the pollinium, which 15 
ily lage and vised ; pa’ the pedicel of the pol- 
lyin 3 ¥ the sugmatic chamber, which is of course func- 
tionteds in the male flower. The action of the parts 1s 
thud described Me, Darwin :—When the left-hand 
aptonna is toached, the edges of the upper membrane of 
thee disc, which are continuously united with the surround- 
ing surface, instantly rupture, and the disc is set free 
The highly elastic pedicel then instantly flirts the beavy 
dise out of the stigmatic chamber with such force that 
the whole polliniuim is ejected, bringing away with it the 
two balis of en, and tearing the loosely-attached 
spike-like anther from the top of the column, The pol- 
linium is always ejected with its viscid disc foremost, and 
with such force that it is thrown to a distance of two or 
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¥ra 4. ~Afor, aignea Lateral view of flowery with one of the sepals 
and one frase pie removed, a anther, Jd, pedicel of pollinium , 
&, stiguia , &, Alum ’ és, lateral sepal. 


three feet. Om one occasion Mr. Darwin touched the 
antenna of ah allied species, C. callosum, while holding 
the Hower at t a yard's distance from the window, 
wheh the polliniam hit the glass, and stuck by its adhe- 
sive disc to the smooth vertical sorface. A series of ex- 
periments showed that even violent concussion of any 
other part of the flower except the antenna produced no 
effect whatever in disturbing the pollinia. 

4. Morwiodes tenta-—The genus Marmodes belongs 
alto to the smali family de; the pollinia are 
again violently ejected, as in Casasiun,; but the mode 
in which this is effected is somewhat different, and very 
cutima. The appeararice presented by the flower 19 re- 
oh ser gel 4. The bese of the column 15 bent 

wards, at right 


les to the ovary, then resumes 
ah orig t position, and 4s Snally pte bent near the 


Ht is algo twisted to that the anther, restellum, 
“yon of the stigyna face one side of the 
Cowes te ths right or left actording tothe position of the 
Sa tne! isthe apike, <n thet a vepresents the 
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anther, which is elongated and triangular, bat dges aot 
extesid to the apex of the column, A group of spital 
vessels runs up the column as far as the samimit of the 
anther ; they are then reflexed, and run some way dint, 
the anther-case. The port of reflexion forms « short thin 
hinge, by which the top of the anther-case 1s articulated tg 
the column beneath its bent surface; and this 
appears to be the sensitive portion of the structure, can- 
veying any stimulus from a touch to the disc of te 
pollinia, and causing the eye tion of the latter.. fd ig the 
pedicel of the pollnium, covering the rostellum; sé, the 
st rc surface, which extends down to the base of the 
column, and 1s hollowed out into a deep cavity at its 
upper ernid ; 718 the very remarkable labellum, narrowed 
at the base into a neatly cylindrical foot-stalk, aud its 
sides so much reflexed as almost to meet at the back, 
forming a folded crest at the summit of the flower. Near 
the summut it has a slight cavity, into which the summit 
of the column fits, fixing 1t in its place, The whole 
labellum 1s compared by Mr. Darwin to a cocked hat 
supported Ly a foot-stalk, and placed on the head o 
column. /s are the two lower sepals, which hang down 
hke wings ; the upper sepal and one of the lateral petals 
have been cut off. By a number of experiments My. 
Darwin found that the miute hinge in the anther-case 
already desciibed 1s the only portion of the flower that is 
sensitive to touch, When an insect hghts on the f 
crest of the labellum, the only convenient landing-place, 
he wil! lean over the front of the column in otder to gnaw 
or suck the bases of the petals, which are filled with a 
sweet fluid. In so doing, he wall disturb the summit of 
the column which fits into the cavity of the labellum ; this 
will press on the hinge in the anther-case ; the stimulas 
will then be conveyed to the polynium-disc, and the 
pollinum will be violently ejected. Owing to the 
peculiar structure of the parts, guided by the hinge, 
which now serves a second function, the direction im 
which the pollmium fics is necessarily vertically upwards. 
If no object 1s in the way, it 1s proyected perpendicularly 
up in the air, an inch or two above and close im front af 
the termunal part of the Jabellum, and would then alight 
on the folded crest of the labellum immediately above 
the column. But if the insect which has caused the d 
turbance remains in the same position, the pollmium 
necessarily alizht on his head, and will thus bec 

off to fertilise another flower. The polliniam hag, How- 
ever, still the anther-cap attached to it; this drops off, as 
the pedicel dries on exposure to the aur and gradually 
straizhtens itself from the almost hogp-shaped form 
which it bore when ejected ; and when this has been 
done, the pollen-masses attached to the head of the 10- 
sect are precis¢ly in a position to strike against the stry- 
matic surface of the next flower visited, 

Other instances, almost as extraordingry, could be cited 
of the special contrivances met with 1n, species belongiag 
to this order, to insyrée crosé-fertilisation rather than self- 
fertilisation of the flowers. A. W. B. 
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THE MOVEMENT OF THE SOIL-CAP 


MID all their general tameness the Falkland Islands 
boast one natural phenomenon which 18 certainly 
exceptional, and at the same time very effective. 

In the East Island moat of the valleys are occupied by 
pale-prey glistening masses, from a few hundred yards td 
a mile or so in width, which look at a distance much hike 
glaciers descending apparently from the adjacent ridges, 
and gradually mereasing in volume, fed by tributaty 
streams, until they reach the sea, Examined a hitude more 
closely, these are found to be vast accumulations of blorks 
of quartnte, irregular in form, but having @ tendency to 
a rude diamond shape, from two to eight or ten or £ te 
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ey are hot weathered to any extem, though the edges 


and points are in most cases slightly rounded ; and the 
surface, alse pexceptibly: worn, but only by the action of 
the atmuaphare, is smooth and polished ; and a very thin, 
extremely bard, white lichen, which spreads over nearly 
the whele of them, gives them the effect of being covered 
with @ thin layer af ice. 
Fer ve low, wader the stones, one can hear the 
! water gurgling which occupies the axis of the 
; and here and there, where a space between the 
‘AMlooks is unusually large and clear, a quivering reflection 
Ws sent back from a stray sunbeam. 
jit the mouth of the valley the section of the “stone 
yiver ” exposed by the sea is like that of a stone diain on 
ahuge scale, the stream running in a channel arched 
aver by loose stone blocks, or finding its way through the 
spaces among them. There is scarcely any higher vege- 
tation ot the “stone river ;” the aurface of every block 
1s slippery and clear, except where here and there a little 
peaty soil has lodged in a cranny, and you find a few 
traihag spikes of Nassauvia serpens, or a few heads of the 
gracntsl drpoping chrysanthemum-like Chadraa ssaveo- 
MS, 


These “ stone-rivers” are looked upon with great 
wonder by the shifting population of the Falklands, and 
they are shown to visitors with many strange specu- 
Ystinns as to their mode of formation. ‘Ther origin 
seems, however, to be obvious and simple enough, and 
om that account their study 1s all the more instructive ; 
for form an extreme case of a phenomenon which 
is of wide occarrence, and whose consequences are, 1 
b , very much underrated. 

There can be no doubt that the blocks of quartzite in 
the valleys are derived from the bands of quartzite in the 
ridges above, for they correspond with them in every 
respect; the difficulty is to account for their flowing 
down the valley, for the slope from the ridge to the valley 
is often not more than six to exzht degrees, and the slope 
of the valley itself only two or three, in either case much 
too a to cause block» of that form either to shde or to 

wn. 

The process appears to be this. The beds of quartzite 
art of very different hardness; some are soft, passing 
into a crumbling sandstone ; while others are so hard as to 
yrejd but little to ordinary weathering. The softer bands 
ate worn away in process of tame, and the compact 
Gnartaites are Ieft as long projecting ndges along the 
treats and flanks of the hill-ranges. When the process 
of the disintegration of the softer layers has gone on for 

fime the support of their adjacent beds is taken 

away from the denuded quartzites, and they give way in 
ihe ‘direction of the joints, and the fragments fall over 
upon the gentle slope of the hillside. The vegetation 
pooh cavers the fallen fragments and usually near the 
atoping outcross of the hard quartz, a slight inequality 
anly in the surface of the turf indicates that the loose 
blocks are embedded beneath it, Once embedded in the 
vegetable soil a number of causes tend to make the whole 
salen heavy blocks included, creep down even the 
least slene. i will only mention one or two of these. 
There is constant contraction and expanson of the 
ipotigy wegetable mass going on, as it is saturated with 
@r comparatively dry ; and while with the expan- 

ition the % Blip infinitesimally down, the subsequent 
vontrbction Cannot pull them up against their weight ; the 
‘ain-whter ihigkling dewn the slope is removing every 
movatilée particie fram before them ; the vegetable matter 
mn which they ate immediately resting is undergoing a 
decay and removal, In 


tpetaal af intteratitial 
bis way che locks ere gradually bome down the slope 
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ther question is how the soil is efterwasde rautioved wins 
biecks teft bare. This, 1 have sto doubt, is aiiected 
by the atream in the valley altering ity coirse trot chad 
to tone, and washing away the soil fram beneath, 
_ This iv a which, in some of the great * atone 
tivers” th Falkland Islands, most have talent vi 
enormous length of time. I fear that the extreme glacial 
will see in it a danger to the universal applicatian of thie 
beloved theory to all cases of scratching and grooving, 
1 have khown too much of the action of ite to have the 
slightest doubt of its power; but I say that icé had 

no d whatever in the production of these 

“moraines” in the Falkland Islands. 

Inthe West Highlands of Scotland, and in many other 
parts of the world, I have often noticed that when 
a hill of such a rock as clay-slate comes down with a 
gentle slope, the outcrop of the vertical or hightly-incli 
slates covered with a thick layer of vegetable soil or drift 
containing inibedded blocks and boulders derived fromm 
higher levels, the slates are frequently first slightly bent 
downwards, then abruptly curved and broken, and fre- 
quently the lines of the fragments of the fractured beds 
of slate can be traced for a yard or two in the soil-cap, 
gradually becoming parallel with its sur ace, and passing 
down in the direction of sts hne of descent, These move- 
ments aré probably extremely slow. I well xemember 
many years ago observing a case, somewhere in the west 
of Scotland, where a stream had exposed a fine section 
of the soil-cap with the lines of broken-down and crushed 
slate-beds carried far down the slope. The whole effect 
was so graphically one of vigorous and irresistible move- 
ment that I examined carefully some cottages and old 
trees in hope of finding some evidence of twisting or other 
irregular dislocation, but there appeared to be none such. 
The movement, if 1t were sufficiently raprd to make a 
sign during the life-time of a cottage or a tree, evidently 
pervaded the whole mass uniformly. 

It seems to me almost self evident that wherever there 
is a slope, be it ever so gentle, the sotl-cap must be in 
motion, be the motion evér so slow; and that it is 
dragging over the surface of the rock beneath the blocks 
and boulders which may be embedded in it, and fre- 
quently piling these in moraine-hke masses, where the 
progress of the earth-glacter 1s partially arrested, as at 
the contracted mouth of a valley, when the water percd- 
lating through among them in time removes the inter- 
vening soil, As the avalanche 1g the catastrophe of ice. 
movement, so the land-shp 1s the catastrophe of the 
movement of the soil-cap. 

As I have already said, I should be the last to under- 
value the action of ite, or to dotbt the abandant 
evidences of glacial action ; but of this I feel convinced, 
that too little attention has been hitherto given to this 

arallel series of phenomena, which in many cases it w 
be found very difficult to discriminate ; and that thexe 
phenomena must be carefully distinguished and elim 
nated before we cin fully accept the grooving of racks 
and the accumulation of moraines as complete evidertod 
af a former existence of glacial conditions 

C. WYVILLE Taomsont 

















ON THE INFLUENCE OF GEOLOGICAL 
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aixd De. Jules Carret has just published an ingenious beok | to a shrinking of the earth as a whole, but 10 the shrink- 

- sales c just p - | ing being quicker than the mean in some regions 

paper, of which the following is an abstract, is an | slower in others, the results are the same as thoar pre- 

to investigate the results of the supposition that | viously attained, 

the earth is slowly changing its shape from internal 2. The increase of surface-matter duc to the dépasit of 

causes, The rt j¢ devoted to the mathematical | marine strata also gives the same results, 


consideration of the precession and nutations of a 

spheroid slowly undergoing such a change, It is shown 

that the obliquity of the ecliptic must have remained sen- 

sihky constant throughout geological history, and that 

even gigantic polar icecaps cannot have altered the posi- 

‘tian of the Arctic circle by 60 much as three inches ; and 
this would be the most favourable redistribution of matter 
for producing that effect. 

But a slow distortion of the earth would displace the 
principal axis of figure of the earth, and the axis of rota- 
tion would always sensibly follow the axis of figure. Thus 
the result would be a change in the geographical position 
of the poles, without any alteration of the diameters of 
the arctic circles, or in the width of the tropics. 

For reasons, which cannot be given here, it is main- 
tained that the earth would not be rigid enough to resist 
the effects of considerable departures from the figure of 
equilibrium, such as would arise from a wandering of the 
pole of figure from its initial position ; and that readjust- 
ments to an approximate form of equilibrium would pro- 
bably take place, at considerable intervals of time, im- 
pulsively by means of earthquakcs. Such periodical 
adjustments would not sensibly modify the geographical 
path of the principal axis as duc to terrestrial deforma- 
tion, 

The rest of the paper is given to the consideration 
of the kinematical question of the change in the gco- 
graphical position of the pole, due to any distortion of 
the earth. It is assumed, in the first place, that the de- 
formation is such that there is no change in the strata of 
equal density ; and accordingly all suppositions as to the 
nature of the internal changes accompanying geological 
upheaval and subsidence are set aside. The forms of 
continents and depressions are investigated, which would 
cause the maximum deflection of the pole for elevations 
and depressions of given amounts. 

In order to make numerical application to the case of 
the earth, some estimate is required of the extent to 
which it may have become distoited during any one geo- 
logicat period. From the consideration of certain facts, 
the author believes that from , to wy of the whole earth’s 
surface may have, froin time to time, undergone a con- 
sentaneous rise or fall; and that the vertical rise or fall 
may be about 10,000 feet, or rather cquivalent to about 
to,o00 feet, when allowance is made for the influx of the 
sea into depressed areas, 

é first application given in this paper is to conti- 
nents and seas of the most favourable shapes and posi- 
tions. It may be here stated that if 5}, of the earth’s 
surface us elevated by 10,000 feet, the aeflectién of the 
pole is 114’; if yi, of the whole surface, 1" 464’; if |, 
3° 37°; and if 4, 8° 43/3 In each case an equal area 1s 
supposed to fall simultancously. 

Other examples are also given for continents and seas 
which da not satisfy the maximum condition ; in some 

¢ boundaries are abrupt cliffs, in others shelving. 

The conclusion is arrived at that a single large geologi- 
cal change, such as those which obtain on the earth, is 
tonipetent to produce an alteration in the position of the 
‘pole’ of jvm: one fo three degrecs af latitude, on the 
—— that there is no change in the law of internal 
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aus other hypotheses as to the nature of the inter- 
nal chiuinges atcompanying the deformation of the earth 
re Wincussed, 
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3. The hypothesis that upheaval and subsidence are due 
to intumescence or contraction immediately undet the 
regions in question is considered. Under certain special 
assumptions, too Jong to recapitulate, it is shown that the 

revious results must be largely reduced. It appears that 
if the swelling or contracting stratum is tolerably thin and 
at all near the surface, the deflection of the pole is re- 
duced to quite an insignificant amount. Even if the 
intumescence extends right down to the centre of the 
earth in a cone bounded by the elevated region, the re- 
sults would be only about 4 of the former ones. Hence 
it appears that the earlier results can only be stated as 
the greatest possible for given superfitial changes. 

In conclusion it is pointed out that if the earth be quite 
rigid, no redistribution of matter in new continents 
ever cause the deviation of the pole from its primitive 
position to exceed the hmit of about 3°, But if the pre- 
viously maintamned view 1s correct, that the earth readjust» 
itself periodically to a new form of equilibrium, then 
there is a possibility of a cumulative effect ; and the pole 
may have wandered some to” or 15° from its primitive 
position, or have made a smaller excursion and returned 
to near its old place. No such cumulation is possible, 
however, with respect to the obliquity of the ecliptic. 

It is suggested that possibly the glacial period may not 
have been really one of great cold, but that Europe and 
North America may have been then in a much higher 
latitude, and that on the pole retreating they were 
brought back again to the warmth. There seem to be, 
howcver, certain geolovical objections to this view. 
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THE NEW STAR IN CYGNUS? 


ON January 9 the sky was unusually clear and the 

spectrum of Dr. Schmidt's Nova came out with 
amazing sharpness and bniliancy. In addition to the 
five bright lines seen on the 2nd, two others were detected, 
viz, .— 





Mill mm 
No. ra W. 1. 594 Very narrow line. 
ae » 44 Excessively faint, but still certainly and 
repeatrdly seen, 


Between wave-lenaths 655 and 594 the spectrum was 
certainly banded, and, most probably, there were two 
additional faint maxtuna of bnilliancy m that interval, 
The continuous spectram attains a maximum in the 
region about W. L. 525, and extends, though possibly not 
without interruption, as far ay the faint line No. 7, The 
star was estimated of seventh magnitude, and was of a 
red colour with a decided tinge of purple, reminding me 
forcibly of the varieties of red produced by the quartz 
plate in Zdliner’s photometer. RaLPH COPELAND 
Lord Lindsay’s Observato1y, Dunecht, January 13 
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OUR ASTRONOMICAL COLUMN 


THe New Comet.—The comet discovered by M. Borrelly, at 
Marseilles, on the morning of February 9, appears to have been 
jound independently by Herr Pechule at the Observatory of 
Copenhagen on the following morning, During the past week 
it has heen making a pretty near approach to the earth, and bad 
the weather been more favourable im Europe, it would probably 
have been very generally observed. 

The following elements of the orbit have been calculated by 
Mr. Hind from the first observation by M. B » One at 

| & Astrononasche Nachrichtm, Noy 9307s 
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Kiel of the roth, and one wade at the Tnuperial [Observatory at 
Straiburg on the 1gth, and commisitgntell by Praf, Winnecke :-—~ 


' Perihelion Passage, Janmiry t9°180r7, Greenwich M.T. 


Longitude of the perihelion... 2o0 5 é, Apparent 

‘3 oo eacendinigy node 187 14 22 { Equinox, Feb. to, 
Inclination te theedliptic =. 27 5 13 
Logarithin of parihetion distance 9907086 

Heliecentric motion—retrograde. 

fumording to this orbit the comet was distant from the earth, at 
the tine af discovery, 0°45, the earth’s mean distance from the 
gum being taken as untty, Its apparent path in the heavens 
abort the perigee, and up to March 6, will be sufficiently de- 
fined by the following ephemenis : ~~ 


For Greenwich Midnight. 





Righe North Polar = Distance from 
Ascension, Distance. the Earth. 
‘ 0 ‘ 

February 13 .. aba 50 %O 22 0°324 
15... 366 21 57 2 O°292 
17... . 272 10 4t 42 0'27 
19.,.. 283 £0 26 48 0°28 
Bi. 4. 307 40 1S 35 0°318 
BJeowe 350 21 Ir 52 0 303 
2H ven 27 HL is 9 QO 41 
27 verry 42 SE 19 43 0 479 

March 6... 58 51 3% 1 0719 


From the above figures it will be seen that the diurnal motion, 
about the middie of the present month, amounted to 8° 1n arc of 
great circle ; the comet was nearest to the earth soon after mid- 
night on the r7th, At the time of peribelion pascage it would 
We situated about 6° to the east of Antares, distant from the 
eauth 1°15. 

There is a certain similarity, but by no means a striking one, 
between the elements of this comet and those of the comet of 
1890, observed by Tycho Brahé, the orbit of which was first 
calerlated by Halley, and, in 1346, after » new reduction of 
Tycho’s observations, by Mr, Hind (4s¢. acd., No. 584). It 
may be worthy of remark that shortly after the passage of the 
ascending node, the comet of 1590 approaches very near to the 
orbrt of the planet Venus, the least distance not exceeding 0°04. 
Still the differences between the elements of the comets of 1590 
and 1877, especially m the perihehon distance, are material. 


Tue “Bercingr ASTRONOMISCHRS JAHRRUCH ”—Under 
the uttive superintendence of Prof. Tietjen, the Bertiner Fuhr- 
éuch continues the heavy labour involved in the preparation of 
éphenierides of the extensive group of small planets, a work 
which for many years past has been made its specially. In the 
volume for 1879 now before us, we have the places for 1877 of 
4$1 owt of the 172 actually known members of the group, No. 
144, Eva, being the latest discovery included in the list. Also 
the elements of their orbits and the opposition maguitndes, a very 
necial addition towards the identification of these minute bodies 
amongst the fainter stars. The portion of the volume devoted 
to the small planets extends to 106 pages, The judicious transfer 
of the ephemeris of the moon, derived from Mansen’s Tables 
from our Nautical Almanac, which appears between one arid 
two years cetlier, to the pages of the Avriiner Jahrbuch, after 
adaptation to the meridian of Berlin, whereby a moet sdrious 
expenditure of time and labour is saved, has already been noted 
ia, this column ; it is a step which no doubt assists materially in 
gomipleting the peculiar work of the Fahrbuch. 

The fatlowing are names which have been recently proposed, 
foy discoveries made within the last few years : No. 139 Fucwa, 
149 Maelasd, 150 Nuwa, 155 Scylia, 160 Una, 163 Athor, 163 
Evigon:, 164 diet, No. 162 1 not yet named, 

Only tour of these planets (in addition to two of the old mem- 
bers) attain Sogn. o: wpwards at their oppositions in 1877. 


Arindine, in ited ott July 24, approaches the earth within 
wbout 084 of the énathi’s mubien Civtatics Gots the wm, ast Trbs, 
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st her wpposition on Nowesther 18, is cdleulated to 

6 Shar on the Hit of acute angided ae wis be Pool 
frdns 44 6'86——-affording an opportunity which may ‘be atiliaed for 
attempting direct measures of her diameter, thoagh.if we are not 
nistaken some pretty satisfactory ‘measires ware meile at 4 
favourable opposition a few years since, with a powerlal refractor 
in this country, This planet when near the earth has a dag 
ved, light; at two oppositions within the last fifteen years 
might be identified amongst the neighbouring stacs by this ctx 
cumstance alone, 








CHEMICAL NOTES 


ABSORPTION OF LIGHT IN THE BivOD.--In a number of 
cases of unintentional poisoning cansed by carbon monoxide in 
Berlin during the past winter, oxygen has been used as an ptiti- 
dote. Dr. Baeblich, of Berlin, lately showed the desirability of 
the method by means of spectroscopic proof in a public lecture. 
As 1s well known, the spectrum of blood shows two well-defined 
bands between Fraunhofer’s lincs D and E, By the absorption 
of CO the position of these bands is very slightly changed in the 
direction of the red part of the spectrum. The difference ig mure 
strikingly shown by the addition of sulphide of ammonium, In 
the case of healthy blood the two bands of the spectrum disap- 
pear and are replaced Wy a single one situa‘ed midway between 
the positions of the former pair, Blood poisoned with CO shows 
no change in the bands by the same treatment, If oxygen is, 
however, added to it before the 1eduction with sulphide ot 
ammonium, the characteristic spectrum of healthy blood is at 
once pruduced. 


PiuysicaAl PROPERTUS OF GALLIUM,-—-M. Lesog de Bois 
baudran has introduced a new method for the extraction of this 
metal, and has investigated some of its physical properties. Its 
crystalline form is octahedral ; the mean of six experiments gave 
as its melting point 30 15. Its specific gravity is 5°956; when 
fused it has a silver justre, but on soliditymng it shows a tinge of 
blue, losing its brillancy. It is hardly acted on by mitric acid 
when diluted with an equal bulk of water. 


Potassium TRt-1onipeE,—-Mr. G. S, Johnson has recently 
published an investigation on this body, which is prepared when a 
strong solution of potaasium iodide is saturated with fodine, and 
the resultmg liquid allowed to evaporate slowly over oll of vitriol. 
The crystals are sometimes long and isolated, sometimes appeay- 
ing as hexagonal plates cxhibitng 2 stepped arrangement hke 
those of potassium iodide. They have a steel-blue lustre, are 
very deliquescent, fusing at about 45°C, and hawe a specific 
gravity of 3'498. When the temperature Js raised above x0", 
1odine t freely evolved from the crystals, a white mass of polar, 
sium 1odide alone remaining. On analysis the crystals yielded 
g0°2 to 90°4 per cent, of iodine and 9:2 per cent. of potassium ; 
the theoretical quantities required, supposing the body to be 
KT, are iodine 90692 per cent. and potassium 9°307 per cent. 
An excess of water decomposes potassium tri-jodide, with pte: 
cipitation of the most of the iodine ; the crystals, however, many 
be dissolved in small quantities of water or alodhol, aad re 
crystallised over sulphuric acid. ‘ 


SOLUTION OF GASES IN Iron, Stari, akY MAncanise,— 
MM, Troost and Hautefeuille have published in the dan, C&iwt, 
Pye, [5] vil, a reprint of their researches on this subject, pre- 
viously published im other journals. When east iron is fed in 
contact with silica or silicates, carboniv oxide ix produced by the 
adtion of the iron carbide on silica ; the frou thus bsoomes ticher 
in xitigon, the carbon diminishing, bhelted ust Inout sedate thc 


ootlude evant qoanen of hydrogen this poe 
inerenped by the presehoe of manganele exh deitinished. 
preekisce of iiiicon, ‘Carbonic oxide Gait talsem tipo ke qual 
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' ae extent ab hydrogen by melted cast iron, i aodiusion is almost 
_watitely prevented by the presence of manganese. Gases are 
tetainéd by pig iron after cocling, but can be extracted by heating 
the sidtal to Son, Steel occkides less ges than cast iron, 
‘ hydrogen predominating over carbonit oxide ; on the other hand 
‘more carbonie oxide than hydrogen is occluded by soft iron, 
‘Finely divided iron free from gases decomposes water slowly at 
the ordinary temperature, rapidly at 100°, the decomposition 
_ being more rapid the finer the state of division of the iron. 
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THe golden Baer medal was awarded this year, hy the St. 
 Petersturg Academy of Sciences, to Prof. Bunge, for his various 
works upon the flora of Russia. The J.omonosoff premium, 
. value 1,000 roubles, was awarded to Prof. Reilstein, of Kazan, 
for regearches on the properties of bodies of the benzoil series, 


M. Anne, the astronomer who was sent by the French Insti- 
tute to New Caledonia to observe the transit of Venus, has 
been appointed director of the mew observatory established at. 
Lyons by M. Waddington. 


At the half-yearly General Meeting of the Scottish Meteoro- 
logical Society, held yesterday, the Duke of Richmond was 
clected President. The following papers were read :—1. On 
methods of estimating ozone and other constituents of the at- 
mosphere, by Mr. E. M. Dixon, 13.S8¢., Office of Health, Glasgow. 
2. On the peculiarities of the weather of December and January 
last, hy Mr. Buchan, Secretary. 3. Observations of rainfall at 

sea on board ship, by Dr. Black, Surzeon-Major. 


Tur Report of the Treasury Meteorological Commission 
appointed in the autumn of 1875 has now been published. The 
chief recommendations are that ocean meteorology be transferred 
from the Meteorological Office to the Admiralty, that the annual 

_ Parliamentary Grant be increased from 10,000/. to 14,500/,, and 
that, in addition to the above, some pecuniary assistance, the 
_ amount not being specified, be given to the Scottish Meteor 
logical Society, on whose claims to Government support the 
| Commission was specially instructed to report. 


We recently announced (p. 116) that the city of Brunswick 
was making preparations to celebrate the tooth anniversary of the 
birth of Car] Friedrich Gaus, the ‘‘prince’”’ of mathematicians, 
who was born in that city on April 30, 1777. It is proposed to 

"erect a monument in Brunswick to Gauss, and from the circular 
‘which has been sent us we learn that the Monument Committee 
consists of the principal officials of the city, civil, prof ssional, 
snd commercial, No doubt many English men of science might 
wish to contribute to this monament ; contributions should be 
- addrensed to the Gauss Monument Fund, Brunswick Bank, 


We can do no more this week than refer to the fact that the 

_ Oxford and Cambridge Universities Bill passed the second read- 

ing on Monday, as might have heen expected, practically without 

opposition. The Bill does not differ essentially from those ia- 
troduced Jast year in reference to the two Universities, 


Tne fourth Congrees of Russian Archaologisis will be opened 
om August 13, at Kazdn, All communications should be 
ee to Count Ouvaroff, at the Moscow Archeological 
‘Sogiety, 


| "Wat wite glad to hear that the founding of a Russian Anthro- 
 polugical Socigty at St. Petersburg may be considered as finally 
‘Wetikd, Certainly many Russian scientific bodies have now 
, apeglal mnthvopological rections which, as for instance that of 
the MMostow Society of Friends of Natural Science, have done 
(mgood dest of valuable work, but it is giso very desirable that 
ae viktets of Russian anthropologists be more concen 
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Tue Senatus Academicus of the University of St. Andrewe 
have conferred the degree of LL.D, upon Dr. B, W. Richardson, 
F.R.S., and Dr, James Murie, F.1 S. 


In @ small drockurg recently published, Prof, Ragona, of the 
Royal Observatory of Modena, advocates the formation of an 
‘Italian Meteorological Society.” There are at present mor 
than 100 meteorological stations throughout the peninsula, at 
various heights from the sea-level to 2,550 metres. Most are 
occupied also with magnetic observations; some are devoted 
almast exclusively to seismometry. The Minister of Agriculture, 
Industry, and Commerce publishes an //alian Meteorelogual 
Ruilletin, end the Naval Minister sends out daily intimations of 
the state of the atmosphere throughout Europe, and of proha- 
bilities of weather. The proposed Society might hold an annual 
congiess now in one city, now in another, and might, like the 
Austrian, receive a grant from Government. 


Dr. GanrieL, of the University of Breslau, a well-known 
morphological investigator, has been sent by the Berlin Academy 
of Sciences to Naples to carry on for four months an extended 
series of observations on microscopic marine organisms. The 
necessary funds hove been granted partly by the Academy and 
partly by the Prussian department of instruction. 


Tur Great Northern Railway Company have a bill now before 
Parliament for the construction of a line of railway from Shep: 
reth to March, which will pass at ‘a distance of not more than 
1,700 feet from the Cambridge Observatery. From the experi: 
ence of other observatories, and trom the evidence of private 
letters, which Prof. Adams ,has received from several eminent 
astronomers, the Syndicate have strong reason {to believe thai 
the passage of trains, so near the Observatory, would very 
seriously affect the accuracy of the observations, or even cause 
their entire Joss, The Syndicate therefore recommend, on good 
grounds, that the University should petition Patlament against 
the passing of the nll above referred to, 


Russta expended 345,000/. upon her seven universities during 
the past ycar. 


Or the 13,356 new works issued in Germany during the past 
year, 848 were devoted to the natural sciences, 296 to geography 
and travel, and 190 to mathematics and astronomy. 


Ir is proposed to open before long a good aquarium at St. 
Petersburg. The institution is patronised by the Society of 
Acclimatisation, which will have, in connection with the 
aquarium, a garden for scientific experiments relative to the 
acclimatisation of plants. 


THE immense number of wolves in Russia, to which reference 
was made some time ago, seems not to have been overrated. An 
official report of the Zemstyo of the Kerensk district (Penza 
Government), just published, estimates the ravages of wolves 
during the years 1874 and 1875 at 270 horses, 200 cows, 822 
foals, 707 calves, 1,812 sheep, about 1,000%pigs, 3,616 geese and 
ducks, and 253 dogs. 


WE recently announced the death ot the eminent American 
paleontologist, Mr. F. B. Meek. He died within the walls of 
the Smithsonian Institution, where he had been permitted to 
occupy rooms for about eighteen years. He had been con- 
nected with the U.S. Geological and Geographical Survey 
of the Territories for the greater portion of the time singe 
its first organisation in 1867, Mr, Meck was born in the 
city of Madison, Ind., December 10, 1817. From his earliest 
recollection he was interested in the Silurian fosals so abundant 
in the rocks of thefueighbourhood of his home. He had then 
never heard of geology, but studied them with admiration and 
wonder ag to their origin. Against his awa wishes he entered 
into business, bat daring the financial crisis of 1847 he falled, 
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‘vend lost all his property, Daring the years 1848 and 1849 he 
twas an assistant of Dr. 2, D, Owen in the 0,5, Geological 
 Servey of Lowa, Wisconsin, and Minnesota, after which he 
' réturned to Owengbato, Ky, In 1852 heebecame the assistant 
of Prof James Hall, the eminent paleontologist, of Albmy, 
MY, He remained there until 1858, with the exception of 
three sutamexs, two of which he spent in the Missouri State 
' Geological Survey. nm the summer of 1853 be was sent by Prof, 
Hall with Dr. Hayden as his associate, to explore the ‘‘ Bad 
. Lands ’' of Dakota, and brought back very valuable collections. 
| This was the commencement of that long series of successful 
‘explorations of oJ] portions of the west which have continued up 
. to the present time, While at Albany he was constantly engaged 
“4m the most important paleontological works, the results of 
‘which were published in the proceedings of the Américan learned 
societies. In 1858 he went to Washington, where he resided 
until the time of his death, leaving the city only for afew months 
at a time, while engaged as palwontologist for the State of 
Tilinois, Ohio, or in field explorations in the far west in connec. 
tion with the U.S. Geological Survey under the direction of 
Prof. Hayden. His publications, apart from ‘the State reports 
referred to, were very numcrons, and Lore the stamp of the most 
faithful and conscientious research, They are regarded all over 
the worlil a& authority on the subjects of which they treat, and 
‘im very few cases have his conclusions ever been «westioned. 
» They may be found in the Proceedings of the Academy of Natural 
' Sviewces, Philadelphia, 4 merican Journal of Science, New Uaven, 
| Albany Justitute, Smithsonian Contributions, and various and 
important reports in the publication of the U.S. Geological 
Survey for the Territories with which he was so long connected. 
” He was so modest and retiring that he was scarcely known out- 
' ghile of a very limited circle of friends. Je was a member of the 
National Academy of Sciences, and many other prominent scien- 
tific associations in America and in Europe. Prof. J. D. Dana, 
writing the day after his death, says: ‘‘ American paleontology 
has lost, as regards the Invertebrate Department, half its working 
force at a blow. He has gone before his work was done, But 
what he had finished was enough for half-a-dozen ordinary men ; 
a marvellous pile, if we mew only the aggregate of volumes and 
memoirs, but far more marvellous when we look within at the 
amount of laboured descriptions and careful comparisons, and at 
the almost numberless illustrations, mostly from his own exact 
and beautiful drawings.” 


On Saturday, at the Society of Arts, Dr. Corfield, under 
. tbe auspices of the Trades Guild of Learning, gives the 
' ext of the series of lectures on the Laws of Health. These 
' Jectures have been well attended and appreciated from the first. 
' Prof, Huxley was chairman on the first occasiun, Dean Stanley 
em the second, and at the Jecture on February 10 Cardinal 
‘Manning presided. The Cardinal, after the lecture, heartily 
exdorsed the statements of the lecturer; the lecture, he said, 
showed that the highOst science came into the clusest application 
in daily hfe. There are eight other lectures of the course. 


THe educational and scientific institutions inaugurated by the 
Khedive of Egypt in his schemes of reform are among the first 

. to feel the effects of the present chaotic condition of Egyptian 
_ finances. Not long since the free public schools of Cairo were 
‘all closed, and now the vice-regal Geographical Society is upon 
the point of dissolution, The Khetlive had gathered together 
several men of talent and experience to furm this Suciety, with 
the intention of instituting en active and energetic scheme of 
exploration in Central Africa. Their names and the bulictins 
which have appeared, gave every promise of early and valuabde 
additions being minds to the cause of African tesearch. The 
long-continued withhalding of financial eupport has, however, #0 
entirely crippled its operations, that the Society has for same 
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Tera last contribution of Karl von Baer, ‘Written ten day! 
befowe his death, appears in the last number of the Asahiy Alp 
Anthropologie, and discusses the subject of the source of the tin 
used ‘by theiancients in their bronzes. The fact that the propor! 
tions of ning parts of copper to ove of tin are notiventle in 
almast all antique bronze articles, would seem bo-indigate thal 
its use spread from a single centre. Taking s hint fram Strabo’s 
statement that tin was found among the Drangians, he aauani 
inquiries to be set on foot by Russian Government officials iy 
Khorassan, who reported that thee are extensive deposits of tiz 
there, as wollas of other metals, which are mixed in a primitive 
manner. These vy, Baer regards as the sources of the humerow 
bronzes found in the ruins of Babylon and Aseyria, but did no’ 
think it probable that they supplied the tin required by Scandi: 
navia and the countries surrounding the Mediterranean beforé 
the discovery of the Cornish mines. The Istter was probably 
brought by Phoenicians from Banca, although no mention o! 
auch journeys is extant. 


In the February session of the Berlin Anthropological Society 
Prof. Virchow gave the results of a number of craniological 
measurcments undertaken in Bulgaria, The general type 1: 
evidently not Slavonic but Finnish, and would seem to point tc 
a distant emigration from among the Turco-finnish tribes of the 
Ural, to the region of the Danube. Two distinct subordinate 
types were noticed, one brachycephalic~ pure Fmnish ; and the 
other macrocephalic, with retreating forehead, strikingly simile 
to that of the Australian negro. The Bulgarians graduall; 
adopted the Slavonic language, and no trace of their origina 
language, not even a manuscript, remains. Dr. Friedel exhi 
bited at the same Session a large collection of stone hatchet 
lately found near Kapenick, in company with some peculiarh 
fashioned stone instruments, evidently used to prepare th 
hatchets, and possessing the same hardness as ordinary grind 
stones, 


A TELEGRAM from Algiers announces that on the 16th inst 
Lieut, Say and others left Ouarghe with twenty-four men anc 
fifty camels, intending to explure the Sahara, and establial 
commercial connections with Algerian producers. 


M. KraniZ, the Director-general of the Universal Exhibitim 
of 1878 proposes to hold an international piscicultural exhibi 
tion, Ali who desire to exhibit must intimate their intention t: 
the Secretary before May 1, 1877. The administration dods no 
undertake to procure sea water, 


M. QUATREFAGES has just published, through Baillitre, 
work on anthropology. Ile attacks the evulution theory. 


Mrs. Frances Eurzangru Houcan, M.D, of Zurich, wh 
has been for several years in practice in London, has just passe: 
a successful examination in Dublin, and has received the Licence 
in Medicine and Midwifery of the King’s and Queen's Colleg: 
of Physicians in Ireland, which of course securé for her offloia 
recognition in the United Kingdom. A paper by Daslor 
George and Mrs. Hoggan was recently read at the Royal Society 
on ‘‘ Lymphatics of Muscles,” : 


M. WADDINGTON intends to propose to the Franch partion 
the establishment in four large provincial towns of universitie 
according to the English system. The faculties st present 
existence ip a number of towne will not be suppressed, bot the 
wili be necessarily to some extent cast into the shade. A shiny 
discussion is anticipated in Parliament, mapy large towns eoth 
peting for selection as the seats of these new universities, 
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by the Club daring the year, was mariimously adopted. 
we number of members, which ig now over 600, is to be limited 
for the pregent to yoo, Committee-nten ahd auditors for 1877 
were elected, and cordial votes of thanks to the Chairman, 
Committers, Auditors, and Secretary, concluded the meeting. 


At the annual meeting of the shareholders of the Brighton 
Aquarinse, Mr, Arthur Wn, Waters ctated bis belief that if arrange: 
inate wees made so that a naturalist could goto Brighton and have 
a table ita quiet toom with the most necessary apparatus and che- 
vricels far his study, animals kept living, and fresh ones brought 
him as required by the sailors under the instruction of the scientific 
staf, there are many who would gladly avail themselves of the 
opportnnity. The difficulties of annturalist at present who may 
go down to the sea-side fora short time to undertake elaborate 
physiological studies are very great, and he thinks that many, 
including sclence students from the universities, would be willing 
to pay for the advantages which might thus be afforded. Mr. 
Francis Francis, who has just been appointed naturalist director, 
said that it was intended to do this; and even to hear of the 
dntention will be a source of satisfaction to those who desire the 
present aquaria to be made more useful. We hope that if the 
directors have any suitable place they will not delay te utilise i!, 
cand that it may turn out to be a source of permanent advantage, 
for scientific research will continue when rinking and other such 
amusements have been, replaced by more novel attractions, 


THE most important paper In the February number of Peter- 
mann’s Afpdhedungen is a detailed discussion of the projects for 
@ railway {o Central Africa from the Mediterranean Coast, by 
Dr, G. Rohlfs, Dr. Rohlfs discusses the various schemes which 
have been proposed, speaks very unfavourally of that which 
would carry a line from Algeria southwards, and advocates 
strongly a line from the coast of Tripoli, especially from Braiga 
at the head of the Gulf of Sidra, to Lake Chad. He analyses 
all the difficulties and advantages of this route, and thus intio- 
duces much information on the region betwern these two points, 
as well as on the whole Saharan region. We proposes, as the 
only feasible plan, that the undertaking should be an inter- 
iational one, 


In the same number Dr. Behm continues his monthly 
Eummary of geographical news, He refers to a work by A. 
‘Kirchenbauer, ‘' Die Irrfahrt des Odysseus als eine Umschiffung 
Afvike’s erklurt” (Berlin, Calvary), ia which the author, by the 
application of astronomy and mathematical geography, endca- 
vours to show that the Kernel of the Odyssey is a tradition be- 
longing to the fifteenth century n.c., of a circumnavigation of 
Africa from the Red Sea to the Mediterranean, The Lotophagi 
‘were Sonth Arabians, Polyphemus was a Galla, whose cave was 
‘at Cape Guardafui, Circe ruled in Rodriguez, the Cimmerians 
dwelt in some South Polar land, and the Strails of Gibraltar 
‘were Scylla and Charybdis. Tons Ulysses was both the first 
African and first Polar explorer of whom we have any record. 
Dr. Belim states that ihe author discusses the subject with the 
igveatent seriousness and acuteness, 


Tue December Balictie of the French Geographical Society 
contains papers by Mr, J. B. Pagnier, “On Russian and Eng- 
Nsh Explorations in Central Aula; by M. A. V. Parisot, “On 
the Region between Ouargii and El Golda ;” by Abbé Durand, 
“On Portoguese India ;” and by Albé Desyodins, “ On the 
‘Territory of Bafang.” A letter from Dr. Emil Bessels, of the 
Polaris Uxpedition, accompanies a map exhibiting approximately 
‘thé lines of equal tides in the North Atlantic, North Pacific, and 
pier Oceans, fir the purpose of showlng from what direction 
Hae Mal save is propagated towards Polaris Bay. 
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Carr, Howcare’s scheme of Polar exploration by means of 
a coliny placed at Distovery Bay, to which we referred in a 
recent number, bas been referred by the United States Con- 
gress to the Cominitiee on Naval Affairs, It has reveived the 
support of the principal United States scientific societies, and 
already there have been many suitable voluntcers. We should 
not he surprised, therefore, to hear that the grant has been muda, 
and if men can be found suitable and willing to form auch a 
colony, the experiment seems worth trying, 


A SENSATION has been created in the geographical circles of 
Paris by the opinion expressed by Dr. Pogge at the Geographical 
Society of Berlin, that the Lualaba was flowing in the Ogovai. 
The Ogovai delta is part of the French Gaboon settlement. 
MM. Brazza, Marche, and others are engaged in exploring the 
river, which they have heard from natives flows out of a large 
lacustrine basin. It is feared the explorers cannot reach the 
end of their journey without receiving fresh reinforcements 
from home. 


Tu Geographical Society of Geneva voted at its last meeting 
its adhesion to the resolutions of the confeience, for the ¢xplora 
tion of Central Africa. Aspccial Swiss committee, to form patt 
of the Association, is to be appointed before long at Geneva, 


M. Bonnat, the French African «explorer, who has been up 
the Volta (Ashanti) as far as Salaga, states that from that place 
much-frequented routes strike off to Timbuctoo im the we t, and 
Lake Tchad in the east, and that from these places trade cara- 
vans are constantly passing to and from Mexico and Tripoli. 
He bought European goods at Salaga, which entered Africa by 
the Mediterranean. M. Bonnat is organising a large expedition 
for the thorough exploration of the region from which he has 
just returned, 


WE are glad to notice that science was well represented at the 
prehminary meeting last Saturday to mike arrangements for the 
celcbiatwn of the qooth anniversary of the introduction of printing 
into kngland by Caxton. Science owes much to this art, and in 
recent years has to sume extent repaid her debt by the vast ime 
provements which have been introduced, based on the principles 
she has discovered. 


FATHER Seccut has compiled a very useful list of gag 
coloured stars, which is published in the Afemurie djlla Sucietd 
deol Spettroscopisti Taliant. Mony of them appear to be taken 
from Schiellerup’s catalogues, from Lalande and Sir J. Herschel ; 
to these have been added Mr. Birmingham’s newly-discuvered 
culuured stars. A note is added to each star, showing the 
eolour and type of spectrum. The number of the star in Cham. 
bers’s catalogue is given, when mentioned there, and the R.A. 
and Declination is given for the year 1870. We note that by 
far the greater number of stars are red, and the spectra of the 
third and fourth types prevail. This catalogue will prove use- 
ful, first, in detecting the variability of the stars, and secondly, 
the change of spectrum when variable? The following are 
reptesentative stars of the types to which they belong :-—1. 
Sirius, a Lyra, white stars ; 2, Capel'a, Pollux, yellow stars; 
3. a Orionis, 8 Pegasi, a Hereulis, red-yellow stars; 4. Small 
blood-red stars. 


WE notice in the fifteenth volume of the G/ode, published by 
the Geographical Society of Geneva, a very interesting repor! by 
M. Hi. D. Saussure on the present state of cantography in 
Switzerland. The author not only gives a detailed report on 
the numerous Swiss cartographical works which were so much 
praised at the Paris Geographical Exhibition, but also sketches 
thé history of cartography tn his country, and skilfully discasses 
the relative values of different modes of representing on & tap 
the various craracters of land, and of dressing maps for vanions 
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Sow filty years ago Ampare stated his belief in the existence 
of tnolecular electric cerrents permanently Howing in bodier, 
aud he applied this hypothesis to the explanation of the rect~ 
procal action between mowable conductors through which gal- 
wanic currents are passing and permanent*magnets. According 
lo Ampére a permanent magnet contains, in proportion to its 
btrength, a target or smaller number of molecular currents of the 
same direction, each of which behaves like a small molecular 
magnet. In pursuance of this theory, Herr Zoellner has lately 
mace a series of investigations and has recorded the resulis of 
his ¢xpeximents iss 0 paper read before the Royal Saxon Society 
of Sciences at Leipzig during the past year. With regard to the 
constitution of material molecules Herr Zoellner expresses his 
opinion ‘that each material molecule of a body consists of a 
conglomeration of (Ampére's) molecular currents of any direction, 
with a certain quantity of freely movable electric particles, which, 
under the influence of electrostatic or electrodynamic induction 
forces, execute such motions or groupings as ere determined by 
Weber's law of electric reciprocal action.” It is but fair to state 
hat Webet’s views on this subject were identical, and he stated 
hem os early ag in 1851 in his explanation of diamagnetism. 
Loeliner makes a whole series of deductions from this theory, all 
“4 which agree with observed phenomena and laws found in 
varlous domains of physical science. 





Tue Rev. T. R. R. Stebbing sends us an interesting letter on 
the true origin and correct pronunciation of the name Antedion, 
which we regret we have not space to print in full. As the result 
of careful inquiry, Mr. Stebbing concludes that the name is un- 
Geubtedly feminine, that the middle syllable should be pro- 
nounced Jong, and that the aspirate which de Fréminville 
trapped ought to be restored to the spelling. ‘‘Tf, then, we were 
to adopt the compromise suggested in Mr. Herbert Carpenter's 
Important Jetter (vol. xv. p. 197), we should have to write, instead 
of either Comatula rosacea or Aniedon rasaceus, the trinomial, 
Comatula (anthedon) rasacea. To sanction such an innovation 25 
Mr. Carpenter proposes, no doubt some gencral agreement would 
xe required, and the same general agreement might he usefully 
mployed in sanctioning a statute of limitations against the 
revival of obsolete names, and to insure the publication of new 
itientific names in one or other of a very limited number of 
chronicles. Some international science congress of the future 
may perhaps achieve the requisite legislation.” 


Tre Journal of the Society of Arts for February 16 contains 
auseful paper by Dr. R, J. Mann, on ‘Recent Explorations of 
the Lake Systems of Central Africa.” 


Wr notice an important German work, by the Bernese Pro- 
fessor, Dr. Enimert, on the diseases of the eye, occasioned by 
various professions, and especially by the vicious arrangements 
in echools. An inquiry made by the learned Professor in the 
cantons of Berne, Solothurn, and Neuchatel proves that an in- 
sreasing myopy is the fate of all scholars, and that at the age of 
twenty years there arf very few of them who are not afflicted with 
this disease, Various hints by the author as to improved 
arrangements to be adopted in schools deserve the attention of 
school boards. 


A RECENT subscriber will find an account of Siemens’ Batho- 
meter in Natures, March jo, 1876 (vol. xiii. p, 431). 


Tux additions to the Zoological Society's Gardens during the 
past week inclede two Pennant’s Parrakeets (Maryerrcis fen- 
seantt) from New South Wales, presented by Mr. E. Sargent ; 
an Anaconda (2auneter murinus), a Crested Curassow (Crax 
aivter), and two Gareen-billed Curnssows (C. vsridtrostriy) from 
South America ; two Feline Dourocoulis (Vyctipitheens felteus) 
from South Brazil; two Cariamis (Carigma cristata), irom South 
America, porchasad, 
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SOCIETIES AND ACADEMIES 
LANDON 
Royal Astronomical Society, Febrwta aor 
eneral meeting,— William Hogeine DC,L. a 

ir, The following gentlemen—A. Mason Worthington, BA 
Jobs Sidyey White, and George Francis Hardy, weve elected 
Hows of the Society. The annual report of the society showed 
that the number of Fellows had been incteased during the past 
r, and that the gociety’s library had been entiched by several 
mportant presents of books and manuscripts, Ten minor 
aes have been discovered in the course of last year, six of 


em in America, and four in France, In solar ph 
Tacchini has made an interesting investigation as to 





wage : 
¢ relative 
height of solar prominences at different times of the Sone 
period. Prof, Young has determined the rate of the solar 
rotation by means of the displacement of the dark lines in the 
spectrum of the eun’s limb. Ile has also proved that the 1474 
line is double, and that the two components are of unequ 

strength ; the coronal line corresponds to the stronger of the 
two, whilst the other is one of the fait lines in the spectram of 
iron, Mr. Huggins’ photographs of the spectra of stars were 
also referred ta, and a short account was given of the observa. 
tions of the new star in Cygnus, which was discovered by Dr. 
Schmidt, at Athens, on November 24, 1876. Its spectram gives 
several bright lines, amongst which are three of the hydrogen 
lines, C being the brightest of all, he sudium line D, or the 
chromosphere line near D, the magnesium lines 4, and the 
coronal line 1474. The reduction of the observations of the 
transit of Venus has been proceeding contanuously at the Green. 
wich Obse: vatory, under the direction of Capt, Tupman. All the 
observations with transit instruments al the various stations for 
local tume and longitudes of Honolulu and Rodriguez by the 
observations of the moon im zemth distance have been com. 
pletely reduced. An iutea of the magnitude of the undertaking 
may be formed when it is stated that these two last calculations 
required the use of three millions of figures, The Report having 
been adopted, the Society proceeded to the election of Officers 
for the ensuing year, and the plowing ntlemen were elected : 
As President, Wilham Hugging, FKS. As Vice«Prest 
dents: J. C. Adams, F R.S., Lowndean Professor of As- 
tronomy, Cambridge; Sir G. B. Airy, K.C.B., F.RS,, Astro. 
nomer Royal; Arthur Cayley, F.R,S., Sadlerian Professor of 
Geometry, Cambridge; Edwin Dunkin, FL.R.S. As Trea- 
aurer, Samuel Charles Whitbread, F,R.S. As Secretaries: J, 
W. Juece Glanher, F.R.S.; A. Cowper Ranyard, M.A. As 
Foreign Secretary, Lord Lindsay, M.P. As Council: hs 
Brett, Esq. ; W HLM. Chrotie, M.A. Warren De 1a Rue, 
F.RS. ; J. R. Lind, F.RS., Superintendent of the Mantwral 
Almanac; kh, 1. Kuobel; George Knotts William Tassel, 
F.RS.; E. Neison; Capt. Wm. Noble; Rev. 3. J. Perry, 
F.R.S, ; Earl of Rosse, k. RS. ; Capt. G. L. Tupman, R.WLA, 


Geological Society, January 24 Prof. P. Martin Duncan, 
M.B, F.RS., president, in the chair.- George Barrow, 
Wuliam Ileerlem Lindley, and Juseph Samuel Martm, were 
elected Fellows of the Society.—The following comuruni- 
cations wee read:~-Note on the question of the 
or volcame origin of the Talchir boulder-bed of India and 
the Karuo boulder-bed of South Africa, by H. F. Blanford, 
¥.G.S. The author, referring to a doubt expressed by the 
Dresident in a paper on Aunstraliin tertiary corals os to the 

lacial otigin of the Talchir boulder-bed, indicated that the 
Frypothesis of its formation by the action of local glaciers under 
present climatal conditions would require the elevation of 
whole yegion to the extent of 14,000 or 15,000 feet, and 
assumption that the denudation of this great mountain na was 
so moderate that large tracts of the ancient surface are at 
served at levels now only afew hundred feet above the sea. 
the author regarded as very nuprobable. He assumed. that the 
President, rejecting the evidence adduced by various writery in 
favour of the glacial origin of the Talchir and Karop et 
beds, was inclined to fall back upon the nation of their heing of 
voleanic otigin, and quoted a letter from Mr. King, w: fd 
described he Talchir rocks of Kamétam as trap in ® 
that gentleman stated that the rocks so interpreted by him 
to be dark green and brownish madstone He cited fu 


evidence of like nature, and concluded that thé scription af a 
volcanic 


: igin to these onl des binge Wee. tet aid cakes 
ne to musinterpretations, * 
lid gasteroporeda, by John Starkie ar me a 


Ore 


db. 22, 1877] 


the author commenced by a 4 
easifcation of the forms to be described in it, which he referred 
40 the families Patellide, Fiseucollide, Calyptraide, and Capu- 
lida, He noticed thixty species which are mostly of rare occur- 
renee, and} nineteen of thes¢ were described as new. Four 
geneta were indicated as new to the Cretaceous series, and one 
as ‘new to the Cretaceous in England, The new species were 
Acmac jormnsa and plana, Heleion JM. event, Anisomyon vert, 
Scireia calypirel/orets and drpresa, Emarganula puncturelia, 
divisienrit, ancistra, Meyeri, ond usicostata, Functurella antigua, 
Calypiewa concentrica, Cretidula chamaformis, Crucibulum 
giganteuth, Pilegpsis nescomiensis, dubins and Seeley/, and J/jp- 
pong Dimorwi. Most of the Patellidse were from the Neoco- 

and the majority of the Fissurellide from the Upper 

; the species of the other two families were scattered 
through the series, The author referred to the indications of 
depth of ait and other conditions furmshed by these Mol- 
lusca, eud also to the resemblance presented by many of them 
towertain bivalves common in the same rocks, which he regarded 
as 2 xort of mimicry.—Observations on remains of the mammoth 
and other mammals from Northern Spain, by A. Leith Adams, 
¥,RS.—The remains noticed in this paper were obtained by 
MM, O'Reilly and Sallivan in a cavern discovered at about 
twelve xynetres from the surface, in the valley of Udias, near 
Yentander, by a boring made through Imestone in search of 
calaming. They were found close to a mound of soil which had 
fallen down a funnel at one end of the cavity, and more or 
less buried in a bed of calamine which covered the floor. ‘The 
cavern was evidently an enlarged jomt or rock-fissure, into which 
the entire carcases, or else the Jiving animals, had been precipi- 
tated from time to time The author had identified among these 
remains numerous portions, including tecth of Elephas prim- 
genins, which is important as furnishug the first instance of the 
occurrence of that animal in Spain. He also recorded Bos pri- 
mhigentus and Cervus caphus (’), and stated that MM. O’Reilly 
and Sullivan mention a long curved tooth wlach he thought 
might be a canine of Hippopotamus. 


Chemical Society, February 15 —Dr. Gilbert, FLR.S., vice- 
president, in the chawr.--Dr. Dupre, F.R.S., read a paper on 
the estimation of urea by means of hypobramite, m which he 
described a new form of apparatus and certaim modifications in 
details to facilitate the working of Russell and West's process. 
The other communications were on a new carbometer for the 
estumation of carbomec anhydride, by Mr. S, ‘T. Praen and Dr, 
G. Jones, being a modification of Scheibler’s ‘ calcnmeter.”—-On 
the influence exerted by ammenium sulphide in prevent the 
action of various solutions on copper, by Mi. FY W. Shaw and 
Dr, P, Carnelly.—~An experimental inguiry as to the changes 
which oceur in the composition of waters from wells near the 
sea, by Mr. W. H, Watson.—-On the solvent action of various 
saline solutions upon lead, by Mr. M. M, P. Muir.—Derivatives 
of Di-sobulyl, by Mr. W. Carleton-Williams, and notes on 
pean cerenes matters, by Dr. I. Schunck and Dr. EH, 

oemer, 


statement as to the 


STUCKHOLM 


Academy of Sciences, October 11, 1876.—Baron Fock 
ave an account of a repurt by O. Nylander, assistant at the 
cademy of Agriculture, of a jouruey he had undertaken with 
the Letterstedt yrant for the purpose of studying the industries 
ausociated with agriculture.—Praf, Torell also gave an account 
of ' report by Edward Erdman, the geolugist, of a tour he had 
made, with Government assistance, in Central Europe in 1875. 
~-Prof, Smith gave @ shart account of the expedition to North- 
western Rossia and the region round the White Sea, undertaken 
by Lieut. H. ehenihey dew summer,——Prof, Stil stated that the 
yider collections had bought for the natural history depart- 
ment of the Riks Mugeum, through the liberal contributions of 
private persons, and gave a short account of their contents.— 
Genera)-director Berlin communicated the result of the latest 
aualphes iy, Valler of the mineral water at Porla, and Prof. 
d gave a fall and interesting narrative of his last 

expedition from Trotnst} 10 Jenissei.—The following communi- 
ints were received :—On the obutse of the alteration which a 


undergoes when, it is bent, by Prof. Daug.—-On com- 


he “ A rgd of mercury with thlorides of the earthy metals, 
ber 8, 1876.—Hoerr Edlund communicated the results of 


hits etvination of the galvanic currants Which ar a by the 
tation of Punt bodies EPs . Novdenalijotd euriaiet pce of 8 
mmol Gr i st suummer near the 


Fovalt rhinoceros hide, fdund 
contivende of fhe’ Mesenkin with the Jenineci, and several nietegr> 
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ites which fell at Stilidalen, in Westmaniand, on the 98th of Inst 
Jone, and gave an acoount of the nature’ of the ites in 
question. —-Elerr Gyldém exhibited 2 calentating sectine ron 
structed by Engineer Pettersson for the purpose of adding, sub- 
tracting, multiplying, and dividing, and gave an accoyat of » 
communication by Prof, T. WN. Thiele, of Copenhagen, entitled, 
‘+ Some geometrical propositions concerning a problem in theo, 
retical astronomy.”—The following papers were communicated : 
A. new species of the family Portunide from the Scandinavian 
coast, by Docent Carl Bovallius ; Communication from Upsala 
Chemical Laboratory, 20, on g (gamma) dichloronaphthaline abd 
Saban iar “area by Prof. P. T. Cleve; Remarks of 
Dr. Bioren de Haans Tables d'intégrales dédfinies (Amsterdam, 
1858), by Lektor Lindman, member of the Academy; and Re- 
searches on the cooling of bodies, by Prof, G. R. Dahlander. 


BERLIN 


German Chemical Society, January 29.—A. W. Hofmann, 
vice-president, in the chair.—-W. Beetz claims priority for obser- 
ving the disengagement of hydrogen at both poles of a battery {as 
lately described by Elsasser\.—W. Bornemann published obser: 
vations on the solubility of chloride of iodine, and R. Ulbricht 
some on the determination of water and of sugar in wine. The 
latter chemist gives warning of a fraud by which glass bp er 
are suld instead of ones made from rock crystal.—R. Dyckerho® 
has transformed monochloro-acetophenone, Cyl1,—-CO—CH,Cl, 
by the action of PCl, into two chlordes : 

C,H,.CCl,. CHCI and C,H,. CCL. CHCI; 

-- V. Meyer, T. Barbieri, and F. Forster by joint and elaborate 
rescarches refure the pretended observation of Linnemann and 
Zotta that normal butylamine and nitrous acid yield ssodsutylic 
alcohol. The reaction only yields normal primary butylic alcohol, 
normal butylene, and normal secondary butylic alcohol, but no 
isobutyhe alcohol.—-H. Wald has transformed paradinitrodi- 
phenyl] by the action of sodium-amalgam into paradinitro-azoxy~ 
diphenyl, a crystalline powder melting at 255°, and soluble 


C,H,-—-NO, C,;1,—-NO, 
C re {1 ,—N—N—C, Hy 
\7 


in aniline, but not in alcohol, ether, or chloroform, and yielding 
benzidine by further reduction with tin and hydrochloric acid: 
Tsodinitrodiphenyl and sodium amalgam yield cinitro-azodiphenyl, 
(Cgli,NOg—Coli,N)y, a yellow powder melting at 187°.~—C, 
Kuimich published researches on methazonic acid, the sodium. 
salt of which is engendered by the action of beat on nitro 
methan-sodium ;— 
2CH,NaNO, = NaOH + C,IyNaN,O,, 
This salt with nitrate of diazobenzol, yields red crystals of 2 
mixed azo-compound, C,ll,N,.C,1,N,O, (azonitromethal- 
phenyl), in which two atoms of hydrogen can be replaced by 
metals. Nitrate of diazotoluol gives a corresponding compound, 
~~, Burkhardt has tiansformed amidoterephthalic into oxyte- 
rephthalic acid (with nitrous acid), a powder giving a crystallised 
barium salt and methylic ether, Hydrochloric acid transforms it 
into gxybenzoic (not salicylic) acid.--A, Baeyer has studied 
amidophthalic acid and its well-crystallised ethylic ether, which, 
with nitrous acid, yields an ill-defined oily oxyphthalic acid, 
The seme chemist has transformed chloride of phthalyl into 
phthalic aldehyde by treating it with hydriodic acid and phospho» 
rus, With potash it yields a new acid not fet investigated. The 
same chemist has transformed phenanthrenechinune, GC, gH ,O,, 
by boiling it with soda into diphenylenglycolic acid, C,H, )05 2 
C,tl,—CO Celiy—COH C,H No 0,8 


or 
C,H,~—CO C,11,—COOH C,H OH 
Phenanthrenechinon, iil Diphenylemglycolic “s x 
THe rejacts the former formula of the latter bady, because it does 
not yield by oxidation diphenic acid. —G. Schultz, by passing oil 
of turpentine through red-hot tubes, has obtained bensol, tolnol, 
xylol, a igre phenanthrene, anthracene, and methylanthra- 
cene.-F’, Hermann has studied the action of sodium on succinic 
ether, The product (probably impure succino-mecinic ether) 
yields, treated with potash aud with acetic acid, an acid of the 
romposition im 
CHy-CO—-CH--COOC A, 


CHy--CO-—-Ci{+ COOH 
Hehyl-suceiny!-succinic avid, 


a 


z 


si Pigbastens 
. comparatively cecent, though their type is old, In the south of 
_ Franed, at legs, t 
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: 4 
awhile with sulphuric acid it forms 9 black amorphous mass, 
mihich by distillation yiells hydtochinone. The product of 
‘potaih with bromine givas bromanile C,Br,O,, Air and potash 
transigim the ether into C,H.O co, 4), chinon dicarbonic 
acid, yellow hair-like erygatals.—-H, Schunck and Ti, Roemer, in 
arder to discover traces of alizarine in Burpurine, expose the 
galution to the air xofil the latter i, oxidised, when alizarine, re- 
Mmnining behjnd unaltered, can be rocogmsed by its absorption- 
hande in the spectrdscope. The same chemists have found that 
pertain impure parpnrines yield a pri cipttate with alam, which is 
decorapased by hydrochloric acid with greater difficulty than 
the purpeine compound. ‘The compound thus obtained 
formg gold-brown needles fusing at 231° decomposed hy 
heat into carbonic anhydride and purpuroxanthin, and cor- 
responding to the formula of pveograren vines liane acd 
£", ,21,0,COOHM.—A. Kern published researches on thé action 
todide of methyle on anihne, from which he concludes that 
only dimetbyl-amline and no monomethyl aniline is furmed in 
this reaction —R. seat bs has tried in vain to convert cuminol 
into cymol ; and thinks that former assertions to the contrary 
depend upon the presence of preformed cymol in cuminol —~ 
M. Murncke (of the firm of Wurmbrunn and Quulitz, in Beilin) 
showed a model of a double aspirator, also a Bunsen burner 
with a tuhe to prolong it, and a modification of Fletcher's 
hat air blast.—G, Gabriel descibed phenylic and ethyhe ethers 
of tribasic thioformic acid, CH(SR),, obtained by the action of 
chloroform on the sodium campounds of the corresponding 
wercaptans.—A. Klobukowsky shower a tube filled with oxide 
of iton for E. Kopp’s method of determining chlorine, bromine, 
and iodine in organic compounds, and praised the simplicity of 
this method, -~—A. Czech and H. Schwebel have fouad that iso- 
cyanide of pheryl and formic acid are formed by the action of 
dichloracetic acid on amlne —A. W. Hofmann showed a new 
Aidt de bet crlouring substance called chrysoidine, an! estab- 
ished the following remarkable analogies :-— 





t 


CiglT Ny Martius yellow = Amidoasohenzol, 
Cyll,,N, Chiycoidine =: Diamidoazobenzol, 
CygllyNs Phenylene brown ~ Triamidoazobenzol. 


The first body is obtained hy the action of nitrous aci{ on aniline ; 
the thard by the action of tutrous acid on phenylene diamine ; the 
new colour (chrysouline) by the actron of phenylen diamine on 
newly-prepared diazobenzole in alcoholic sulutiun. 


VIENNA 


Imperial Academy of Sciences, November 9, 1876.-- On 
parthenogenesis of angios,ermougs plants, by M, Kerner.~On 
the shell-glands vf Copepoda, by M. Claus.—On a modification 
of Dumais’ method of detcrmination of vapour densities, by M. 
Habermann —Researches on the origin of the lowest organism:, 
by M. Krasan.—On the action of secondary electric currents on 
nexves, by M. ligischl, : 

ARIS 


Academy of Sciences, February 12 --M. Peligot in the 
chais.--The following papers were read :—Discovery of three 
small planets, 170, 171, aid 172, and of a comet, at Toulouse and 
Marseliles, by MM. Tissetanl and Stephan, commumicated by 
M, Leverrier.—-Researches on calorific spectra (continued), by 
M. Desains, Wuth refracting apparatus of rock sult, the heat 
accompanying {he lwminous rays in the solar spectrum is about a 
third of the total heat; in the spectrum of incan lescent platinum 
it is only a smalt fraction. Similar results are had with fiat 
apparatus, and M, DéSains was unable to make the difference 
ulsappear by sending the rays from the metal through layers of 
water, though this shortened the dark spectram, But spectra 
fom the electric lamp may be rendered much more like those 
olstained from the sun’s rays The heat ia their Inminous part 
seems to be about one-sixth of the total heat, and if the rays be 


sent throngh a layer of water of 3 to 4 cm., the calorific intensity 
of the dark part is considerably reduced, while the luminous heat 
is Hardly affected ; this latter being thon abauta third of the 


heat as in the solar spectram,--Preliminaries of 9 study 
wot tiving end fossil European oaks, coniparad together, by M. 
De Saporta. Fhe races most largely distributed in Europe, 

res) ous pedunculata, sessilifiera, and are 
hy been preceded by other oaks, that 
have been y eliminated, partly confined further southwards, 
sais uae cotalee pf qured stars, and on the apentram of 
Schmidt's star, by P. This work is based on Schjel- 
b : i 
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iy 
phe vende of the sdance of February , 
He expremed regret at the omission from hee 
inf . and Boissingault ox 
substtnees, and urged the 


on given by MM. Wurtz, Pasteng, 
certiin falsifications of alimenta 
niistry detecting auch frands, 


importance of the subject, and of ¢ 


» Pasteur stated that of fourteen cases of preperyed pew 
boughi at ratdom in some of the principal quarter of Paris 
ten contained coppet, sometimes even abou ¢ 


t » of 
total weight of the preserves, exclading the Hquid; whisk 
always contains some copper when the peas contain ft, bw 
less,—-M. Lory was glected correspondent for the section © 
mineralogy, in place of the late M. Naumann.--On the apple 
tion of photography to observation of the transit of Venus, 
M. Angot. This relates to eee ee of the instant af Gon. 
tacte.-Practical formule of velocities and pressures in ating 
hy M. Sarraa,—On a class of orthogonal systéms, oo 
isothermal systems as a particular case, by M. Darboux.-—-Oy 
nitrification by organised ferments, by MM. Schlessing anc 
Mintz, He obtained nitrification by passing amritiiaca 
waters through a porous substance charged with or sanic raatters, 
but there was no trace of nitrate from a filter made of pure sand 
The active matter, after being subjected to action of chloroform, 
lost its nitrifying properties exactly as if these special ferment 
had been killed.—-Note on certain alterations of glass, by M. de 
Luynes. Often, in mvist air, fine parallel strise form on the 
surface, and scales come off, which a:e found to be of differen: 
composition from the glas  Alkalies are almost wholly absen: 
in them, and they consi-t cluefly of earthy silicate; the propor 
tion of silica rising to 78 per cent., while in normal glass it i: 
only 68 ‘The glass retains its tiansparence,~-On phosphorescent 
organic bodies, by M. Radziszewshi. Hydrobenz mide, amarine, 
lophine, and the 1aw product of the action of alcohalit ammanis 
on benzile show sea Si ae in the dark when brought Intc 
contact with an alcoholte solution of caustic potash. the 
f.r nen’ation of urine; reply to M. Pasteur, by Prof. Bastian. 
On the toaical properties of salts of copper, by M. 
Bergeron.-Method for recognising iodine in cod-liver oil 
and experments on ab orption of iodide of potassium by 
fatty animal matters, by M. Barral. He saponifies the fatty 
matter with potash, burns the soap, and dissolves in alcohol the 
lu hide of potassiu-n formel. A goat received fifty centigramme: 
of iodide of potassium daily for eght days with its foot. Butte 
prepared from its milk contained a good deal of iodine. The 
kid of a goat thus treated being killed, iodine was found im its 
fat and arlipose tissue.—Researches on the history of respiration 
i fishes, by M. Jobert, Ile finds a peculiar respir.tory system 
in the Callichthys —On the transparence of the water of Lake 
Leman, by M. Forel. Ile explains the leas trangparence in 
summer than in winter, by a stratification of layers of differen: 
densities, due to heat on the surface ; in winter there is uniform 
oapeds and powdery particles either sink to the bottom ar rise to 
the surface, 
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GOVERNMENT GRANTS IN AID OF 
SCIENCE 


HE Civil Service Estimates for this year contain three 
different sums proposed to be granted by the 
government in aid of scientific research. As the ¢lreum- 
stances connected with these grants do not appear to be 
generally well understood, it may be conventent to those 
ergaged in the study of sci¢nce to have a short explana- 
tion given to them on the subject. 

The oidest and best known of these prants is that of 
1,0004, Which has been given to the Royal Society for 
the last twenty years, for the encouragement of scien- 
tific vesearch. The distribution of this grant is regu- 
lated by a Committee of the Council and other Fellows 
of the Royal Society, usually denominated the “ Go- 
verpment Grant Committee”’ The manner in which 
it is expended 18 given in the pubhshed Proceedings of 
the Royal Society every year. Last year, we observe, 
grants of 100%, were sanctioned to Mr. J, A. Broun, for 
“investigating the effects due to the sun's rotation and 
magnetism ;” to Mr. J. N. Lockyer, to enable him “to 
continue his spectroscopic researches ;” to Ds. Carpenter, 
in aid of his work on Comartula (or Antedon, as he mefers 
to call it); and to Sir W. Thomson and Prof. J. Thom- 
son for the construction of an analysing machine surtable 
far performing certain calculations connected with the 
observation of tides. Other smaller sums were assigned 
to Dr. Stenhouse, Mr. G, J, Romanes, Mr. W. Crookes, 
and Prof, W. E. Adams, in aid of various researches in 
which these philosophers are respectively engaged. 

Last year, as we stated on a former occasion, in conse- 
quence of the report of the Royal Commission on Science, 
the propriety of increasing the amount of this grant was 
considered by the Government. It was ultimately arranged 
that instead of making any alteration in the mode of dis- 
tributing the grant of 1,000/, which seemed to have 
answered its purpose very satisfactorily, a second grant 
of 4,000/. should be made, to be admuninistered in a dif- 
ferent manner. Instead of being given by the Treasury 
direct to the Royal Society, the new grant, in order to 
carry aut another recommendation of the Duke of Devon- 
shire’s Commission, to the effect that the scientific work 
and votes should be placed under one Minister, was placed 
in the Privy Council Estimates, and will be distributed 
directly by the Lord President, according to a scheme 
prepared by the “ Government Grant” Committee of the 
Royal Society, together with the presidents of fifteen other 

arned societies, wha, for this object, are ar officio mem- 

‘bers of this Commntittes. 

Thitre are now, therefore, two different grants in aid 
of stientific research Atlininistered by the Royal Society : 
that of 1 aoo!, received. dixect-from the Treasury appro- 
priated mainly to the providing of instruments and other 
aséistahve necessary to scientific inyuivies ; that of 4,000/. 
applind to the aid of scientific investigators not only by 

instruments and adsintance, but by taaking 
or grants of inoney to the investi. 
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on the proposed distribution of which the Governmént 
Fand Committee is now occupied, we waderstand that the 
applications made for it for the present financial year 
(1876-77) have amounted to upwarde of ryooe%, To 
three sub-committees (Physical, Chemical, and Biolggteal) 
who have been for some time past engaged in investigat- 
ing these applications, 13 assigned the pleasing task of 
reducing them to more mioderate dimensions, amd 
bringing them again before the whole Committec, which 
meets to-day, in order that they may be submitted to 
the Lord President of the Council for his final approval. 

When it is possible to refer to the proceedings of the 
Committee without any breach of confidence, we shall 
state at length how the great question of the endowment 
of research has been aided, or the reverse, by the action 
of the Fund Committee. It is well known that there are 
many Fellows of the Royal Society whose positions as 
workers in science need not be too clearly defined, who 
view with mistrust the hberality of the Government, But 
we have the greatest confidence in the powerful Cam- 
mittee which has been formed, and beheve that although 
it is possible mistakes may be made and cndowments 
pioposed which may perhaps have a different effect from 
that imtended, that the proceedings of the Committee 
viewed as a whole will meet with the warmest approval 
of men of science, and that it will be acknowledged on 
all hands that an important step has becn taken in the 
direction of increasing research in our country. 

A third grant for scientific purposes, which has been 
made for some yeats by the Government, is not so generally 
well known amongst men of science, and as a change 1s 
to be made in its administration this year, it may be as 
well to give a few explanations on the subject. Com- 
mencing with the year 1871-72, as it appears from the 
Parliainentary return now before us, a sum of 2,000/, has 
been voted annually to the department of the Privy 
Council Office for “auxihary scientific investigations,” 
By reference to the same return, it will appear that in 
1871-72 and the three succeeding financial years this sum, 
under the recommendation of Mr, John Simoz, late 
Medical Offtcer of the Privy Council and Local Govern 
ment Board, was divided pretty nearly equally between 
Dr, Sanderson and Dr. Thudichum, portions of the grant 
in each case being devoted to laboratory expenses and the 
payment of skilled assistants. The results of this ex- 
pend:ture have been various reports on such subjects as 
“Infective Inflammation,” the “ Chemical Changes in the 
Case of Typhus,” and the “ Pathology of “ Sheep-pax,” 
and other scientific investigations connected with ques- 
tions of public health, which have been published ag 
appendices to Mr. Simon’s reports as Medical Officer of 
the Privy Council and Local Government Board, Mr, 
Sunon having resigned his office last year, and there 
being no Jonger any medical officer attached to the Privy 
Council Office, the vote of 2,000/. has, we observe, in the 
Civil Service Estimates for the present year, been trans 
ferred to the Local Government Board, and will, we sup- 
pose, be administeréd in future by Mr. Sclater Booth, the 





| President of the Board, under the advice of Dr. Seaton, 


who has succeeded Mr, Simon in his functions 2¢ prize 
cipal medical officer of that department, Whether this 
transfer of the fund will invelve any alteration in ite 


allowances 
Réturs for their services. As reparie the lastnamed fend, | disposal remains to be proved. 
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QE LIFE OF SIR WILLIAM FAIRBAIRN 


he Liye of Sir Willig Foivbatrn, Bart., PRS. LLD., 
DCL, &, Partly Written by Himself, Edited and 
Completed by William Pole, F.R.S., Member of Council 
of the Institution of Civil Engineers. (London : 
Longmans, 1877.) 

Fie art of Engineering is one by which above all others 

the influence of science upon the civilisation of the 
world has been proclaimed with the loudest voice. Astro- 
nomy ainay deal with far more tremendous mechanical 
s atid may have done more for establishing the 
exactness of scientific research. Chemistry may have done 
nruch for the amelioration of suffering, and have given to 
the world vast commercial enterprises. Geology and Metal- 

Yurgy have told men where to find and how to use the wealth 

beneath their feet ; and to Physics we owe the Electric 

Telegraph and a thousand things besides. But Engineer- 

ing, combining all of them with much that is its own, goes 

out to the workd and makes itself heard and known by 
every class. Millions who never heard of the Naxéfcal 

Almanac see the feats of navigation and the power of 

weeati ships. The locomotive, diving under mountains 

or fiyiny over valleys léaving civilisation in its track, 
preaches the power of steam to people who may never 
hear of the dynamical nature of heat. And the splendid 
machinery by which the commonest things of life are 
made testifies to the greatness and humanising influence 

Of that att which, above every other, directs the great 

powers in Nature to the use and convenience of man. 

To Engineering, civil and mechanical, this country, 
more perhaps than any other, owes its wealth and not a 
little of its fame; and the British public has always 
delighted to honour the veterans of the profession to 
which its country owes so much, more especially those 
who by great originality of mind, broad unprejudiced 
common sense, sound reasoning, and indomitable perse- 
verance, triumphing over all opposition and difficulty, 
mnd abandoning the beaten paths of their fellow-men 
(whenever those paths led wide of their mark), have cut 
nut for themselves new roads and made themselves 
pioneers in their profession, adding to it fresh lustre, 
and lifting themselves thereby from a humble position of 
file to a preat and honoured place in the estimation of 
their fellow-men. Of such men as Brindley, Watt, 
Telford, Stephenson, Rennie, Maudslay, Nasmyth, Whit, 
worth, and Fairbairn, this country may justly be proud, 
for with their names are mixed up, in no small degree, its 

perity and its fame. 

rhe story of such eventful lives cannot but be full of 
interest and instruction ; interesting as tales of the vicis- 
titudes of fortune, the difficulties, trials, hardships, and 
triumphs inseparable from the Hfe of a “ self-made” man, 
avid dustractive in the highest degree, as putting upon 
ratierd the history and development of those branches of 
hionun progress which played so important a part in the 
dravia of their lives. 

‘The vareer of Sir William Fairbairn, which extended 
over diphty-five years, was an exceptionally eventful one, 
and the biography ‘before us possesses an especial in- 
terest from the fact of its being partly written by himself, 
and written, too, in 96 pleasant and animated « style as to 
carry the seader with hie into all the scenes of his life, 
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and to show that he was as accomplished a writer as he 
Was @ mechanician. Indeed, he waé & ings: prolific 
author, having given to the work! some eighty pubiica- 
tions, several being of the highest scientific characte, 
and published in the PAilosophical Transactlans, as well 
as several large and important works upon engineering 
subjects, 

William Fairbairn, like his friend, George Stephenson, 
raised himself from the humblest rank of life, being the 
son of a small farmer or “ portioner” of Kelso, where he 
was born in the year 1789. When litte over four years 
ald he attended the parish school, where he learnt ta read 
from some of the best poets and prose-writers, and in his 
own words, “if to these be added a course of Arithmetic 
as far as Practice and the I.ule-of-Three, they will consti- 
tute the whole of my stock of knowledge up to my tenth 
year.” He gives a lively description of the hard training 
which prevailed in Scotland at that period, and of the 
severity with which discipline was enforced in the Scottish 
schools, At the age of fifteen Fairbairn was apprenticed 
to a Mr, Robinson, a millwright at the Percy Main Colliery, 
near North Shields, and here he had a rough time of it. 
Surrounded by temptations of every kind, and with the 
lowest possible of companions to associate with, he 
sketched out for himself a weekly curriculum of stady, 
in which literature, mathematics, and recreation were 
pretty evenly distributed, This he kept up with wonder- 
ful constancy, and in a short time was able to turn the 
tables upon those who ridiculed him, by proving the 
superiority which learning gave him, 

It wag also at this time that he made the acquaintance of 
George Stephenson, who had then charge of an engine at 
Willington Ballast Hill, only a mile or two from Percy Main 
Culhery. The two young men, who were nearly of the 
same age, and we1e both earnest in their love for mecha- 
nics, here formed a friendship which lasted through hfe. 
It 2s on record that in the summer evenings Fairbairn was 
accustomed to go over and sce his friend, and would fre- 
quently attend to the Ballast Hill engine for a few hours, 
in order to enable Stephenson to take a two or three 
hours’ turn at heaving ballast out of the collier vessels, 
by which he earned a small addition to his regular wages : 
and he often, in after hfe, alluded with pride and satis- 
faction to his early intimacy and close fnendship with the 
great founder of the railway system. 

At the age of twenty-one, Fairbairn, wishing to s¢e 
more of the world, and being at this time of a roving dis 
position, went in search of other employment, which he 
obtained first at Newcastle, then at Bedlington, From 
here he went to London in the winter of 1811 with 
24, 78. 6@, in his pocket, and immediately set out to look 
for work, which he failed to get, through the tyranny of 
the Millwright’s Trades-union Society. For some time 
alter this William Fairbairn was more or less a “ tolling 
stone,” travelling about the country picking up odd repair- 
ing jobs, and seldom remaining in one place for long, 

We find him in Bath, Bristol, South Wales, Dublin, 
Liverpool, and Manchester, which be entered in the 
winter of 1813, when he was in hig twenty-fourth year, 
and obtained employment with Mr, Adam P ingen, 
with whom he remained two years; he was at this time 
earning ¢ shillings per week, and this enabled him 
to fulfil in 1816 his engayement of marriages, which had 
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existed for five years, From this time he determined no 
foriger to remain the servant of another, but by a bold 
effort to take an independent position. 

The result of this determination was that he entered 
inté a partnership with an old shapmate of the name of 
Lillie, and in a miserable shed which they hired for 
twelve shillings a week they set up a lathe which had to 
be tarned by hand, and thus began a business which but 
a few years afterwards had a world-wide reputation, 

The first order that came to the new firm was a some- 
what important one—the taking down and renewal of the 
whole of the shafting in an extensive cotton-mill belong- 
ing to Messrs. Adam and George Murray. In carrying 
out this work, originality of mind and sound reasoning 
powers which Fairbairn brought to bear upon everything 
be undertook, came to his aid; he saw that the old sys- 
tem of mill-gearing was wrong in principle, that quick 
shafts and small drums would do the work with a great 
saving of power and space, and thus he revolution- 
ised the whole system of mill-work, and the firm of Fair- 
bairn and Lillie became the leading millwrights of the 
district. Orde1s poured in upon them from all sides, and 
they removed from the shed to a largcr building, to which 
was afterwards added a cellar. 

“T was,” Mr. Fairbairn says, “designer, draughtsman, 
and book-keeper, and in order to meet all the require- 
ments of the concern and keep Mr. Lillie’s department in 
the shop constantly going, I had to rise with the sun in 
the summer and some hours before it :n winter, in order 
to make the entries and post the books before breakfast. 
In the remainder of the day I had either to draw out the 
work or to nde fifteen or sixteen miles on a hired hack to 
consult with proprietors, take dimensions, and arrange 
the principle upon which the work was to be constructed,” 

Four or five years passed in this manner, and though 
the firm was always short of money it was daily increasing 
in prosperity ; orders came in far beyond what they could 
execute, they kept adding to their stock of tools, and ulti- 
mately purchased a second-hand steam-engine by Boulton 
atid Watt, bought a piece of ground, and erected a larger 
and more convenient workshop. 

In the year 1824 Mr. Fairbairn designed and carried 
out the great Catrine Bank water-wheels in Ayrshire, in 
which he introduced so mhany improvements upon the old 
system of water power, that his firm for many years stood 
almost alone for such work, and received orders from all 
parts of the Continent until the principle which he had 
introduced became generally known. Thus the business 
increased, and in the year 1830 their stock-book showed 
a balance of nearly 40,000/,, and left them sufficient funds 
to increase their works, so as to be capable of employing 
3aomen. During this year William Fairbairn was elected 
a, member of the Institution of Civil Engineers under the 
presidency of Thomas Telford. 

The following two years were occupied in his celebrated 
experiments for the investigation of the properties of iron 
bouty and the application of steam power to canal navi- 

ation, and it was in connection with this investigation 
that he made his frst ¢ssay in engineering literatare 
* Remiarks on Catal Navigation,” which was publish 
hy Longmans in 1831. 

These experiments led to the construction by his firm 
and frien his designs, of the Lord Dundas, a suiall paddle. 
whorl weasel, built entirely of iron, and driven bya steam: 
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engine of o-horse-power. This was the first iron steam- 
vessel, and the results of its trials were looked for with 
considerable excitement. Mr. Fairbairn ‘gives a most 
interesting account of this little vessel and of her sea 
trip from Liverpsol to Glasgow, a voyage not fimattended 
with danger through the error of the compass dud to the 
magnetic influence of the iron, of which the vessel was 
constructed ; and no greater instance of the clearness of 
perception of this young engineer can be given than the 
fact that he not only detected at once the cause of the 
aberration of the vessel’s course, but also corrected the 
compass error, compensating the ship’s attraction by 
pieces of iron placed in the vicinity of the needle, 

In the year 1832 a dissolution of partnership took 
place, and the Manchester works came into the sole pos- 
session of Mr. Fairbairn, Soon after this the subject of 
iron shipbuilding began to attract public attention, and 
he had many orders for vessels between 100 and 250 tans 
burden, which had to be built in Manchester, taken te 
pieces, and rebuilt at a seaport. To avoid this obvious 
inconvenience, and believing there was large business to 
be done in this branch of Engineering, Mr, Fairbaien 
bought a plot of land on the Thames, at Millwall, where, 
besides his Manchester business, he carried on for thiz- 
teen years large ship-building operations, having during 
that time built upwards of a hundred vessels, including 
several for the Royal Navy; but, with the exception al 
the first two years, the concern was a losing one, and it 
was ultimately wound up and sold at great loss. After 
passing through several hands it came into the possession 
of Mr, Scott Russell, and it was on this spot that the 
Great Eastern was built. 

It was at these works that Fairbairn’s celebrated expe- 
rimental researches, in connection with Mr, Eaton Hodg.- 
kinson, upon the strength of cast-iron were carried on, and 
it was here that he conducted the experiments previous 
to the designing of the Britannia and Conway tubular 
bridges, and which led to his invention of the rectangular 
self-supporting tube, having cellular top and bottom sides. 
This is the essential principle of construction in those 
triumphant feats of engineering skill, and in connection 
with which his share of the merit is too often passed 
over. 

This invention, for which a patent was taken out in his 
name with the concurrence of Mr, Stephenson, led to his 
being invited by the Chevalier Bunsen, at that time the 
Prussian Minister, to visit Berlin in order to confer with 
the authorities upon the erection at Cologne of a tubular 
bridge for the purpose of carrying the railway across the 
Rhine. This bridge, as far as he was concerned, was 
never built, but it led to a warm Piendship between him- 
self and Alexander von Humboldt, as well as with Bua- 
sen, and the chapter relating to this connection will be of 
the greatest interest to the readers of this journal, con- 
taining, as it does, letters of Humboldt and Bunsen, and 
some yery interesting letters of Sir William Fairbairn. 
Describing, in a letter to Dr. Robinson, ef Armagh Ob- 
servatory, his dining at the table of the King of Prussia 
where he made the acquaintance of Humboldt, he gives 
his impression of the great philosopher as follows ~~ 

I must, howevet, inform that I was seated with 
feelings of pride and gratification beside a greater than, 
‘than the King, and enjoyed the benefit of a connerhatjon 
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sipiilar to that I had the pleasure to listen to on the occa- 

om recon Visit 00 2 Rigby valued frind of kindred 

aod purstits, 1 express to you how much { 

the society of this amiable and distinguished man. 

‘At eighty years of age he possesses the mental energies 

Of a man of forty, and setains what cppears to me to 

he the desideratuin of advancing years, a mind susceptible 

of impressions, with o power of discernment and reten- 

tion which can oply be looked for in the matutity of 

Pel : pr ligt is bab mated of Humbolat, perfectly 

A] “ 

advancement of his favourite studies” a aaa 

it is pleasant to compare this letter with one written 

by Humboldt to Bunsen, as showing that this cordial 

féeling was mutual betwéen them ; in it Baron Humboldt 
Says i-— 

“T cannot be grateful enough to you for having made 
us Ti tapes with a man possessing so much knowledge 
so highly esteemed by all, so amiable, and so modest ;’ 
ahd he adde: “ The king was enchanted by the de- 
meanour of the great man, and Mr, Fairbairn did not like 
less the frank and hearty demeanour of the King.” 

An interesting chapter of this intercsting book is that de- 
voted to the researches for the experimental determination 
of the influence of pressure in the process of solidification 
as bedring upon the solution of the question of the solidity 
ar Aiuidity of the centre of the earth, and the thickness of 
the earth's crust. This inquiry was instigated by the Tate. 
Mr. Hopkins, of Cambridge, and was carned on’ at Mr. 

Mairbaun's Works at Manchester, in co: ORM, oi Me 
(now Sir Wi cage tees oe Asghe ge: 
niewye suam) ino | 
Pod the submitting of various substance Sa 
guhormidds pressures-—sometimes as great as 6,000 pounds 
ppon the square inch—the mechanical fertility of Mr. Fair- 
bairn's mind was of very great value to the investigation. 
The results of these experiments pointed to the conclu- 
sion that the least thickness that can be assigned to the 
solid envelope of the earth must be considerably greater 
than geologists have imagined it to be. This investiga- 
tion was carried on three-and-twenty years ago, and it 1s 
interesting te notice that its result corroborates in @ re- 
markable degree the conclusion which Sir Wilham, 
Thomson enunciated at the recent meeting of the British 
sociation at Glasgow. 
re a scientific ae Sir William Fanbairn held a high 
position, he had an essentially analytical mind, seeing, by 
att intuitive reasoning characteristic of him, into the prin- 
ciples of things, separatmg essential from accidental 
peaultd, and thereby directing his experiments to the best 
advantage, In 1850 he became 4 Fellow of the Royal 
Society, and two years after 4 Corresponding Member 
of the Institute of France. In 1867 he was the pte- 
sident of the Manch€ster Literary and Philosophical 
Saciety, which office be had held for five years. In 1860 
he received one of the Royal medals of the Reyal Society 
fut his papers in the PAriosophical Transactions, and the 
fellpwing year be held the office of President of the British 
lation, which met at Manchester. In considera. 
tion, of this and of his services to engineering science he 
wie offered the dignity of knighthaod, which be refused, 
Bight yeu's after, and when in the eightieth year af his 
eceptted a baronctcy which was offered him by 


ir cianenes Government. He survived this honour 


sar da dwefel and -eventhll life than that of Gis William 
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Fairbairn rarely fatls to the lot of & bi ta 

The work before us shows, however, et kte ana 
good hands, Dr. Pole is himsell'an engineer and 4 math 
of s¢lence ; he was associated with Sir William Fairbaitn 
in many of his works, and he possessed exceptional quall- 
ficatitins for telling the story of such a life, The interest-~ 
whether ‘personal, historical, or scientific—-is maintained 
throughout the book, and as an autobiography of great 
literary therit we would recommend it to our readers, 

CW... 





GROTH'S “CRYSTALLOGRAPHY” 
Physikalische Krystallographie und Finlettung in dle 
hrystallographische Kenntniss dev wichtiperen Sab. 
fansen, Von P. Groth. Mit 557 Holzschnitten fm 
Text, einer Buntdruck, und 2 lithographirten Tafeln, 
(leipzig: Wilhelm Engelmann, 1876.) 
PF°F. GROTH has written a good book on a subject 
for which, if it attracts but few students in England, 
German universities will supply readers. It is a good 
book, as being written by a man whose work puts him in 
an authoritative position for writing it, while to anyone 
whowig-fiaster of the small mathematical experience 
Meeded it is eminently readable, is to the point, and not 
too voluminous. It is moreover copiously and well illus- 
trated, Of course, even as an Arabic chronicler of the 
events of his time, invariably commences his history 
with the origin of things, and the early traditions of man- 
kind, eo a German professor who writes on crystallo- 
Wraphic optics, of necessity devotes a good many pages to 
aisketch of the fundamental laws of optics and the general 
pgnciples of the undulatory theory, Our author, how- 
cvetyE bl ever loses sight of his purpose, 
and a few pages so acceied are probably intended to fill 
a void in the training of Myme of thosc for whom the beok 
is intended. 
Indeed for the student who wishes to obtain only so 
much knowledge of the principles of physical optics as is 
requisite for following the methods of the crystallegrapher, 
it would be difficult to find a more compendious and 
useful statement and illugall addif those principles than 
in Prof Groth’s book ;,¢He, eposition of them being 86 
completely cleared of“difficult mathematical language that 
the student might be led on to the possession of a fair 
inaght into the optical characters of a crystal without 
any idea of the profound and splendid series of mathe. 
matical achievements by which the theory of light has 
been elaborated. 
Prof. Groth has dealt in a similar if legs complete 
way with the thermic properties of crystals, One might 
nethaps have expected a fuller treatment of the subjecte 
of cohegion and cleavage, of the relations of crystals to 
ism, and of the results and the hest methods of 
rithenting on bbaaaae crystals, in a treatise on 

the physical aspects of crystallography. 
gel rd is perhaps the best part of Prof Groth’s work is 

the deacription of the instruments ysed by the - 

such as the “ polarisationsinatrument” as be 
calls that necessary companion which hag been hitherto 
known, under ite very usual form, a6 & Nusvemberg, or ae 
a polxdecape, or aa a polarising Tha in- 
strument dap Benen, geconstnicted by: any author im an 
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Pror, W. WH. Frower, F.R.3.,"will commence his course of 
Flunterian Lectures at the Royal College of Surgeons in Lincoln’s 
Inn Fields, on Friday, March 9. The Jectures, nine in number, 
will be delivered on Mondays, Wednesdays, and Fridays, at four 
o'clock, the subject being ‘‘ The Comparative Anatomy of Man.” 
From the prospectus, we learn that after treating of the varia- 
tions in the human external, dental, and osteological characters, 
Prof, Flower will discuss the methods of estimating the capacity 
of the skull, craniometry, and the peculiarities of the brain. It 
is worthy of remark that anyone anxious to attend these lectures, 
if not connected with the College, will be allowed to do so upon 
application for a card of admission, 


Tux Association of German naturalists meets at Munich on 
September 18, and not in February, as stated in a recent number. 


We are glad to be able to state that a final scttlement has been 
arranged between Mr. Floyd and the trustees of the late Mr. Lick’s 
legacy on the one hand, and Mr. Lick, the son of the testator 
and the other relatives on the other. After a deduction of about 
200,000 collars the whole of the estates will be reserved for the 
ends proposed by Mr. Lick, the father. The sum so secured for 
scientific purposes amounts to a little less than three million of 
dollars. 


Tue French Society of Actial Navigation has published a 
circular stating that owing to internal difficulties the meetings 
are suspended up to May 1, Another soclety was established 
by French aeronauts—who e-caped rom Paris hy balloon during 
the siege—last April and is called the School of French Acronauts. 
They confine themselves to practical ends, devoting themselves 
exclusively to the use of balloons for scientific purposes. 


A NEW aeronautical periodical, 2’ Aerosfat, has been published 
in Paris by M, Achille Rouland, secretary of the School of French 
Acronauts. It is to appear three times a month, and to contain 
a summary of all aeronautic news, 


The Deustoman is the name of a journal published as the 
organ of St. Chad’s College, Denstone, Uttoxeter. It devotes 
some space to natural history. 


‘GEOLOGICAL Time” was the subject of the presidential 
address of Mr, T. Mellard Keade to the Liverpool Geological 
Society, and which has been published in a separate form. 


NEWMAN'S Latonologist now appears as Zhe E'ntomologsst, 
and several new features have been added which will increase its 
scientific value, 


A SPECIAL committee, intrusted with the elaboration of a 
scheme for the representation of Russian gardening at the Paris 
Exhibition of 1878, has been appointed hy the Kussian Society 
of Gardening. 


By order of the Lord President of the Council, a letter, 
wiitten by Mr. Andrew Murray, on Injurious Insects has been 
sent to the Secretaries of the Agricultural Societies of England, 
Scotland, and Ireland, Mr. Murray proposes a method of 
stamping out these insects which is worthy of being tried. 


DR. PETERMANN hag just published an index to his Mst- 
thelungen Jor the period between 1865-1874. This will be of 
great valae to geographers, and its value is much enhanced by 
two most ingeniously-constructed index-maps which show the 
various parts of the earth tht hove been mapped in the Aftt- 
theilunece during thal period, and in a simaple way indicate 
where the map will be found, Besides a general index-map 
there are maps of the various Continents and of the Arctic and 
Atitarctic regions. By differently coloured lines the scale of the 
Special map referred to is shown, as also its character, whether 
outline, topographical, physical, or geological, 


A MEMORIAL to Lomonosoff, erected in the square of the 
University of Moscow, was unveiled on the anniversary-day of 
the University, January 24. The memorial, which was erected 
at the very moderate cost of 2252, collected among professors 
and students of the Moscow University (founded by Lomionosoft 
in 1755), is very modest. It consists of a small buat placea on = 
high very plain pyramidal] pedestal bearmg the inscription : 
‘To Lomonosoff—the Moscow University: ycar 1877,” In an 
address by M. Solovieff, Professor of History, he briefly sketched, 
the impulse given to science in Russia by Lomonosoff, and 
insisted especially on the importance of his works in the deve- 
lopment of the history of his nation, Nu reference was made to 
the task performed by Russia’s first physicist. We are glad to 
take this opportunity to say that it is a great pity that the 
Russian learned societies have not yet published a collection of 
the works of Lomonosoff, all the more as many of his writings, 
dispersed in rare old periodicals, are now totally unknown of 
forgotten. This neglect induces us to think that Russiin men of 
science have not yet fully appreciated the depth and width of the 
physical conceptions of this remarkable physicist of the past 
century, who not only devoted his time to the study of the most 
important questions of astronomy, physics, and physical geo- 
graphy (as, for instance, the transit of Venus, the existence of 
ascending warm currents in the atmosphere), but also in a now 
forgotten, but able paper on the Arctic Seas, expressed himself 
very explicitly as to heat being but a mode of motion. We 
think, therefore, that a complete edition of Lomonosoff’s works 
would be not only an addition to the glory of the science of the 
eighteenth century, but also a most interesting acquisition for all 
those who are interested 1n the history of science. 


A PARTY of the Swiss Alpine Club have availed themselves 
of the prevailing mild weather to extend their yearly winter 
excursion jn the mountains as far as the Col de Balme. They 
crossed the mountain-pass on January 21, and, after many 
pleasant adventures, reached the hotels of the Col, which were 
so deeply buried in snow that the way to the rooms lad to be 
made thiough the windows of the first oor, Other parties, of 
French and Swiss excuisionists, visited about the same time the 
renowned archxological ground lying in the Jura between Mont- 
belliard and Porrentruy. The special aim of the excursions was 
to organise a scheme for a thorongh exploration and a detailed 
survey of these localities to Le undertaken next summer, If we 
take into account the immense number of caves, rocky adrdty 
(shelters), tumuli, grave-walls, open duelling-places, and mega. 
lithic stones scattered over this part of the Jura, and the strange 
anomalies observed in the geographical distribution of these 
remains of prehistoric man (only caverns and rocky aéris being 
known in the Swiss part of the Jura, whilst the French part 
abounds with all kinds of remains enumerated above), we cannot 
but hope that an exploration of these localities will result in 
valuable contributions to prehistotic archeology. 


A Naw form of marine sounder has been described to the 
French Academy by M. Tardieu. & consists of a spherical 
envelope of caoutchouc, a few centimetres in thickness, com- 
municating with an iron reservoir by means of a tube of small 
diameter fitted with a valve. The caoutchouc envelope being 
filled with mercury, any increase of the exterior pressure makes 
a certain quantity of mercury pass into the iron reservoir, whence, 
however, it cannot return, When the apparatus has been 
lowered in deep water, the weight of the mercury foun] m the 
reservoir enables one to determine the pressure to which it has 
been subjected, and therefore the depth. 

M. Fe.ix PLATEAU read, at a recent meeting of the Belgian 
Academy, a paper giving an account of the journcys of a large 
number of Relgian naturalists during the last two centuries, This 
paper is now published separately (Hayer, Brussels), arid con- 
tains much important information. 
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Tre Russian Gavernment having refused to enact a law by 
which all the Acorgavis, or ancient ond prehistoric grave- 
mounds, 80 numerous in Russia, would be proclaimed the pro- 
perty of the staic, a private society is now in way of formation 
gar the same purpose. The society proposes to enter into nego- 
tlations with proprietors of land for receivihg from them grants 
of property on the dovrgans, and to undertake afterwards a series 
of systematical explorations of these mounds. 


THE Denree News states that afler a severe snowstorm on the 
night of December 22, 1876, the sun, next morning, rose clear, 
but the air was filled with particles of frost, the refraction from 
which exused the appearance of ‘mock suns” or “sun dogs.” 
First, extending from the sun right and left was a circle entirely 
around the heavens, Along it were the ‘sun dogs” in their 
usual places, with exira ones in the north-west, south-east, and 
south-west, bemy directly oj»postte the sun and at right angles to 
that line. A very bright circle, ke a continuous rainbow, sur- 
rounded the sun, at an angle twenty or thirty degrees from it, 
and crossing the horizontal circle at the most brilliant of the 
Jalse suns. Another and similar circle, and of about the same 
diameter, occupied the zenith. Thus there was a complete circle 
around the horizon, and twenty to thirty-five degrees above it 
two complete rainbow circles of exceeding brightness and seven 
“‘mock suns” or “sun dogs.” The spectacle lasted, with 
chanjring effects, for two hours or more. 





AUSTRIAN census statistics show that cretinism is prevalent to 
a great extent in the more mountainous portions of the empire. 
The proportion in 10,000 inhabitants is qo m the Salzburg 
district, 18°3 in Upper Austiia, 17 in Styria, ro in Silesia, 7 6 in 
Tyrol, &c, Ag yet no institution has been provided by the state 
for the reception of the unfortunate victims. 


A SERIES of measurements of the calorihe intensity of solar 
radations and of thei: absorption by the terrestrial atmosphere, 
has been lately made by M. Crova. Tis mode of observation is 
described in the December number of the Journal de Physique. 
We has ascertained thai the law of transmission of radiations 
may be represented by an eapression of the form y-- a ‘ee b, 
in which 4 represents the calorific inteusity of radiations which 
have traversed an atmosphere thickness equal tu a, (15 the 
sytar constant which, in the author’s experiments, is represented 
by values generally superior tu two umts of heat received pex 
quinute ona square centimetre ; a and é are Lwo numerical con 
qtents dere: mined by the position uf Lungenis to the curve drawn 
at different punts The coefficient of transmissibility of the radi- 
ations through an atmospheric tluckness cyual to unity varied, in 
ihe circumstances in which M. Crova measured it, between about 
o'ggo and Q’800, according as the atmospheric thickness already 
traversed was more or leas considerable. 


MINERALUGISTS have often been troubled to distinguish with 
certainty between apatite and nephelm. A, Streng communi- 
cates in the last Msncygloyrs: hen Ahtthelungen, a sumple but 
secure method for overcoming this difficulty. If a drop of a 
concentrated solution of ammonium molybdate in nitric acid be 
placed on a thin section of an apatite crystal under a microscope, 
the observer notices guichly the furmation of a circle of small 
yellow crystals of 10M,0, + PO,(NH,)y, either in the form of 
regular actahedrous or of regular shombic dodecahedrons. A 
second test is the following. Ji a drop of sulphuric acid be added 
to a rection which is a’ready partially dissolved in nitric acid, 
the formation of crystals of vypsum is easily noticed. Nephelin 
yields negative results in both cases; 2 positive test for its pre- 
sence consiats in the addition of a drop of hydrochloric acid toa 
thin section aader the microscope. After the lapse of a few 
wsinutes the formation wf numerous small coluurless cubes of 
sodium chloride is quite perceptible. They result from the 
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decomposition of the silicate of sodium by hydraphloric acid, and 
the idsplubility in the latter of the salt thereby formed, 


THE Auldetin of the Belgian Academy of Science (vol. 425 
Nos. 9 and 10) contains the second part of an interesting memoir 
by M. J. Plateau, “On Accidental or Subjective Colors,” The 
author had advanced, in 1434, a theory for the explanation of 
the subjective colours, and especially insisted on the circum. 
stance that, after having looked some time upon a coloured 
body, we mostly do not see the true complementary colour, but 
same other: the orange, for instance, instead of a pure yellow, 
after the blue; or a violet, instead of the blue, after the yellow. 
{ie explained it by supposing, firstly, that the xetiua, after having 
received the impression of some colour, comes immediately into 
such a condition as if it were influenced by the opposite colour, 
but that this subjective impression soon disappears, and reap- 
pears again, alternating with reappeating impressions of the 
primitive colour of the coluured body; and secondly, that similar 
phenomena take place also in space, +.¢, that the image of the 
coloured body on the retina is surrounded, firstly, by a narrow 
strip of the same celour as the body (which phenomenon we call 
irradiation), and then by a strip of opposite calour, around 
which, under some circumstances, may reappear a third strip, of 
the colom of the hody Juoked upon, This theory having been 
much opposed since its appearance, especially in Germany and 
England, the author now discu.ses the various objections ad- 
vanced against it ; those relative to the first part of the theory 
were the subject of the first pait of the memo (Au/iean, 
vol, 39, 1875), and those relative tu i second parl are 
dealt with in this second memo. The wuthor begins his dis 
cussion wath the objections against hi. theory of irradiation, 
dealing at great lenyth with the ovpmtons and objections of 
Helmholtz, and treating very shilfully the many difficulties of the 
whole question, among which the various myopy of the observers 
seems to be an importaul ove. further, the author criticises 
the theories of irradiation advanced until now (the imperfect 
accommodation of the eye, its spherical and chromatic aberration, 
and the diffraction at the Lorde of the pupil), and concludes 
that the fact that two nughbouring uradiations may mutually 
neutralise cach other, weld alone be sufficient to condemn all 
these theories, ‘The memoir m tu be continucd. 
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A COMPARISON has recently been made by Dr. Hilf hetwe,n 
the indications of the thermomultiplier and the radioutcter. ‘Lhe 
two instruments were placed side by mde im the cone of light 
admitted through an aperture of a board from a gas lamp, 
which could easily be regulated ant hept constant fur some 
minutes. There was a glass dic in front of the thermopile, Tu 
the galvanometer the cleflections of the needle were proportional 
to the deflecting force up to 21°, On tabulatinyr deflectiuns and 
nurbers of rotations, it appears that their piotuct ja very nearly 
a constant number, warranting the inference that (de welvcdy af 
rotation of the hittle wheel is inversely proportional to the heut 
action of the penctrating rays, ‘This conlirms the view that the 
turning of the radiometer is due tu an action of heat rays which 
penetrate the glass. “If the radiometer,” says Dr. Buff, as 
focapable of measuring a mechanical force of light, it nune the 
less wears its present name with full night. It is a special furm 
of thermometer, only exclusively for heat rays of high refrang.- 
bility, whose heating force is pruportional to the velocity of rata- & 
tion of the wheel.” : 

Tix additions to the Zvvloyical Saciety’s Gardens during the § 
past week include a Mauye's Dasyure (Dasyurus mangers) om § 
Australia, presented by Mi. Kobert S. Craig; a Sheader-billed § 
Cockatoo (Licmetis tenuirusizis) from Austraha, presented by @ 
Mr. Bartle G, Goldsmid ; a Chilian Sea Eagle (Geranoactes 9 
aguia) fram South America, presented by Mr, C. Cliflon; a § 
Levaillant’s Aniazqn (Chirysots devaitanti) from Mexiog, pres 
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‘Yeginhs into the, higher latitudes, 
eas rotatory ‘Velocity: of the’ poh 
‘tudes, : ‘The latier constitate the. 
athespheric cutrerit 
. dn, dd appear. as ‘an atmbephieri¢ current from the west. | 
eke tenis force .ol-the “ caunter-trades,” as they circle 
yound the poles, is the cause of the polar depression of the 
ia be lawial reaction makes it impossible for the earth’s rota. 
tigh 40 be either’accelerated or retarded by the winds, and 
consequently the.entite “torsional force” exerted by the winds 
on thé earth. must, .at any given time, be equal in the easterly 
arid westerly directions. 

Thave tiow described in outline what theory shows that the 
cirodlation of the atmosphere would be in the absence of watery 
vapour and in the presence of the sun’s heat and the earth’s 
‘rotation ; and observation shows that such is the actual circuls- 
tion on the large scale, and not taking account of local dis- 
turbances, Josguruy Joun Murpny 

‘Old Forge, Danmarry, Co. Antrim, February 23 
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Halo round Shadow 


Tris not tmcommon for an observer, when looking at his own 
shataw on rough ground or turbid water, to see its head sur- 
rounded by a hale, of which the brightest part is in contact with 
the’ shadow. 

This phenomenon haz often elicited notice, but as far as Iam 
aware has not before now heen explained, nor da those who 
have mentioned it seem to have observed that its appearance 
depended on the nature of the surface receiving the shadow. 

The conditions necessary for the production of these halos 
are— 7 
1%. That the screen, as whatever the shadow is cast on may be 
called, should not be a continuous surface, hut a number of small 
surfaces with intervals hetween them, each of these small sur. 


faces of course casting its own shadow on whatever happens to 


be behind it. ; 
2. That the shadow should be at a considerable distance from 
the observer, | 
3. That the light should not fall very obliquely on the screen, 
The first of these conditions only is essential, but the fulfil- 
ment of the last two makes the phenomenon more marked, 
Rough grass forms a good screen, especially if, as in the 
diagram, conditions 2 and 3 are fulfilled by the shadow being 





cast on one side of a valley, while -the observer is standing on 


the other. 


 In'the case of the shadow on turbid. water. it ‘e 
Ne aaa ee Tarbid water, it must be remem: 
heted that it is not the surface of the water which forms the 


soreen, but the particles suspended in it, 
‘The general explanation of these Halos is this— 


_,, Pio the observer's poltt of view the goreen in the inmediate 


-Miseation ‘ag. it would be froth’ the seurde of light, In this dizee: 
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gi adithe’ polar "sir. brings the | 
pax eyidnie into the lower lati.’ 
6 trade-wihds, wba move midre 4. 
slowly, thaw the earth's rotation, ‘apt consequently appear as an: 
‘stueeinene of rg ‘the east j the joriter constitute the | 
| egunter-trades,” which move’ mate rapidly than the earth's: 


| even in a very small space. 


41 worth recordin 


briefly what induced him te make known his idea, _ 


oad of the shadow of the head is seen in nearly the same 


ad —— ts ‘which the mare is 
RARE SEE RES UE vi ptadiw, but this will he true Gf po | 
other divectitin sand the elect’ on the hole will be that’ the 
: Appear brighter close, t4 the shadow of the observer's 


found in a procreant state during the same season ¢ and,” 


#34 


: : , wr, 3 i ae 
0 TECOVEL” CLVES; 
‘ tou ‘ 
» ae ’ “ts Woy ela bay %s seat Moy ti ‘! 
s or o O4, wy Me Are w i vif ve u ey ey 
ee eee i: Sa ’ DES gM Geog * 


1 ‘ it tog ‘ rou at , ’ : y ‘* q 4 ay ! { I ’ ’ . ” ' ine 

we a Re wey wae ‘ aa ee Pale eee é cn yt oe F 4 : 4 i vs Par i ' : » 1 ot 1 ; wh ye Fee 

Ks » 1 ' PT h ‘ 1 , ‘ ' i ’ ’ ‘ 
) Bet 18 ae Ms a TO ae ME PUES Fe Pe z po cae ee BT” 8 am taal 
’ 1 8 1 4 ni I 4 ‘ a ’ if 

: ae , ey ra : . : “ rY itd 

r ‘ q we ‘ J i , bes 7 ‘ to? 1 ‘ : 1 t . cy fat 

we ees ? ioe ony pk TA 8 ey _ rou a _F Pea ee TS ag ; oe ae 2 ‘ ¥ rae . : oi ae, 

‘ 

> tals "ye 4 : Bg ES aie att 4 map a : we . : 4 1 ' ny My eobaosy 
. ethene tenianvevety ug 






day grand passing through the observer at xCand his shadow " 
NE Q.. ‘ : nae - ee ; i ‘ f eA ' - oe 2 7 | es a 
mls Our Opa Of MR Be ce 


me ®t oY PM om a right angle. ' oe . Pe pees ite oe 


4 4 


Let w and w: be the projections on oP of the av dige breadth : 


‘of the sectising . of th small surfaces made by the ane MAD: 
and the average distance between them seo eee iy the a 


yy and Leb a. 


be the average distance of each of the small surfaces from jts,; 


own shadow. i ee eo 
Then the amount’ of light. received from any space ‘+H #: 
(ww + tf} may, caterts parious, be taken without any great errit,: 
as a measure of the brightness of the sone whose mean radius ig. 
y, and whose breadth is w + w/! (70 being a small rotation of +: 
about o mM), and this will be proportiunal to a + a/ — 4 sin, ¢ 
The decrease in brightness is proportional to 4 and sin. é, and 
heap reach a maximum when Asin, ¢ = cw, if we, or aw if 
Zh’, ' . ; Med ta F My tt 
Outside the circle defined by this value of 4 the brightne: 
will be sensibly constant, hecause the quantities of which ey, 
and 4 are the average values have all marmer of acttal values, 


These expressions are only approximate, but they serve, a8: 
well as the longer exact formule, to show the general laws of. 
the phenomenon... ARNULPH MALLOCH | 

Meteor or 

Tus evening, at close upon twenty minutes past six, ad I’ wad 
walking in my garden towards the almost full moon (which wr 
very bright), I observed 9 brilliant meteor pass from right to left 
over, and very near, the moon’s disc. It was visible fora distance 
of about twice her diameter, From ‘the amount of daylight; and 
the extreme brightness of the moon, J judge this meteor to be. 

g. C. M. Inciesy 

Valentines, Iiford, February 26 


Tape-worm of Rabbits | 
So far as I am aware the only evidence in favour of the view 


that Bothkriocephali present no hydatid stage is that which has. 


been furnished by the researclies of Knoch. To me it has alweys 
seemed that this evidence is insufficient fully to overcome the 
analugical probability that tape-worms of this genus resemble’ 
tape- worms of other genera in passing through a hydatid stage-— 
and this notwithstanding the occurrence of a ciliated embryo. _ 
However, in my previous letter 1 ought no doubt to hnve alluded 
to the researches of Knoch, and should certainly have dene. so’ 
had my object in writing been other than it was, #.c., merely ‘to 
ascertain whether anyone had as yet taken the trouble to, trace: 
the life-history of the rabbit’s tape-worm. Gens 
February 20 GzorGE J. ROMANES °* 
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A PROBLEM IN THE NATURAL HISTORY 
OF THE SALMON. | oe 


M&- FRANK BUCKLAND, in giving evidence before 
the Parliamentary Committee, which during last 





| session of Parliament inquired into the condition of our’ 


oyster fisheries, stated that “a salmon (? Sa/mo sajar) 
does not breed every year, but every three years!” On. 
being asked by a meniber of the Cogjmittee if he had any 

roof of his averment, Mr. Buckland stated that, “he | 
had a great idea of it,” but was deficient in proof, . B ore. 
examining this alleged fact in the life of the salmon, ad- 
vanced by Mr. Buckland, it is proper that we should state 


' 
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- While ‘illustrating the theory of oysters *spatting, and 


‘telling the Commissioners that all the individual oysters 


on a scalp would not be found exuding their young at the | 
same time, however’ favourable for spatting the period | 


| might be, Mr, Buckland also enunciated his opinion as to. 


the periods. at which salmon ‘spawn. That gentleman’: 


holds that only, one.of every six oysters ona sca/p will be. : 
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' ent is rather obscure ; bit the interpretation undoubtedly 
ia, that the same salon does not breed every season. It 
wend be instructive if Nir, Buckland were to state his 

‘ideas on this feetnre of the natural history of Salmo salar 
at greater length, givivig at the same time a précis of the 
data on which be ‘has fermed his opinion ; because the 
views hitherto entertattied of the spawning of salmon have 
heen mostly contrary te those promulgated by Mr, Buck- 
land, the prevailing idea being that salmon spawn annually, 
Same persons, isideed, promulgated a theory of the salmon 

able to spawn twice in the same year, doubtless 
outded on, the fact of individuals having been known to 
e to, and return from, the sea within a few months. 
is not, however, any exact proof of these facts. 
There are, also, one or two gentlemen of opinion that the 
fish in question only spawns every two years; but the 
epinion hitherto has been very general that salmon de- 
posit their ova annually. 
_ it is remarkable how ignorant we still are of the most 
important phases of salman life, notwithstanding the 
active Investigation of the last twenty years ; and it is 
stil more remarkable that some of the best informed 
salirion anglers, intelligent students of the natural history 
of the Sadar graup af fishes, should hold diametrically 
os ast opinions, both on this and other important points 
salmon life. One gentleman, whose works on angling 
have a wide reputation, and whose knowledge of fish-life 
is extensive, tells us he has no doubt the same on 
spawns every year, which, he further says, “is the gene- 
rally accepted opinion on our border rivers by anglers 
and fishermen of the professional caste.” The same gen- 
tleman informs us that the late Mr. Robert Buist, super- 
intendent of the River Tay Salmon Fisheries, was induced 
by experience to arrive at a similar conclusion. Mr. 
Buiet, who took great interest in the Stormontfield salmon 
nursery, was usually present every season at the capture 
of rhe bi fish, from which the reqmred supply of ova 
to fill the breeding boxes was obtained. On one of these 
occasions a fine grilse was captured, in good condition 
for being artificially spawned ; and, after being deprived 
of her ova, the fish was carefully marked, and restored to 
the river from whence she had been taken. ™ On the fol- 
lowing year, at the same spot, the same fish, but now 
grown into a salmon, was retaken, full of ova, and again 
stripped, in order to aid in stocking the breeding boxes at 
Stormontfield'” This incident Mr. Buist held to be de- 
cisive of two points in the natural history of the salmon ; 
first, that a grilse becomes a salmon, and is not a distinct 
thember of the Salur family, a point in salmon hfe which 
was at one time hotly discussed ; and, second, that the 
same salmon spawn every year. Another gentleman, Mr. 
Brown, who at one time gave his personal aid in the 
salmon breeding experiments carried on at Stormontfield, 
rélates, in his notice of the proceedings, that “one year 
we had a very fine male fish of 241bs., which we marked 
with a wire, and ‘wo years afterwards we spawned him 
from the same ford a few pounds heavier.” This same 
fish may have visited the spawning ground also in the 
preceding year witht being recaptured for spawning 
Oses. 
ur angling authority says further, in his communica- 
: “IT have had many opportunities of examining 
spent and half-spent females—those in which what is 
volgarly termed the waim was exhausted, a few particles 
of ova semaining, and those taken by me or o in a 
aplawning state ; and 1 invariably found new formations 
of ova, in the shape of two lobes, corresponding to what 
ate found in the spring run or clean salmon, and often 
measaring two inches in length, according to the size of 
the female Sei/, or half-spawned dagys4, This formation 
cannot he taken otherwise than as an index of whar was 
sett adasieed emer nsuirat 
shed, an ¢ salmon's stay in the salt water 
fad expired—a' ten which aay extend to aix or eight 


ry 


months, hut has been aspertained in wéll-erdered rivers 
mot to exceed that period.” E 

Nane of the great ro ml pon al fishers, who Bip an 
the natttral history of fish—Jardine, Yarrell, or Couch— 
have thrown any light upon this phass of the life of the 
salmon. We search their works in vain to obtain informa- 
tion on this interesting point. The late My, Russel, in 
his book, “The Salmon,” speaking at one place of 
mysterious clean run fish of the early springtime, thinks 
“they must have passed the autumn or earlier winter 
in the sea ; then they must have passed the winter with- 
out breeding, and thus we have the discouraging fact or 
hypothesis that the salmon is a fish which does not breed 
every year.” 

We have the authority of a gentleman residing in the 
north of Scotland, who is welt versed in the economy 
of our salmon rivers, for stating that the salmon only 
spawns every two years. He says’ “I have marked 
hundreds of 4e/ts in the months of February, Marc 
and April, returning downwards to the sea; I have mat 
them with different marks every season, so that there 
could be no mistake, and I have never seen one single 
instance of one being marked in spring return to spawn 
the autumn of the same year; but I have seen hundreds 
with the individual mark return next spring good, clean, 
fine full fish. I belheve that all salmon spawn only ance 
in two years till they get too old, when they become 
barren ; but still they frequent the fresh water, I suppose 
from habit, although there 1s no sign of roe or milt, and 
I have seen and taken them off the reds along with fish 
which were in the act of depositing their spawn.” 

It would be tedious to run through the facts of the 
numerous controversies which have arisen as to the rate at 
which salmon grow. The experiment of marking large 
numbers of these fish has been often resorted to, and at 
different places, Mr. Young of Invershin, in his day a 
well-known authority on the natural history of the salmon, 
tells us that spawned grilses of four pounds weight were 
repeatedly marked ; and after their journey to the sea tt 
was found that these grilses had become beautiful salmon, 
varying from nine to fourteen pounds weight, “the ma- 
jority ” returning in about eight weeks. It 1s much to be 
regretted that Mr. Young was not more explicit in his 
statements, because it would have been most interesting 
to know when these fish returned, after an absence of 
only two months, 1f they were again ready to spawn. It 
is these records of quick journeys that have doubtless 
given rise to the theory of the Rey. Dugald Williamson, 
which is that salmon in the course of the year per- 
form two migrations. At any rate, we are entitled to ask 
this question: What does a salmon, which is only away 
from its birthplace for eight weeks, do with itself 
the other ten months of the year? The tate of grow 
indicated by Mr, Young is most astonishing, and had it 
not been corroborated by other observers, would have 
been considered doubtful. A fish marked many years ago 
by the Duke of Athole was found to have increased eleven 
pounds and a quarter in the short space of five weeks and 
two days! The rate of growth of the salmon is ap as- 
sured, that smolts have been found to return fram the sea 
as grilse in the same season during which they left for the 
salt water ; but, cufiously enough, none of the observers 
took note of what we now consider the unedlyed | 
problem in connection with the growth of the salmon, 
namely, whether the same fish spawns annually, once in 
two years, or once in three years, Probably Mi. Buck. 
igs will paakce Pit additional gr spits - the sib ‘ 

ay salmon Sshery proprietor, whom we have be 
as to this problem in the life of the fish, will wh oth all 
ile ex a which has been very varied, aad hog por 
tended over yY years, venture tO ane, 

the reath 
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THE SOUTH. AFRICAN MUSEUM 


INCE we last gave a notice of this institution we 
S kaye leagned, with pleagure, that the Cape 
Gove thas made # provision for sts more effi- 
cient adininsstration and maintenance. There is none of 
the important Brith Celomes which has of late 
mare more rapid progress than the Cape m maternal 

perity, and it is most gratifying to find that the 
Malteoo administration (the first ministry organised 
under the Parlamentary System of Government initiated 
in 1872) has not been oblivious of the claims of science 
daring : four years’ tenure of office, In the estimates 
for the financial year 1876-77, as passed by the Colonial 

wlature, we find provisian made for Botanical Gardens 
to the extent of 2,9007 ; for Public Libraries, 26007, ; for 
Museums, 1,3007; while such items as “Geological Re- 
searches, 1,500/ ;” “In ad of publishing Dr. Bleek’s 
Bushman Researches, 2007 ;” and “ Meteorglogical Com- 
mission, 250/ ,” sufficiently prove that the duty of endewing 
research is practically recognised by the Cape authorsties, 
The present able Governor, Sir Henry Barkley, F R.S., 1s 
as well and widely known for his attachment to scientrfic 
pursuits as for his distinction wn Colonial administration, 
and we think we cannot err in tracing to his gudicious 
influence much of the enkghtened action of his respon- 
sible advisers im their recommendations to the Par- 
hament, 

The South-African Museum is located in Cape Town, 
anq@ is the public museum of the Colony It was insti- 
tuted 1m 1855 under the auspices of Sur George Grey, a 
goyernor distinguished for his energy and success in 
initiating measures for awakening and developing the 
intellectual life of the Colony. any years before there 
had existed a South-African Museum m Cape Town, 
cotsisting of the combined collections formed by the 
Expeditien for Exploring the Interior, under the super- 
intendence of the celebrated soolegist, Sir Andrew 
Smith, and by M Verreaux , but this museum was devoid 
of means for permancnt maintenance, and after languish- 
ing for a while came to an untimely end fer want of pubhc 
support. Many of its finest specimens, however-—and 
notably these of the miguificent larger mammals charac- 
teristic of the region which constituted ite chief orna- 
ment—were fortunately secured for the Buush Museum, 
and stil form an imposing feature of the national col- 
lection. The new, er present institution, was started 
by pubhe subscription aided by an annual grant from 
the Government of 300/, Two trustees were appomted 
by the Governor, and a third elected annually by the 
subscribers; but in 1857 the collections already brought 
together were of sufficient importance to induce the 
passing of an “‘Act te Incorporate the South-Afncan 
Museum,” under which all the three trustees were to be 
appointed by the Governor, and to be vested with full 
powers for the entire management and control of the 
Institution, Under tms Act the Museum has continued 
to he and is still admuanistered, 

40 happy contrast to the untoward fate of too many 
kindred ‘mstitutions, the South-African Museum has fron 
the first heen most fertunate in the passession of trustees 

were men of culture and of scientific attaimments , 
and for fifteen years ¥ a ayed the further advantage of 
the serjaces of Mr, yard, CMG (now H,M. 
Consul in New Caledenma), as ite Curator. 

nls ustial difficulties attended the acquisition of suit- 
able profarees forthe Muséum, but these were eventually 
objiated by the ih ee at cad at of the pale of a 

an Sly Gefumed & purpose ; and on 
1860, the Museum twas opened to th: public in 
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Colonial Treasury, and partly from private subscriptions, 
have failed, the subscribers lost-by death oF 
departure from the Colony not being as @ rule replaced 
+ ae 3 and of late years the insitution ded 
ost wholly on the government subsidy of 3op/ With 
such limited méhns at their disposal, it was obviously out 
of the queation fer the Trustees to award an sadeguate 
remuneration to the Curator, and they had.no a ve 
but to make shift with engaging the services of a gentle. 
man willing to devote a part of his tyme to the Mugeent. 
This unsatisfactery state of things has now been remedied 
by the government on the reoommendatien of the Trustees, 
constituting the Cyratorship a Crvil Service appointment, 
with a suitable salary. We congratulate Mr. Tnomen— 
whe has been for four years endeavourmg to satrsfy simul- 
pair Sey rival claums on his attention of an ordthary 
ublic office, and of a museum of natural history-—upon 
18 appointment to the Curatorship en its improved basis , 
and we costsider that great credit attaches to the Cape 
Government for effecting so desirable a reform. We 
must not omit to mention, mereover, that, ander further 
legislative provision, a new gallery has just beon erdcted 
mn the Museum, and other much needed repairs and ym- 
Sehebis cgay mm course of execution are approaching ¢om- 
pletion, “ 
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ATLANTIC SOUNDINGS 


TRE recently-announced discovery by Commander 

Gorringe, of the United States sloop Getiys- 
burg, eof a bank of soundings bearing N. 85° W., and 
distant 130 miles from Cape St, Vincent, during the last 
veyage of the vessel across the Atlantic, taken in com- 
bination with previous soundings obtained an the same 
i Se of the North Atlantic, suggests the probable 
existence of a submarine ndge or plateaw connecting the 
island of Madeira with the coast of Portugal, and the 

ossible subaerial conneciton m prehistoric times of that 
island with the south-western extremity ef Europe. The 
soundings obtained in January, 1873, by H.M,S. Chaé- 
fenger, and in July, 1874, by the German frigate Gazelle, 
furnish additional data, with the help of which the accom- 
panying contour.chart has been constructed, 

These soundings reveal the existence of a channel of 
an average depth of from 2,000 to 2,500 fathoms, extend- 
ing in @ north-easterly direction from its entrance between 
Madeira and the Canary Islands pide e St, 





Vincent. It 1s bounded on the west and na the 
submarine ridge which unites Madea with the Josephine 
bank and the rectently-discovered Gettysburg bank, on 
the east by the coasts of Feriugel and Morocco, and on 
the south by the submarine plateau which connects the 
Canary Islands with the Afncan contment. 

As shown m the chart, this channel is virtually an 
extension or branch of the stil deeper channel which runs 
up between Madeira and the Azores, The island of Ma. 
deira, with the adjacent islands of the Dezertag and 
Porte Santa, occupies the southern extremity of the divid- 
ing ridge, and marks the junction of the two channels. 
Conhned by a comparatively steep bank on the west and 
a more gentle slope towards the African shore, this 
#astern branch seems to attain ite greatest depth off Cape 
St. Vincent, after which it contracts mto a narrower 
channel, less than 2,000 fathoms deep, apd contmnuing 
northwards as far as the latitude of Cape es it once 
more joins the vast abysses of the Atlantic. The Strait 
of Gibraltar 1s undoubtedly a recently-formed connecting: 
link between this basin and that of the Mediterranean. 

Commander Gorringe, when about 150 mies fron 
Stran of Gibraltar, found that the soundm | 
from 2 700 fathoms to 1,600 fathame in the 
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“his Journey westward Strait, after passing ovet - 
Joe sorties extremity, of the "depp: channe l, sounded up. 


_the:steep slope of the wobmaring ‘plateau which connects: 
*Podogal wit "Madeira; and #ithio a short distance of a 
“'squnduig af 1,393 fathoms obtained by H.M.S. Challenger 
‘on Jaauary!3o, 4873, 10 lat. 36° 23" 'N,, long. 11° 18’ W. 
tbe sketchemap does not pretend to be more than an 
‘ approximation founded upon : 

poundings obtained up to this date, but the bottom-tem-' 


Y 


peratures observed inthis part of the North Atlantic tend . 


“o'sonoborate the views which I have ventured to ex- 
press, "They show that the submarine flow of cold water 
of antarctic origin, which has been traced as far north as 
‘tad Bay of Biscay, also fills up the lower depths of the 
channel which stretches up towards Cape St. Vincent. 
On the other hand, the channel between the coast of 
Portugal and the Gettysburg Bank is occupied by the 
_ warm water of the Gulf Stream return-current, which, 
Spreading itself out over the banks to westward, explains 
the presence of the live coral found by Commander Gor- 
ringe,| JOHN JAMES WILD 


‘ HOUMMOCKY MORAINE DRIFT 
LURING his survey of the West Pacific slopes, 
4./° Clarence King found and has since described, 
| hammocks of moraine drift on the “ dying-out glaciers,” 
which are somewhat similar to the “hog-wallows ;” and 
J. le Conte has described dying-out glaciers and moraine 
drifts of California. Abstracts of these descriptions will 
be found in the American Journal af Science and 
Arts, and the full description of the West Pacific 
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great care by a camelihaic pencil, no: visible. ofteet “op, the ‘leaf 


will be produced, and a similar gentle contact can ‘be ‘repeated’ 


seVeral times before the leaf begins to énswer to, :t] g excl tation: 
by’ any. movement. Sooner or’ later, howewdt, the marginal 
heits, bend inwarde and: the lober slight 


ly. approach, each other, . 


[The ‘Gest eff-ctual excitation is followed by an almost imper-. 


-ceptible movement ; after this each successive approach’ of the! 
labes in nearly every case exceeds that of its predecessor, (The! 
‘iaterval which ¢elapies between excitation and effect diminishes, 
ns the extent of the effect increases, both facts having. the ‘bade’ 
meatiing, namely that in the plant, as in certain ‘cases ‘wall 
known to the ankral physiologist, inadequate excitations, whett. 
' répeated, exercise their influence by what has been termed “‘surt. 
mation,” and thus the last contraction, that by which the. leaf 
closes, is the result of the summation of the excitation which in 
‘mediately preceded it with -a!l ‘the previous excitations. After 
the leaf has closed ‘it atill contracts at each excitation, and 
attempts to clench itself with greater and greater force. The 
interval between an excitation and the resulting movement varies 
from two to ten seconds, a are ub 
The authors next proceed to a consideration of the. electrigal 
condition of the leat jn an unexcited state, which has recently 
been made the sabject of a minute investigation! by Prof: Munk, 
of Berlin, who has jound--1. That if we conceive the 2xtet 
surface of the leaf divided into strips by parallel lines crossing ¥ 
midrib nearly at right angles, and coinciding with the veining; any 
point of the external surface of each strip is negative 10 any point 
nearer the midrib. | 2. That in comparing different points of the 
midiib with each other, there is one whose position is two-thitds 
of the distance from the near to the far end of the midrib, which 
is positive to the rest. 3. He has further stated that the potential 
of any point on the internal surface of the lobe is exactly equal 
to that of the correspunding and opposite point on the external 
surface. Of these three proportions the first two are confirmed, 
inthe main, by the authors of the present paper; as regards 
normal leaves, however, they take exception tou hs conclusions 
on the two under-mentioned points—(a) That although there. ig 
a spot of greatest positivi'y on the midrib, more or less corre- 
sponding in position to that mentioned by Prof. Munk, yet. its 
position is by no means so definite as Prof. Munk states, but 
varies in different leaves. (4) That the different points in his’ 
isoelectrical negative line are never found to be absolutely iden- 
Fiom the third propcsiticn the authors, generally express 






—re 


i. | their dissent. They, however, content themselves for the present 
| with stating two general conchisivns~1. That the part of the 


ey midrib which lies nearest the two central sensitive hairs is pois’ 
“ | tive to every other part of the external surface of the leaf, but 


has usually the same potential as the petiole and other inactive. 


| parts of the plant. 2, That the external surface, so long as the 
; leaf is in vigour, is always positive to the internal surface, | ~ 


KY ea iy sti 
mee ty on ‘.| The method used in this research differs from that generally 
ae (ee ghee wae’. | empluyed in previous investigations, relating to animal or plant 
(ee wr od fen? 3 | electricity, in two important particulars :—1. In the adoption of 
ae sn CM | Lippmann's electrometer ® (which has already been used by Prof, 
i ews | Marey in investigations on animal electricity) as the instrument’ 
aoe - ae elif j. for observing the electrical changes. 2. In the substitution of a 
dg chen, se 2s | constant for a variable potential as a standard of comparison with | 
7 ot Wee; ge RR SSI! the potential under investigation. ; tes Je 
TR a a a EIR Re, Er _ In comparing the potentials of two points the following arrange-. 
es ee ce i 2, em ment was seually adopted :—The pot containing the plant? had 


Oa. tie a . Perched ‘Erratic Blocks on Croagh-na-Cloosh, 
» slopes in ‘Clarence King’s report, In West Galway, Ire- 
land, thére are in ‘places. large tracts of drift sometines 
lice: Clarence King’s description, in others like the “hog- 
wallow. ;” that ‘in the Memiirs of the Irish branch of 
thé. ‘Geological Survey have been described as. “ rocky 
anoxaing, drift.” The accompanying sketch. is of some 
of these drift-hummocks. on the north slope of Croagh-na- 
‘Cloash, south of Oughterard, = |G. =H. KINAHAN _ 
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‘F-ML the first section of, this pape? the authors give an account of 
iat the mechanical effects which ensie.on exciting the sensitive 
, ‘ther Dione! Jeat.. 
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been previously kept pluhged in water. Three non-polarisable 
electrodes were used, by one of them (the “ xed electrode”) the 
damp surface of the pot is connected®with the gas-pipes uf the 
‘building, the other two (movable electrodes”) are in contact: 
with the two points under observation. By meang of a switch, | 
either of these two movable electrodes can be brought. inte ‘cons’: 
nection with one end of the electrometer, the other end being. 
connected with earth, eee Ge Le 
When the whole of the outer surface of a leaf. .is.covered with 
a mass of kaolin, moistened with salt-solution, and brought into, 
connection with one end of the electrometer, the other énd being: 
connected by means of the fixed electrode | with the petiole. or. 
pot, the. effect of exciting a sensitive hair is to product 
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Hurdon-Sanderson, M.D., F.R.S., Profewor of Physiology a ‘Uhivbrsfey 
Nege, and F. J. M. Page, B.Sc, F.C.S. .Read before che Royal Bosittyy.,. 
evemiber 14, 1 pale a Ce gat The 
* Reichert’s and'du aang eng (eo Archiv, 1876. ne 
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3 Most of the observations-were maple at Kew in the BONE Of RSA, ° 
9G, the plante being obetiued from she Royal Gardens, tatonge: ie 4 
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an ether iGbe cuts the-mitiribs (5) the petivle (2) ; and (6). the 
or isthaniag (8) aatrendy mentioned, ' ‘The. letter P.derotes 
tint at any point, and VY the ‘variation | of the seria! 
during the. clectrical: paMee, 2b! 

‘Tn four leaves the potentials -and:. lratlatioas’ of ‘the ereboal 
gurfaces'of the midrib and lobe were ele huadredths al 
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In normally ; active leaves, } n in which ‘the disturbance | 1s first seen | 
‘abont a sixth ofa second after mechanion! simulation, theexc ne 
‘attiins its maximum in about dnésedond, and the whole disturb- 


eS : 9 eT 8} ‘ ea 
tinea, aa compared, with oP Se ee 'B. . | .anee is.overin about two: seconds afser sthe “excitation, 90 that 
ABP ome ee oF mr 86 10, @ 16 the eleetrical disturbanoe: is. entizely over befor: the. mechanical 
‘aaa SM wee wee een, “50.65 -42 -4°5. effect begins, and-consequantly ocours,in * period which. in, _— 
See OW pee semen epee, 20, ~65 -4':0 -4°0 ‘is called: the period of Jatent stimulation. |... 


All these periods are, however, very muck, mori by 
perature, beng shortened if ‘the temperature is raised | ie. 
certain limits), and lengthened if the temperature fallé. 
The following is one of seweral tables given in the paper, 
illustrating the effect of temperature on. the periods of - delay, 
anaximum and total duration of the electrical dbturbaice oe 
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Mdrch 1, 1877) NATURE 38x 
matter, If Dr. Bastian wishes tease & sition of impure potash ight —- Mewth Polar Distant trot eteinity 
T fel authorise him to take may in the English of any. othe Amascion, — Dintanns.| “the Kars of Light 
dtmeacopteia, r bd con- March eee : ae BS 2 sys 6r fe 2 
dishan that thet soit vn el i aaa to 110° for ; - : ae cs a 56 fi oees ne pes 
wen win 9 » “ sus 2 ae : eee i 
Thos is pied endugh, if seems to me, and Dr, Bastian will A a 30523 : v1 er oe hes ne ie 
aoderstand mé this time. Wo... UFO 0. 3 8 .. O898 ... ORs 
y Ey following yoply to the above was read at the Academy on 13 as 18 52 ws 3650 2... og70 ... O67 
ebtuary 124 : ae mo. 98 OB. , 
At thi sdonce of lege 29, M. Pasteur, in reply to a com. 3 ; H 23 : - . 9 11g rite 
miinication whieh I had made at the previous sdznce, challenges 19... 428% «. 40 I. 18 0°39 
cause sterile pride to ferment by the addition of a suitable 2n.. 4278 2. 4047 0. 525 0°34 


to 
quantity of diywor potasse, ‘‘on the sole condition that this solu- 
tron shall be taised beforehand to 110° for twenty minutes, 
br to 130° for five minutes.” 

Im order (hat M. Pasteur may not attribute to me the least 
desire ‘to elude the main point of the debate,” and also with the 
view of testifying the respect which { consider due to the opinions 
of so distinguished an investigator, I hastened at once to accept 
his challenge. During the last week I have repeated my experi- 
ments several times, and with a degree of precaution gomg much 
beyond the severity of the conditions prescribed by M. Pasteur, 

repeated them at first with liquor potassce which had been 
previously raised ta s70° C. for sixty minutes, and after- 
wards with liquor dees which had been raused, in the same 
mannet, to 770° C. for twenty hours. The results have been 
altogether simular to those produced upon sterile urine by liquor 
potass, which has been raised only to 100°, when added in 
puitable quantity ; that is to say, 22 twenty-four to forty-cteht 
hours the urine was in full fermentation and swarmed with 
becterzx, The specrmens of urine employed had a specific 
gravity ranging from 1,020-1,022, and they required about 3 
per cent. of liquor putass.e for neutralisation. 

If M. Pasteur has found himself unable to renounce his inter- 
pretation of my experiments on account of ‘la preuve mani- 
leste,” which T have cited in my last communication (p. 189 of 
the Compt. Kend.), I hope he will frankly accept the disproof of 
his views furnished by the experiments which I have now the 
honour of communicating to the Academy, and which have 
been made in acceptance of his own challenge. These experi- 
ments I hope in a short time to repeat before competent judges 


Verbal Keply of M4. Pasteur. 


1 thank Dr. Bastian for having accepted the proposuion which 
[ made to him at the sdvace of the 29th of January. In conse- 
quence, Ihave the honour to beg the Academy to appoint a 
commission to report upon the fact which is under discussion 
between Dr. Bastian and myself. 

I hope that Dr. Bastian will seek to induce the Royal 
Society of London, of which he is a member, to nominate a 
commission for the same purpose. 





At the séance of February 19, tt was announced that MM, 
Dumas, Milne-Edwarda, and Buussingault have been appointed 
‘© constitute 4 commission charged to express an opinion on the 
which ig under discussion between Dr. Hastian and M. 

asteur, 





OUR ASTRONOMICAL COLUMN 

Tue New Comet.—Elements of the new comet calculated by 
Dr. Hartwig of Strasburg from observations to February 15 are 
uiwmost identical with those given in this column fast week, 
Jbeervations have been made at Berlin, Copenhagen, Leipsic, 
Lund, Paris, and Strasburg. On the 16th the comet appeared 
the uvnided vision a little brighter than the well-known 
luster in Hercules, and in the telescope presented itself as a 
‘oud nebulosity, ten minutes in diameter, with a small central 
ancleds + this apparent eaeasure corresponds to a real diameter 
of 11 KO miles, 

The following ephemeris far every second midnight, Green- 
widh time, may facilitate observations, The intensity of light is 
ssmmed, ax wiual, to be represented by the reciprocal of the pro- 
tuct of the aymares of the distances fed the earth and sua: it 
will be remarked that qn the last date, the degree of brightness 
ey ome sixth of that on the ficat date of the ephemeris; — 

¢ ‘ $ : ft 4 ¥. 
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THe VARIABLE-sTaAk T Conon Borearts.—In No. 2,416 
of the Astronemische Nachrichten, Prof. Schmidt, of Athens, 
publishes numerous comparisons of the brightness of this star, 
the so-called Nova of 1866, with a neighbouring star which he 
satisfied himself is not variable, and finds that daring the period 
1866-1876 there have been fluctuations of brightness exhibiting 
a certain regularity, from which he deduces the most probable 
period 93°7 days. Prof. Schdnfeld, at Bonn, bas also noted 
these changes, and has determined the times of maxima at which 
the star varied from 7°8m. to 9'om. T Coronse therefore exhibits 
a similar phenomenon to that already remarked about y Argus, 
“ Nova Ophiuchi, 1848,” and the star which » almost precisely 
in the position of Tycho Brahe’s famous object of 1572, 


THE RADCLIFFE OBSERVATIONS, 1874.--With the marked 
regularity which distinguishes the publication of the Oxfard ob- 
servations, the Radcliffe observer has just circulated the thirty- 
fourth volume of the series, containing the observations made in 
1874. The usual contents of the handsome octavo so punctually 
presented to us by the Rev. R, Main are too well known to 
require any detailed account here. The heliometer has been 
chiefly employed, as before, in the measurement of a selected list 
of double-stars, a number of which were also observed for posi- 
tion with the meridian circle. Observations of shooting-stars in 
the year 1876 are included in this volume, with the view of 
placing them early in the bands of those who are interested in 
the study of meteoric astronomy. 

We believe we are correct in stating that the next volume will 
contain observations of the solar spots, commenced at the Rad- 
chffe Observatory in 1875, and which will therefore be a new 
feature in the publication, 


Dun Ecut Orservatoky Pusticarions, Von. 1—The 
difficulty of procuring Struve’s great work, the ‘“‘Mensure 
Micrometricse,” has suggested to Lord Lindsay the formation ot 
a summary of the measures of double-stars contained in it in 2 
convenient and portable form, which has been presented to the 
astronomical world, as the first volume of publications of the 
Dun Echt Observatory. The positions of the stars are brought 
up to 1875 ; in the text Struve's first epoch is given, the subse. 
quent ones being added in foot-notes, or in the case of binaries 
and other stars frequently observed, in an appendix. The highest 
and lowest powers used in the measures, the magnitudes and 
colours of the components, and the page,of the original work, 
where the measures are to be found, are included in the sum- 
mary. 

There can be no doubt thet Lord Lindsay’s volume will be 
welcomed by a large number of amateurs, who are interested in 
double-star astronomy, but to whom Struve’s great work is diffi- 
cult of access, to say nothing of its awkward cize for frequent 
use, when obtauned. ‘The transcript and reduction of places from 
1826 to 1875, appears té have been made with great care, as we 
are able to testify from « number of cases examined—ia 
instances where the variation of precession has required to be 
taken into acoount. That equal care has been exercised in the 
ro cap attoier ose aay oau Ey fe METEORIC 
specissen of aattonomical typography, says sumniyary 
of die “ Merisurey Micromictrion”’ is probably unscrpamed, 
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Bram the absence of « publisher's name on the title-page, it is 
to he inferred thet it has bees Lonl Tindeny’s intention to circu- 
date his volume privately aradnget astronomers ; and we kaow 
that this has teen done to.@ daoat liberal extent : still there must 
be meny persons, inknown to the authes, who would gladly 
provide themeclwes with uo utexpected and useful an addition to 
astronomical bteriture, and we would suggest whether it might 
not be desireble to placé this volume, whieh appears to be in- 
are a8 the precursor of a sertes, ‘on sale to the astronomical 
public, 
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NOTES 
Tite Italian Scientific Association, or Society of the Forty, has 
¢ouferred on Sir William Thomson the prize instututed by Carlo 
Matteucci, for the Italan or foreigner, who, by his wntings or 
tliscoveries, han contributed most to the advancement of science, 


AT the annual meeting of the Geological Society, the Wol- 
laston Gold Medal was presented ta Mr, Robert Mallet, F.R.S., 
and the proceeds of the Wollaston Donation Fund, to Mx. R. 
Etheridge, jun., F.G.5. ; the Murchison Medal to Rev. W. B, 
Clarke, F.R.5., Sydney, and the proceeds of the Murchison 
Geological Fund to the Rev. J. F. Blake, F.CL5. ; the Lyell 
Medal and part of the Lyell Fund, to Dr, James Hector, F RS, 
New Zealand, and the balance of the Lyell Fund to Mr. W, 
Pengelly, F.R.S.; the Bigsby Medal to Prof. O. C. Marsh, 
F.G.5., Yale College, U.S. 


THE total expenditure on the new building at South Kensington 
for the reception of the Natural Tistory Collechions now m the 
British Museum is stated in the new Civil Service Estimates to 
have been 206,4722, up to September 3o last. A further sum of 
36,6504, is required to carry on the works up tothe end of the 
present firiancial year. This atnount has been already voted. 
The proposed vote for the present financial year 1877-78 15 
40,0001, leaving the amount of 81,8787. necessary to complete 
the building, the total estimate having been 395,0007 We may 
remark that it is not only in this country that a néw Museum of 
Natural History is in progress. Both at Paris and at Berlin the 
present buildings for the National Museum are found to be 
too small, and large sums are to be appropriated to thew recon- 
btruction. 


Tue new Cayil Service Estimates also contain an account of 
the proposed expenditure on the working out of the collections 
brought home by H.M.S. Challenger, which amounts altogether 
to 4,0007. Of this 1,560/. 15 to be devoted to “‘ salaries,” 8oo/. 
to “ piece-work,” 1,200/ to ‘‘ plates,” 240/, to “travelling 
expenses,” aud 200/, to “stores.” ‘The salary of the director is 
to br s00/, per annum, that of his chief assistant 400/. 


Ys the Civil Service Estimates for the present year ander the 
head of * Brisish Museum,” it will be found that 800/. are asked 
lor for soquisitions in the Department of Mineralogy, 8oov. for 
FVonsils, 21,0004 for Zoological, and gos, for Botanical speciniens, 
At the sume time it may be noted that the sum of 10,000/ is to 
be devoted to the purchase of printed books, although copies of 
all books pubhshed m the United Kingdom are Arrnished gratis 
to the Museum, 


Prov, Auigep Newron, F.R.S., has been elected to 9 
Fallowship at Magdalene College, Cambridge. 


Tu death is annowneed, at the age of seventy-ske years, of 
Adusiral Wilkes, of the U.S. Navy. Probably cur readers will 
beeted teecymise him wider the name of Commodore Wilkes, 
the ynigrecmate er ne tpabeet oe expedition of 
1838 92, the were of great ¢ importance, 
Wilkes wab the author ofa wark om the Theory of Winds. He 
was the anne Withee aflen, by bis condect in the Maton and 
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Slidell ipcident of the Americah civil wat, nearly caused war 
hetween this country and the United States, 


‘ 4, 
Poodunporrr’s Annalen will be continued under thé editor. 
ship of Prof. G, Wiedemino, ia Léipsic, who ix already the 
olitor of the supplement (Bedinéor), and Prof, Helwholts will 
jorn his in his new task. The old staif of contrikintors heave 
declared théir willingness 10 continue the publication of thelr 
researches in the danalen. 


At the Royal Geographical Society on Monday, papers were 
read On his recent journey to Lake Nyassa,” by Mr, E, D. 
Young, R.N,, and an * Examination of a route for wheeled 
vehicles between the east coast of Africa and Ugago,” by the 
Rev, Roger Price. 


Mr. 1. Hariacrront, of Bastrop, Texas, has been engaged 
since 1867 im widking collections of the reptiles and insects of 
that district, 

Proi. Kunpr has been chosen Rector of Strassburg Uni- 
versity for this year. 

Pror, SCHWENDENER, of Basel, has been called to the chair 
of the late Prof, Hofmeister, of Tubmgen. 


WE learn from Helsingfors that M. [fenez has returned from 
his travels in Russian Lapland. He has been studying the little- 
known language of the Lapps oh the Murmansk peninsula. 
Besides a collection of miteresting ethnological data, he has 
brought with him a complete translation of the Gospel of St. 
Matthew, which, we believe, will be published by the English 
Bible Society in Russian type, 


WE notice an interesting Russian monograph by M. Mahefl~ 
‘** Anthropological Sketch of the Bashkirs,”-— which has appeared 
in Kagan. The author, who was sént to the Orenbarg Govern- 
ment by the Kazan University, to collect skulls of Bashkirs, and 
spent some time among thus people, gives a number of anthropo- 
logical measurements of men, statistics as to buths, and vatious 
interesting mformation on the present state of the Bashkirs, 
their rapid merease, theut customs, religion, &e., and discusses 
ther future prospects. 





Tix Golos announces that the Moscow Society for Promoting 
the Development of Russian Marine Trade will continue next 
year the exploration to the Gulf of the Obi, and also build some 
vessels for exporting, m 1878, various merchandises from the 
Obi into Europe, especially of ship-buildimg wood to England. 
M. Dahl, a teacher at the Gamag Marine School in Livonia, 
with some of his pupils, will be intrusted with this task. 


Some difficnltres have been met with in the advance of 
Potanin’s expeditron in Western, Mongolia. When pasting by 
the convent of Shara Sumson the members of the expedition 
were assailed by the monks, and student Posdxdeff and the inter. 
preter recelved severe injunes, Nevertheless, Potanin continues 
to advance into the mterior of the country. 


Tnx occurrente of gold disseminated in small quantities throngh 
the older geological formations of Australia has been known for 
many years. But Mr. C.S. Wilkinson, of the Geological Survey 
of New South Wales, has observed what seenys to be a new tact, 
that gold in sufficient quantity tv be worth mining, ovgars in » 
conglomerate belonging to the Coal-measures, and that the 
dHuvial gold of the Old Tallawang diggings has been dérived, 
from the waste of these conglomerates, Fe justly pobtits out 
that, apart from the scientific interest belonglug td xo Hénenilbie 
an auriferops alluvium, considerable commercial inoporterict 
nitaches ti its discovery, seemg that the conglomerttes may now 
beavis © few source of supply for ‘the pretions metal Jt 
Clongi's Gully the actual conglomerate i+ now being worked, 
and yields Mute a dwt. to 75 dwth of gold pet tom, ed onggnts 
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improved form, which gives a field nearly if not quite as 
large as that of the instrument of Nérremberg and some- 
what better definition near the edges; and, by the use of 
a scale engraved on a glass plate, approximate measure- 
ments of the angle of the optic axcs of a crystal can be 
obtained when the apparent angle 15 not too great for the 
optic axes, or rather the “eyes” of the axes to be scen in 
the field of the instrument, _ 

The application of the principle of von Kobell’s 
stauroscope, enhanced in its sensitiveness by the use of 
the ingestious doubled calcite plate of Brezina, is also 
valuable for ensuring precision in determining the direc- 
‘tions of the principal sections of a crystal, and is for 
example far more commodious than Descloizeaux’s 
‘method of dividing a plate of an oblique crystal, cut 
‘parallel to the plane of symmetry, into two, and tmning 
‘them after the manner of an artificial twin. 

The crystallographic portion of Prof. Groth’s work is 
! good, especially so from the point of view of the student in 
the German universities, where the honoured name of 
‘Naumann still holds crystallographers by the spell of a 
‘notation which has the advantage of looking very simple, 
, while in reality it is complex and incomplete, and for 
purposes of calculation, and indeed for other than a very 
, superficial crystallographic representation of crystal forms 
;~—not of crystal faces— has next to no value. 

' Of course, Prof. Groth is too sound and eacellent a crys- 
talilographer not to feel and to acknowlcdge as he does in 
j his preface, the great superiotity of the method of Prof. 
Miller for all the purposes which give crystallography its 
character as ascience ; and accordingly he introduces his 
readers to the system of Miller, co-ordinating the two 
methods of notation in his descriptions of crystalline forms, 
; Indeed, when he touches on the fundamental principles 
of crystallography in his section on the doctrine of zones, 
he discards at once the notation of his Wustrious country- 
(man, and handles the subject entirely in the language and 
method of Miller; a language and method which in fact 
are the result of an elegant devclopment of the original 
principle of Weiss, and were fist independently em- 
‘ ployed by the famous German mathematician, Grass- 
‘mann. In point of fact every crystallographer now uses the 
Millerian formule, and actually while using the notation 
of Naumann, prefers to translate it into the simpler 
, symbols of Miller in order to deduce the determinants 
rather than employ the earlier modes of calculation, 
» Again, what crystalloyrapher who has had to convert 
i the notation of Naumann for the rhombohedral into that 
for the hexagonal system, but knows the complexity of the 
t process, and must recognise the superficiul character of 
that notation? Moreover, for a distinctive representa. 
tion of hemi-symmetrical or tetarto-symmetrical forms in 
t language or writing that carries a scientific meaning, the 
. notation of Naumann is powerless. 
' But Prof, Groth is writing for a German public, and 
{he bas to write a book that will be read. It is to be 
hoped that his work will be widely read, so widely as that 
‘itis intelligent countrymen may be prepared, when it 
reaches a second or at furthest a third edition, to accept 
the change to the Anglo-German notation and methods 
which Weiss, Neumann, Grassmann, Whewell, and Miller 
(five of the preatest names among European crystal- 
iographers), have elaborated. 
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There remains, however, a word to be said upon the 
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examples selected by Prof. Groth to illustrate this part of 
his treatise. They are as interesting to the crystal- 
lographer as they are excellent from the point of view of 
illustrations; for the publication of several of them jn 
this form serves to bring together valuable illustrations 
of the different kinds of merosymmetry, of which same 
are new, while others have to be sought for only in the 
memoirs in which they appeared. 


It may have been the result of a practical estimate of 


the smallness of the number of Englishmen who would 
have been interested in seeing them, that prevented Hert 


Fuess, the optical-instrument-maker of Berlin, from 


sending to the Loan Exhibition a set of the instruments 


in the improvement of which he has been 86 largely 
guided by Prof. Groth. It was, however, a short-sighted 
view, for the students of this subject are increasing ; the 
physical laboratories of Oxford and Cambridge, and 
some London teachers of physics, are, for instance, turn- 
ing out students quile competent to handle and to appre- 
ciate such implements of research; and for all such 
students the instruments of Soleil and the other French 
makers represented in the Loan Collection naturally have 
the greater attraction due to proximity and to their having 
been for several months where they could be seen and 
handled by English teachers and their students. 
N. S&S. M. 
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OUR BOCK SHELF 


Lu Digestion Vigttale, Note sur le Rile des Ferments dans 
fa ee des Plantes. Par . Morren. (Gand, 
1876.) 


THIS paper is brought foiward by Prof. Morren as a 
supplement to his observations on carnivorous plants. 
Its main point is the statement that digestion is nota 
function exclusively of those plants termed “ carni- 
vo1ous,” but is a process common to all living beings, 
vegetable as well as animal. Animal digestion is, he states, 
according to the most approved view, a process of fer- 
mentation consisting essentially in a transformation of 
calleids into crystalloids, this change being a necessary 
preliminary to absorption, In the same manner all plants 
dipest ; and the process is precisely analogous to that of 
animals, and 13 again essential before assimilation is 
possible, The ordinary vegetable ferment for the conver- 
sion of starch into glucose is diastase, which has been 
detected in barley; it occurs also in the tubers of the 
potato, near the “eyes.” For the fermentation or diges- 
tion of nitrogenous substances, albuminoids, a different 
ferment is required, and this we have in pepsine, which 
has been detected by several observegs in the viscid secte- 
tion of Nepenthes, reser a, and other insectivoerous plants. 
According to Masters, it occurs also in the nectaries of 
Fi: Meborus; anda similar substance has long been known 
in the latex of Carzce Papaya. Vegetable digestion is 
therefore as widely diffused and as various a phenamenon 
as animal digestion, and consists in the transformation of 
the raw insoluble food material into soluble crystallaids 
capable of assimilation. It takes place chiefly in the 
“ reservoirs of reserve.material "-~seeds, underground 
stems, roots, the bark, the pith. The nutrition of plants 
is made up of three successive processes :—claboration, 
digestion, assimilation, The first consists in the produc- 
tion, out of its elements, of a carbo-hydrate, and cant 
only under the influence of light Digestion con- 
sists essentially in bydration—as in the conversion 
starch into glucose—and is associated with an evolution 
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of carbonic acid. It is anied by a molecular 
change which renders the resulting product aoluble and 
diffusible. Assimilation is simply the absorption by the 
living tissue of the substances thus prepared, one of the 
chief processes which accompanies,jt being the rever- 
sion, by loss of water, of the glucose to the condition of 
cellulose, a substance isomeric but not isomorphic with 
starch. Intussusception, therefore, is a pos which 
can only succeed digestion. No essential difference can, 
in fact, be maintained between the manner in which 
animals and plants digest their food. A. W. B. 
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LETTERS TO THE EDITOR 


[The ebttor does not hold himself responsible for opinions expressed 
by his corvespandents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications.) 


, Hygroscopic Seeds 


I HAVE lately received an interesting letter from Fritz Muiller, 
in St. Catherina, Brazil, on the subject of hygroscopic seeds. He 
tells me that in the highlands of the Uruguay he has succeeded in 
discovering more than a dozen grasses, as well as a species of 
geranium, whose awns are capable of hygroscopic torsion. He 
has been so kind as to send me specimens of the grass-seeds, 
and many of them appear to be as beautifully adapted as those 
of Stipa, Avena, &c., for penetrating the ground in the manner 
which I have elsewhere described. The most curious among 
the specimens received are the seeds belonging to the genus Aris- 
tida. In one of these the awn is longitudmally divided into 
three fine tails, six or eight inches in length, each of which twists 
on its own axis when the seed is dried. These tails project in three 
directions, and more or less at right angles to the axis of the seed, 
and Fritz Muller states that they serve to hold it in an upright 
position with its lower end resting on the ground. The seed is 
pointed and barbed in the usual manner, and when it is made to 
rotate by the twisting of the awns, it evidently forms a most 
effectual boring-instrument, for Fritz Muller found many seeds 
which had penetrated the hard soil in which the parent plant 
was growing. Another species of Aristida is interesting to me, 
because it illustrates the explanation which I gave of the torsion 
of the awn of Stipa, namely, that each individual cell of which 
the awn is composed is capable of torsion, and their combined 
action results in the twisting of the whole awn. Now in this 
species of Aristida, each of the three tails into which the awn is 
divided is capable of torsion on its own axis, and as the seed dries 
they twist up into a perfect three-stranded rope, just as the com- 
ponent cells combine to produce the rope-like twist of the Sti 
awn, And as the tails wind together and form the strands, the 
seed is made to rotate and thus bury itself in the ground. 

Down, Beckenham, February 19 FRANCIS DARWIN 


crpptrincemenes 


Mind and Matter 


But for illness I would have made an earlier reply to 
Mr. Duncan's courteously-expreased objections (NATURE, vol. 
xv., P 295) to my analysis (NATURE, val. xv., p. 217) 
of his very ingenious ‘‘ solution” (NATURE, vol. xv., p. 
78). A a ** mistake,” and an ‘* essential omission,” are 
the charges against me. The mistake is in ‘‘ regarding what 
was intended to solve a problem as intended to prove an alleged 
fact.” <‘' The alleged fact,” he adds, “that consciousness 
depends on nervous organisation, I assumed to be a fact, and 
undertook to indicate Aow the dependence might be conceived, 
or regarded, to exist.” He says that 1 clearly understood this 
‘‘at starting.” Where now is it that I “ fell into the error?” 
Hw first step towards “‘ clearing away difficulties in the way of 
our concerving the relation of consciousness to matter,” is to 
allege this fact; ‘It is no more difficult to conceive of matter 
being subjective than of spirit being subjective.” This is a 
dogmatic statement about our powers of conceivi ing ; no hint of 
help as to dew we may conceive. We ordinarily conceive of 
‘tsnitit—the “ego,” the “subject”—as s tible toconscious- 
ness, or “subjective,” because we (the ego) feel we are conscious; 
but is it ** as ” to conceive of a stone as susceptible to con- 
eclousness, ir. subjective? To say @ 63, 1 called a petitio prin- 
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cipti, because it assumes that conceiyability which has to he 
established. I used the word * bability ” a tevoiene con 
orivability ; for can we intelligibly assume a probability without 
& conception of what that probability is? But Mr, Duncan 
contends that his position is ‘‘ conceivable a» a hypothesis, true 
or falee.” Unquestionably we may conceive some one stating 
ane kypothesis—s stone feels, fire freezes—but to conceive one! 
doing this is not to have a concept of any part of the operation 
as hypothesised, however we may attach a meaning to the terms 
as such, Again, if any hypothesis, true or false, is already con- 
ceivable, this fact cannot favour Mr. Duncan, 

So far I have not been led ‘to mistake allegations of the 
conceivability of a notion for assumptions or intended proofs 
that the notion is true.” To the next position, ‘Tow energy is 
related to matter, is no leas mysterious than how subjectivity 
may be @ property of matter,” my objection was twofold : first, 
to the illogical form ; second, to the argument itself. Mr. Duncan 
replies, “The parity of mystery was not intended to establish parity 
0 probability as to facts, but merely parity of conceivability,” 
Now what 2s conceivab/e in the known case? The fact of energy 
being related to matter. Next, what here is mysterious or incon- 
eeivable?—the manner how these are related. Finally, what ia the 
parallel to establish ? Mr. Duncan answers, ‘ Not the parity of 
probability as to facts, but merely parity of conceivability.” 
But the conceivability of Aow energy is related to matter equals 
zero, therefore, by parity of reasoning, the concciyability of how 
subjectivity is related to matter equal, zero. I commented, 
therefore, on all that this argument supplied—a bare shadow of 
gett My next objection to the position, ‘‘ Energy may 

¢ divided, why not subjectivity ?” is strictly categorical, and no 
flaw has been found in it, nor, intrinsically, in any of my objec- 
tions, which have now been shown to ap sly to * conceivability,” 
Of the omission, Mr. Duncan says :—~*‘ The essential part of my 
solution which indicated roughly the wroduvs of the connection 
between matter and consciousness, and which dealt with the 
great difficulty of the question, How to account for the two 
aspects of matter, the conscious and the unconscious? has not 
been touched by Mr. Tupper.” Because all this was based on 
the untenable ground that ‘subjectivity may be divided,” J 
closed my analysis here; but will conclude with a few remarks 
on the ingenious and oniginal parallels drawn by Mr. Duncan. 

‘‘As energy potential is rest, so subjectivity potential is un- 
consciousness, As kinetic energy is motion, so active subjectivity 
is consciousness.” Now energy, both to the materialist and his 
opponent, is a hypothesis, not a phenomenon; and it is not 
legitimate to support one hypothesis by another. 

Again, if subjectivity is defined ‘susceptibility to conscious- 
ness,” some sub-definition of ‘‘ susceptibihty ” is needed ; for if 
non-innervated matter, as Mr. Duncan admits, is never conscious, 
then matter ss this form being non-susceptible to comscioustuess, is 
by the definition non-subjective ; a conclusion opposed to Mr. 
Duncan’s *‘all matter is subjective or susceptible to canscious- 
ness,” his qualification, that non-innervated matter is only 
‘* potentially subjective” not availmg unless this term mean 
non-subjective, and leave us with the above contradiction. The 
expression ‘‘all forms of matter may, by innervation, be raade 
susceptible,” &c., would indeed carry the conclusion ‘* all matter 
may be made subjective,” but then subjectivity would be an 
accident, not a property of matter as defined by Mr, Duncan. 
Lastly, to the phenomenalist who would investigate, and not 
create, nature, matter, or a fancied common substance for the 
support of all phenomena, is perhaps the most unwartanted of 
al] assumptions. J. L. Tupper 
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Atmospheric Currents 


bg, es CLEMENT LEY thinks (see his letter in NATURE, vol. xv 

p. Mpa) that if the earth’s atmosphere contained no watery 
vapour, the great currents of atmospheric cirovlation would be 
quite onjike what they are. I think, on the contrary, it is as 
certain a8,the established truths of physical astronomy, that if 
there were'o Watery vapour the great currents, though not the 
eae ae temporary disturbances, would be nearly what 
t a até: 

‘Au winds belonging to the great corrents, though not local 
winds, form part of a system of circulation between the equae 
torial and the polar regions, which is caused by the difference of, 
those regions in temperature. Equatorial ait is constantly flowing 
towards the poles, and polar air towards the equator; the eqta- 
torial ait brings the greater rotatory velocity of the equatorial 
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sented by Mrv, Mathews ; a Common Kestrel ( Zinmwmculees alau- 
davis}, Evcapean, preseated by Mr. W. 'W. Hughes ; a Rough- 
legged Buzgard (Arehahutes fagogus), Earapesn, pretented by 
Lwly Banbury; a Paweriny Owl (Qlawcsdium passerinum), 
Huropean, prevented by Mx. T. W. Evans; a DBurrhel Wild 
Sheep (Ovis dkrrdel) from India; a Suricate (Surdcats sentk) 
from South Afticg; two Buauiiful Parakeets (Prephots pul. 
nherrinins) from Australia, deposited; a Common Rattlesnake 
(Contains deertgsus) foom North Ammorica, purchased. 
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SCIENTIFIC SERIALS 


Asawican FYournal of Seiince and Arts, Februny.—Astro- 
comical obartyations on the atmosphere of the Rocky Moun- 
tuins sitade at elevations of fiom 4,500 to 11 Q00 fet, in Utah 
and Wyoatig Tecriteties and Colorado, by Piof Draper — On 
ype ped ombenzols, and theit derivatives, by Dr. Austen 
(secon t.——On the orbit of the planet Urda (167), by C. 
Hf, F. Peters.—-Prnciples of compensation in chionometers, by 
J. Le ames, M.D.—Notes on the Vespertine strata of Virginia 
and West Virginia (concluded), by W M. Fontaine.—On the 
cheraical composition of the flesh of Z/:ppoclessus americanus, 
by RIL, Chittenden.—Notice of Darwin on the effects of cross- 
and self-fertiisation in the vegetable kingdom, by Asa Gray. — 
Note on Aficrodiecus specsosus, by S W. Ford.—On water- 
courses upon Long Island, by Elias Lewis, jun, 


Paygendorf’s Anunalen der Physik und Chemie, No 12, 
1876.—-The ball supported on a jet of water, by M. Hagenbach 
-~-On fluorescence, by M Lommel.— Electromagnetic properties 
of unclosed clecine currents (concluded), by M Schiller, —The 
thermomultiplier as a meteorological instrument, by M. Buff.— 
On the temperature of the electrodes in induction sparks, by M 
Herwig.—-On an analogy of chromoxide to the oxides of the 
cerite metals, by M. Wernicke —On the theory af condensers, 

M. Aron, On the ratio of cross-cohtraction to longitudimal 
dilatation in caoutchous, by M. Rontgen.--On electrical fiyures m 
solid insulators, by M. Holtz.—On the work to be done m 
evacuation of a given space, by M. Kolacek.—Contributions to 
history of natural sciences among the Atabians, by M. Wiede- 
mann.—A historical note on Daniel Bernouilli’s gas theory, by 
M. Berthold. | With this number 15 issued No 1 of the Ze 
blader, It contains twenty-five abstracts of various physical re- 
searches that have recently been published ] 


Tue Naturforscher (December, 1876) contains the following 
papers of interest : —On the action of capillary tubes upon mer- 
bury, by HE, Villar: On the influence of water upon the tempe- 
rature of the sail, by E. Wollny.—On boron, by W. Hampe — 

the dete: mination of the vapour-density of substances having 
& Migh boiing-point, by V. Meyer On the polarisation of 
carbon electrodes, by 1. Dufour.—On the relation of the organ 
f sight to the absence or presence of lrght, by Herr Joseph.— 
On the age of ells and the protoplasma currents, by Herr v. 
Vesque Puttlingen,-On symbiotism (the cohabiting of different 


fplent), hy A. B 
ope 5 of plants), hy 
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B, Frank,—On the penudic change in 
colgur of a Uree Majoris, by H. J. Klein.-~On the depend- 
moe of the respiration of plants upon tempezature, by Adolf 
Meyer.--On the frequency of shooting-stars, by J. F. Schmidt. 
On the influence of surrounding temperatures upon the circa- 
ution of matter in warm-blooded cuunala by G. Colasani: 


From the Virdandlungen det naturhistorischin Vereins dir 
imemtsischen Kheinlande und Westfalens (32 Jahry., Part 2) we 
note the following papers :-—Section for geography, geolagy, 
pring and pe portology : on the meteorites of the Natwal 
History Museum of the University of Bonn, by Piaf. vor Rath. 
~On the theoretical conghisons drawn from some observations 


Mile in a shaft of 4,000 feet at § , by Prof. von 
Con sour teal bee a ee Bel we 
in Iceland and the 


Prof von Keth—On the cause of 
m the oecurrence of olivine in 
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from Rinckhore, near Sendexhorst, by the samt—Oa th 
thetmal sources of Oynhatsen, hy Herr Groaffi——On the dripi 
of and changes in Downs, with special reference to those of 
coasts of the North Sea, by Herr Bor reve. —-Oth the 

geology of Eastern Transylvanian, by Fiof vom Rath, Buatinical 

tion « On dichogamy and the conditions 1¢ thee pro- 
duction of blossoms in plauts which car fruit » oy 
Herr Borggreve.—On the formation of the primordial tube, by 
Herr Pfefier,.-On the production of high hydrostatical pressure 
through endosmotic action, by the same,—On the fruit of Sarre 
crepelans, by Herr Andrac. Section for Anthropology, Geolo 
and Anatomy: On the palates of Plengglatsa, by Prof, Trost 
~—-On a luminous beetle of the PAysodora family from Java, by 
Herr Moknike,—- On the fertilisation of the ova of Arancida, by 
Herr Bertkau.—On a stone sarcophagns found near Sechtem 
(on the Cologna-Boun railway), contuining well-preserved red 
hair of reddish tint, by Prof. Schaaffhausen.—On the various 
views of different naturalists on the reproduction of eels, by Prof, 
Troschel.-On the srwcalled Cribelium of L. Koch, ey 
Bertkau.—-On some rare and remarkable Arachnida of the 
Rhenuh fauna, by the same.-—On stone implements and other 
objects found m the Klusenstein and Martin’s Caves, by Prof. 
Schaaffhausen, Section for Chemistry, Technology, Physics, 
and Astsonamny : On the separation of ethyl-bises by means of 
oxalic ether, by Prof. Wallach.—On converting amides into 
bromides, by V. von Richter.—On indium, by the same. 
some expermments with hydrobenzoines, by Herr Zincke.—On an 
apparatus for measuring very small fractions of time, by Herr 
Gieseler.—On a new electro-dynamical law, by Prof. Clausius 
Physiological Section : On the functions of the spinal cord, by 
Dr Frensberg —On the structure of the tissues ol bload-vessels 
and the inflamination of vews, by Herr Koste:.—On santonine 
powoning, by Herr Binz.—On the influence of sahcylic acid 
upon the bones, by Hierr Koster. The remaining papera are of 
purely medical interest. 

Reale Istituto Lombardo ad Scieuse ¢ Lettere. Rendiconti, 
December 28, 1876.-—On some differential equations with alge. 
braic integral, by M Brioschi.—On the electric theory of t 
radiometer, by M. Ferrwi.—On the anti-fermentative action of 
bone acid, and sts application in therapeutics, by M, Polli.——On 
the sclorottum onpar,a new vegetable parasite which has devas- 
tated many nice-fields of Lombardy and the Novarese during the 
past year, by M Cattaneo —Mildella, a new genus, type of new 
tribus of Polypodiaces —Graeco-Indian studies, by M, Cantor, 
Relating to geometry, algebra, astronomy ; &c. 


Alor pholagesches Fahrduck, yol. nu. part 3 —On the stryuclace 
of the skin and dermal sense-organs of Urodela (Proteus, Menor 
oma, Cryptobranchus, Salamandra, Triton, Salamandrina), by 
*, Leydig, four plates, On the metamorphosis of Echiurus, by 
W. Salensky, four stages figured.-—-On the exoskeleton of fishes 
by O. Hertwig. Part 1, a pages, six plates, relating to 
Situroids and Accipenseroids. ‘The placoid acales of Selachians, 
the dermal teeth of Siluroids, and the dermal scutes of Accipen- 
seroids are shown to be homologous.—Contribution to the mor- 
phology of the limbs of vertebrates, by Prof. Gegenbaur.—The 
most ancient form of the carpus and tarsus of Amphibia, by R. 
Wiedersheim. 
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SOCIETIES AND ACADEMIES 
TONDON 


Royal Society, February 8. —‘'On the Transport of Solid 
and oon Particles 1n Sewer Gases.4. By L, Frankland, 
FRA ° 

The suspension of vast aggregate quantities of solid and liquid 

rticles oar atmosphere 1s the subject of daly remark, Cloud, 
fog, and smoke consist of mich particles, and i have repeatedly 
seen at a distance of a few feet abundance of snow-crystals float. 
ing m the air, when the atmosphere was apparently perfectly 
clea. and cloudless by plating the eye in shadow and then look- 
nH cok Tyndall haa, 1 conezive, proved that a very large propor 

P Pyn conceive, prov at avery propore 
tion of the suspended particles 24 the London atmosphere consists 
of water and other volatede liquid or solid matter by showing that 
the heat of boing water i sufficlent to dusipate them. That 
this is the true explanation of the diseppeasance of aach sabe 
by the apphcation of a muderate degree of beat, and thet it la 
at caused by the ravefied ‘air from the heated bod 
and leavitig ‘behind the 
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} Auind that suspended particles of sal ainmoniac subsided in an 
sisouphere of hydrogen seately twice ax fast at i atmospheric 


a, 

Thus an rare fourteen tines as rare as that of London 
{and, as Prof, Stokes vetharked, possasslug only half the viscosity 
of air), still offers sufficient ret ins to tht subsidence of minute 

i particles to prevent them from falling more rapidly 
than one inch per minute. Such particles could not therefore be 
lef behiad by an ascending current of the shyhtly rarefied but 
rao aaa air produced by an increase of temperature to 
t "4 

In addition to these aqueous and other volatile particles which 

pear by « gentle heat, there are also others which consist 

of organic and partly of mineral matters. But the 

otganic seem greatly to prepoaderate in the air of towns, because 

such a becomes apferently perfectly clear after at has been 
ted. 


The processes of fermentation, putrefaction, and decay afford 
abundant evidence that zymotic and other living yerms are pre- 
sent amongst the organic portion of the suspended matters, whilst 
many analyses of ratn-water, made by myself and others, show 
that the sults of sea-water are amongst the mineral constituents 
floating in the atmosphere. 

Of the zymotic matters, those which produce disease m man 
are obmonsly of the greatest importance. The outbreak of 
Asiatic cholera in Southampton 1n the year 1866, for instance, 
was traced by the late Prof. Parkes, F.R.S., to the dispersion 
of infected sewage through the air. The se became infected 
by the intestinal discharges from some cholera patients who 
7st from the Peninsular and Onental Company's steamship 

vonah, 

In this case the dispersion was produced by the pumping of 
the mnfected sewage and its discharge, in a frothy condition, 
down an open channel eight or nine feet long. The effluvium 
dusengaged from this seething stream was described as over- 
powering, and wag bitterly complamed of by the inhabitants of 
the adjacent clean and atry houses, amongst whom a virulent 
epidemic of Asiatic cholera broke out a few days alter the 
sewage received the infected dejecuons. Nevertheless the dis- 
charge of the frothy liquid was kept up day and night for about 
a fortmyht, and 107 persons perished. At length a closed 1ron 
pipe was stibstttuted for the open conduit ; from that day the 
number of cholera cases diminished, and within a week of the 
protection of the conduit the epidemic was virtually over. 

Iu this example a potent cause of the suspension of the zymotic 
poison in the atr was obvious, but in the many alleged instances 
of the propagation of typhoid fever by sewer gases, the condition 
of dispersion is not so evident. Does the flow of sewage in a 
properly constructed sewer produce sufficient agitation to dis- 
perse hquid particles through the air-space of the sewer? I 
endeavoured to answer this question by violently agitatlag e 
solution of lithic chloride in a glass cylinder three inches 10 
diameter and thirty inches high, with a wooden rad, and ascer- 
taming whether the atmosphere at the mouth of the cylinder 
became ampreguated with the liqaid, by testing 1t with the flame 
of a Bunsen bummer ; but no trace of lithium could be detected at 
the mouth of the jar, even after an agitation much in excess of 
what would ordinarily occar in a sewer. 

‘There ia, however, another kind of agitation to which sewage 
is eubject that may produce a very different result—I allude Lo 
the tof gases during the processes of fermentation 
ion, It is well known that the bursting of minute 
at the surface of an effervescing liquid causes the 
projection of visible M@uid particles into the air to the height of 
i Such visible particles are seen to fall back again 
immediately into the liquid ; but it appeared to me not wh ly 
i too minute to be seen, might be simul- 

y by reason of the smallness of their 
masses in relation to their sectional areas, might continue aus- 
in the mr for a long time. To ascertain the fallacy or 

of thw notion I made the following experiment : ~- 
A gqoantity of a bie solution of lithic chloride was —_ in 
chalaw basin and acidulated with hydrochloric acid ; fragments 
¢ were then added, and a paper tube five inches 
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and five feet high was placed vertically above the 
8a as the eflervescence coritinued, abundance of 
of visible in 9 Bunsen flame held at the 


the nibe A tiaplate tube three inches in diameter 
ve feet tong whe sow placed in such s position as to 


el 
. The 
bing wipe jee myer rie tee eh of the paper hee 
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iia paper tbe bo ag to cause & gutitle ty 
throng it, when it was slightly heated exter ge 
extremity, iA Bunsen flame placed st the end of this tube 
farthest from the effervescing liquid, showed that the aus 
af es of solution of oxide were not perceptibly 

#83 nimerows than at the mouth of the paper fate 5 meithex 
were they tauch dunmishei at the farther of the tin tube 
when the héight of the paper tube was increaded fo nine send a built 
feet. There can, I think, be little doubt that these par 
which bad thus been carried along by a gentle current of ate for 
a distance of twenty-one fet, would be similarly ooriveyed to 
very much preater distances. 

he following conclusions as to the behaviour of lowing sewage 
may be drawn from these experiments :~~ 

1. The moderate agitation of a liquid doss not cause the sus 
pension of sliquid particles capable of transport by the circum, 
ambient alr, and therefore the flow of fresh sewage through & 
properly constructed sewer 1s not Hkely to be attended by the 
suspension of zymotic matters in the air of the sewer. 

2 The leaking of minute gas-bubbles on the surface of a 
Irqard consequent upon the generation of gas within the body of 
the hqutd is a potent cause of the suspension of transports 
liquid particles in the surrounding air, and therefore when, 
through the stagnation of sewage or constructive defects which 
allow of the retention of excrementitious matters for several days 
in the sewer, putrefaction sets in and causes the generation of 
gases, the suspension of zymotic matters in the air of the sewer 
18 extremely likely to occur, 

3. It is therefore of the greatest importance to the health of 
towns, villages, and even isolated houses, that foul liquids should 
pass freely and quickly through sewers and drain-pipes, so as to 
ee their discharge from the sewerage system before putrefac- 

ion sets In, 





Linnean Society, February 1.—Mr. G. Bentham, F.R.S., 
vice-president, in the chair.—Messrs. G. Boulger, Alfred 9. 
Heath, and Wilham Meller, were elected Fellows of the Sopiety. 
—Mr. A. W. Bennett exhibited, and made remarks om, certain 
specimens of insects illustrating mimicry ; these had been ae 
tured in Syria by Mr, N, Godman.—An unusual form of doub 
anemone, and sume excessively large oak-leaves gathered near 
Croydon, were shown by Mr, S. Stevens, and they evoked dis- 
cussion from the Chairman and other Fellows present.—Sir Jubn 
Lubbock then proceeded with Part 4 of bis contributions on the 
habits of auts, bees, and wasps. In this communication he 
illustrated by ingemous experiments his modus operand: of test- 
ing their faculties, diaposttions, habits, &c., by something of a 
double F apparatus (fi), whereby an interval of three-tenths 
of an inch, either by a drop from above or reaching tipwards the 
distance from below, alone prevented ants from gaining access to 
a covered glass cell filled with larva. They evidently had not 
the acumen to surmount the three-tenths of open space, although 
they had for hourg before been traversing the route and carrying 
off larve previous to the small gap being made. Industry was 
conspicuously shown by one specimen, which Sir John used to 
place in solitary confinement im a bottle for hours, arid once for 
days, but the moment released if commenced its lab sriouy larva 
gathering propensities. It seems, from othet experiments, that 
ants in dliiculties within sight of their companions are by HO means 
always assisted or relieved, other attractions, food and such ike, 
possessing greater intereat for thea. On putting some specimens 
under the influence of chloroform, little or no notice was taken of 
those insensible by their companions, the tendency apparently being 
to let friends lie and throw over the edge of the board strangers 
thus chlorofurmed, It seems that to get ants properly intoxi- 
cated with is tebe for experimental purposes is no easy matter, 
some recovering too yuickly, and others remaining so earn 
dead drunk as to come under the rank of impracticablen 
between tecling friends and strangers the er firtls 
himself baffled. The pober ants are exceedingly at 
Fadia their friends in such a condition, Asa ge rule the 
pie np drunken friends and carried them to the neat, 
y threw into the water and drowned oP feral pe ° 

stances confusion arose, for a few of the stenniert ‘ 
to the nest and friends tumbled into the water, but they did act 
return to the rescue of the friends, though wer! “rn 
Been afer a 


ards expelled from the nest, Sir x: 
ants of one nest Bestel well bore each athe, 
ak r : an mah obs We vn. wrens wien fatto 
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daaed in the mixed company of‘ old friends. Sight cannot be 
acute ; for rte 9 in experiments food waa p on a glass 
slip & Tew inches from the nest, the straight road to and from the 
nest being soon familiar to th t when the food had 
heen shifted only a short distande fom ing First ponies it was long 
ere it was pont hale Indeed they wandered from a few minutes 
to half.an hour in the most extraordinary circuitous routes before 
finding out the direct road between the pest and food, and wis 


wersh, Slavery in cettein genera is & positive institution, the 
Amazon ants (Holpergys 


refecem gaaryred requirin, eae 
‘stants an, to dress, to fe m, else they will 
rather die thas help themselves, though food be close at hand, 
A curious blind woodlouse (Plaiyarthrus hoffmansepi:) is allowed 
house rgorn by the ants, it sets as a kind of scavenger, the avts 
taking little notice of the woodlice, and even migrate leaving 
them bebind. Some new species of Diptera of the family Pho- 
rides he finds to be parasitic on our house ants ; and Mr. Veinal 
has vecently described these interesting forms.—-A paper on the 
aspects of the vegetation of Rodriguez was read by Mr. I, Bailey 
Balfour, who accampanied as botanist the Transit of Venus Ex- 
pedition in 1874. It seems that, like the flora of St. Helena, that 
of Rodriguez has undergone great changes, partly by human and 
other agencies, It is insular, dry, and temperate rather than 
humid, and tropical in character. The facies is predominantly 
Asiatic, though forms of Mascarene type, and even Polynesian 
and American forms, are sparsely met with. The leaves of many 
plants Mr. Balfour observed exhibited heteromorphim of a 
marked kind, and this he described with some fulness, remarking 
that while a5 a whole in degree and kind variable, yet among 
species the leaf variation is pretty uniform.—The fungi of the 

hallenger Expedstion (third notice), by the Rev. M. i; erkeley, 
arid on Steere’s collection of tropical ferns, by Prof. Harrington, 
U.8., were papers announced aud taken as read. 


Zoological Society, February 20.~-Prof. Flower, F.R.S., 
vice-president, in the chair.—My. Osbert Salvin, F.R.S., ex- 
hibited a series of drawings taken durmg Hunter’s voyage to 
Australia in 1788-92, wherein Duke of York Island as xt then 
exisled was depicted, together with various objects of natural 
history.—-A communication was read from Prof. Owen, C.B., 
contaming an account of some additional evidence recently ob- 
tained of the former existence of extinct birds allied to the genus 
Dromorvds in Australia.-—Mr. Sclater read a paper on the birds 
collected by the Rev. George Brown on Duke of York Island 
and on the adjoining parts of New Ireland and New Britain. 
Eleven species were described as new to science, amongst which 
were a new Kingfisher proposed to be called Zanysiptera xipri- 
caps, anct a new Pigeon to which the name of Afacropygia browni 
was assioned.—Dr. G. I. Dobson read a paper on a collection 
af Bats collected by the Rev. George Brown in Duke of York 
Island and the adjacent parts of New Ireland and New Britain. 
Amongst these four were considered to pelos to undescribed 
species, and one of these to anéw genus of the Frugivorous Bats, 
proposed to be called Melonyeteris.—Mr. Edward R. Alston 
read 8 paper on the Rodents and playa! sian collected by the 
Rev. G. Brown in Duke of York Island, New Britain, and New 
[yeland, The species, six in number, were either identical with 
New Guinea forms or nearly allied. Yor the three new specits the 
sames of Mus browni, Vromys rufescens, and Macropus lugens 
were proposed,~—Messrs. O. Salvm and F, Du Cane Godman 
read the descriptions of a collection of Lepidoptera made by the 
Rey. George Brown on Duke of York Island and its neighbour- 
hood. ‘Tbe series of Butterflies contained twenty-six genera and 
forty apecies, while in that of the Moths eleven genera were 
represented by fourteen h apecies, Mr. E. J. Miers read a descrip- 
tion of the Crustages collected by the Rev. G. Brown on Duke 
of York Island, The cdllection, with one exception (Z ystosguelia 
urenaric), belonged to the Decapoda, and contained in all forty- 
four specimens representing sixteen species. Although ttone of 
the species were pew to science, severd! were interesting and 
little-known forms.—Dr. A. Giinther, F.R.S,, read a paper on 
a dollection of Reptiles and Fishes oy the Rev. George 
Browa on Dnke of York Taland, New tn , and New Britain. 
Of nite lizards represented in the collection one was discribed 
is new, and of eleven snakes three were cpusidered to be hitherto 
oknown, Armanget the latter was 2 new genus and species of 
cidis, to be called Aveoptés asper-—Mr, H. W. 
Bates seal A baper on the Dolacgters oollected by Mr. George 
Bchwy on Duke of York Island, New Irclond, and New Britain. 
the collection opmiprived forty dour species, and contained some 
‘Pe fikent gpecies of the New Gaines Panne, Amongst these 
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were many examples of a new Longi a to be called 
Batecera , after its seomeee i a 

Geological Society, February 7.—Prof. P. Martin Duncan, 
F.R.S., pean in the chair.—James Dorham, Herbert 
William arrison, Wilttam Hutchinson, H, M. Kiaussen, 
Graeme Ogilvie, Jos@ph William Spencer, and Griffin W. Vyse 
were elected Fellows of the Society.—The following commusi- 
cations were read :—On the chemical and mineralogical changes 
which have taken place in certain eruptive rocks of North 
Wales, by John Arthir Phillips, F.G.S. In this paper the 
author described the felspathic rock of Penmaenmawr, which 
has been ernpted through Silurian strata, and rises to a height of 
1,553 feet above the level of the s¢a, The rock, which is com. 
pee of crystalline felapar with minute orystals of some horns 

lendic mineral, 18 fine-grained and greenish grey, divided into 
beds by joints dipping north at an angle of about 45°, and again 
diwided by double jointings, sometimes so developed as to render 
the rock distinctly columnar, At the eastern end of the mour- 
tain the stone is so close in texture as ofien almost to resemble 
chert. In the next two quarries westward the rock is coarser, 
and ita jointing less regular. In the most westerly quarry the 
atone is generally fresher in appearance, closer in grain, and 
greener in colour. All these stones are probably modifications 
of the same original rock. From the chemical analysis of the 
rocks the author concludes that, supposing them all to have had 
originally the same composition as the unaltered rock in the 
most westerly quarry, that at the extreme east of the mountain 
has lost about 3 per cent of silica, and the others have received 
respectively an increase of 1°35 and 0°77 per cent. of silica 
On a new species of Belemuites and Salenia from the Middle 
Tertiaies of South Austraha,” by Ralph Tate, F.G.5,, Pro- 
fessor of Natural Science in the University of Adelaide. The 
author noticed the occurrence in deposits of supposed Miocene 
age in South Austraha of a species of Belemuite (Baemmites 
semescens) and a Salenia (S. tertiaria). These fossils were ob- 
tained from Boas twenty-six miles south of Adelaide, on the 
east coast of St, Vincent’s Gulf, where the long series of sea- 
cliffs contains an assemblage of fossils identical with that of the 
Murray River beds. The Sa/rasa 18 especially interesting on 
account of the discovery of a ving species of the genus by the 
naturalists of the CAadlenger.—On Mauisaurus gardseri (Seeley), 
an Elasmosaunan from the base of the gault at Folkstone, by 
Harry Govier Seeley, F.L.S., F.G.S., Professor of Geography 
at King’s College, London, The author described the cton 
of ea great long-necked Saurian obtained by Mr. J. S. Gardner 
from the Gault of the cliff at Folkestone. The remains obtained 
included a tooth, a long series of vertebre, some ribs, bones of 
the pectoral arch, the femur, and some phalanges, indicatmy a 
very large species, which the author referred, with some doubt, 


to the genus Masisaurus of Dr, Hector, founded upon a Saurian 
from the Cretaceous formation of New Zealand. e gave it the 


name of Maxsaurus gardnert in honour of its discoverer, A 
small heap of pebbles was found in the neighbourhood of the 
ribs, and it was supposed that these had been contained in the 
stomach of the animal. 


Anthropological Institute, F ey 1 seiegp John Evans, 
F.R.S., president, in the chair.—Miss Buckland read a paper 
on primitive agriculture, in which the value of the study of the sub- 
ject was explained, as determining migrations, &c., of nations in 
gal times. It was observed that agriculture conld only 
ve been practised by peoples having settled habitats, and was 
probably carried on then, as often is the case now, by women ; 
that agriculture was and is still unknown fp some of the lower 
races who confine themselves to the cultivation of indigenous 
roots and fruits, whilst the higher races cultivated the cereals. 
The origin ot the cereals is still obscure, and maize, which has 
been considered indigenous to the New World, and unknown in 
Europe before the time of Columbus, was, in the opinion of Miss 
Buckland (based on the reports of récent travellers in Africa, 
Madagascar, New Guinea, China, &c.), cultivated by peoples 
which have never had intercourse with Europeans, In America, 
China, and Ancient Egypt there are traces of a time anterior to 
that of the cultivation of the cereals ; and a similarity of myths, 
customs, &c,, of China, Egypt, Peru, and Mexico leads to the 
conclusion that an allied Ligh ao bee race introduced cereals into 
all these countries. In the discussion, Mr. Boyd Dawkins, the 
president, and others took part.-Mr. H, Hyde Clarke exhibited 
some weapons from the Amazon River, on which Mr. Franks 
aud others remarked. Lord Rosehill exhibited a collection of 
very fine and large flint weapons, cbjects, &c., from Hondaras, . 
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more oe elect Engineers, Febroary 5.—Prof, 


wAbel, ¥ rs. road was on shante and 
dhe applications to elpciréinetnc aid telogragtic purposes, by 
My. W. HL. Presoe. Having lriefly explained the laws of shwite, 
os pal on hh te ity coptteet ie ntnanl gee The 

went in prac raphy. The 
ser enteng abinedely anto the quation of electromagnetic 


dnchacticn, aad gave the results of the experimental investigations 
On lees Current upon which he has been recently engaged. 
The “extra” currint which is received from a simple coil of 
speviane dopper wie bemg gelected as the si, it was shown 
that x the insertion of a core as well as by varying the quantrty 

won in the armatur¢, the strength of the “ extra” current might 
hé increased no Jess than 2,238 times, The means which should 
be adopted in order te counteract the prejudicial effects of the 
extra currents upon the speed of wor were then described at 
length, and the employment of electro-magnetic shunts in order 
to compensate for the ttatic mduction which proves so trouble- 
some ob long hines was algo fully gone into, 


Medcal Microscopical Bocety, January 19 —Annval 
General Meeting.--Dr, J. F. Payne, pteadent, in thé chatr -- 
The # report for the year 1876 was read —‘] welve 
paren on important aulyects were read during the year, of which 
our were illustrative of new forms of instruments apphcable to 
medical histologp~—-The number of members m December, 
1896, was 129.~-The retiring Premdent (Dr. Payne) then de- 
livered hus a. , eourse of which he remarked that 
the Society was passing through a crims, having outgrown 
its developmental stage, and that its sphere of usefulness wag to 
ke found rather among medical practitioners than among 
students, for whom it wes first intended After pointing out the 
special function of the Society to be the pin of histology in 
its relation to medical practice afid public health, the specker 
pdised in review the work dane dunng the past year 
members of the Society 


Victoria (Philosophical) Institute, February 19 —Di C 
Brogke, FR. , in the cha —Mr. Motshend read « paper on 
comparative psychology, 


y the 


Bosron 


Natural History Society —Mr, Hyatt’s portant contr. 
bation on the life-history of the — of Ammoaites (2 acceds 
wes, Deceather, 1876) develups applies m deta to the 


Sta phansceray {of which 4 Aamphretiqnns 1% an important 
menaber), by nes as to the period m Ife at which specitic 
pecuharities appear le endeavours to prove that the species of 


@ group mherit the characterwtics of their ancestors at earher and 
taxlier periods, until they become present even m the very young 
forms. tle further brings forward evidence of the mberitance 
af old-age or semie characters which forebode tha extraction of the 
gtoop. Thus the stiecesaive ec of almost all large groups 
sooner or later ahertt the senile features of their ancestors, so 
as to reproduce them at early stages, Further, there is a broad 
sumilarity between the semle characters in different groups. 


Paays 


Academy of Beiences, February 19.~-M. FPeligot am the 
chaiv,-The following papers were read >-~Meridian observations 
fmall planets, at tbe Greenwich and Pans Observatories, 


of 
duving the fourth tumestre of 1376; conmunicated by M. Le 







Vervier ~The traman species, by M, de An out 
ane of the mews in kas new work on subject, 
Remarks of M, on & tecent sote of M. Radzizewski 
welative to apie by Royo Bde gt 
common to canals, ’ to rivers Ww 

a form flow {contmued), by vt Recon. —MM, Demag, 
Milne Kiwards and Boussingault were appomted a Coni- 


miggiony te give an opimen on the matter of diseuamon be- 
SH te leomaliy. When A seedy jot u eoxt sovaally open 
« 1g weat nor at 
ovat grad wrthdraem is found a: thine 
than broad, is shade at the 
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tracts hear the orifies, then gradually 


mathor bes some other effacts.-O Rep: ’ 
M Gs Gasparia—On orthogonal 4 coanarhieg re 
of surfgoes of the second dé a Dath rigenaced 


on the methods employed for 
of natronomloal objectives, accompanied with trbles for 
rg the malo by ™. M rth % 


artin. On a meas of varpitiy 
the focusing of a microscope without touching either the in- 
strument, or the object, without ng the direction 
of the line of viston, by M. Govi, This ie based on the fact 


that the interposition between objective and object of a iedout 
more tefrmpert than oir, with plane parallel sides at npht- 
angles to the axis of the microscope, will catise an apparent ele- 


wation of the object represented by d = « 7 - ', where dis the 


elevation produced, ¢ the thickness of the mediam, and itp 
index of refraction relatively to air o: vacunm. He used a venigl 
of ligid with glass bottom and varies the height of the surface 
ether with a plunger or a communicating vessel —New process 
of photomicrography, by M Baye). The upper end of the imero- 
scope catches in a wooden frame on colonnettes, the apaxture of 
this correspoudmg with that of a dark chamber wht h can be 
placed or removed at will Tn this chamber » a joovedble 

slano-convex lens, and through tt an omage equal to that seen 

y the eye as thrown on sensitided glass —~Om the micro 

se.pe and the dark chamber, by M. Neyreneuf Tip gives 
some theovetical results from examination of Dr Fayel’s method. 
on the manula.ture of carbon conductors for the electric lanyp, 
by M Carréd, He r muded the Academy of his own expen- 
ments, Mouistening carbon powder with syrups of gam, ,elatiue, 
&c , or fined otls thickened with revins, he gets plastic and con- 
sistent pastes very suitable for making carbon poimts of, Even 
without other admixture, they give more light than the ordinary 
carbons, im the proportion of 1°25 to 4 -~Stady and determina- 
tion of the principal colouring matters used to falaify wines, by 
M, Chanal —On the action of alkeline sulphocyanates on chlor. 
hydrates of alkalies of the fatty series, by M De Clermont —~ 
Action of electrolytic oxygen on glycol, hy M. Renard —On the 
discharge of the torpedo, studied with Lippmatin’s electrometer, 

by M. Marey If the discharge of a torp.do, much weakened, 
be directed into the electrameier, the mercury moves in the posi- 
tive direction, in a jerky way, progressing always more than it 
goes back, This shows a striking analogy to the phenomena of 
muscular contaction.~-On the localisahon © oopre: in the 
system, after ingestion of a salt of this metal, by Rabnteau. 
It would be rash to affirm pomonmg with a salt of capper, be- 
cause eight or even twelve cenugrammes of the metal might be 
found m the liver Salts of copper are lets mows than: 
hatherto ype —On the iM development of a star-fish, by 
M. Fol. -On the hair of vine shoots, a to manufactare of 
paper, by M Boutin On the reconcilement of moral fberty 
with scientific determimsm, by M, Houssinesd, 
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4 SOLENT IFIC WORTHIES 
 X—Heamans Lopwit FERDINAND FIELMHOLTZ 


HE contyibotions made by Helmholtz to mathema- 
tics, physics, physiology, psychology, and uwsthetics, 

are well known tg all cultivators of these various subjects, 
‘Most of those who have risen to eminence in any one of 
these ecleaces have done so by devoting their whole atten- 
tien te that science exclusively, so that it is only rarely that 
the dultivatoys of diferent branches can be of service to 
wach other by contributing to one science the skill they 
have acquired by the study of anether. 

Hence the ordinary growth of human knowledge is by 
pecumulation round a number of distinct centres. ‘The 
time, however, must sooner ar later arrive when two or 
more departments of knowledge can no longer remain 
independent of each other, but must be fused into a con- 
wistent whole, But thougl: men of science may be pro- 
foundly convinced of the necessity of such a fusion, the 
operation itself ig a most arduous one. For though the 
phenomena of nature are all consistent with each other, 
we have to deal not only with these, but with the hypo- 
theses which have been invented to systematise them ; 
and it by no means follows that because one set of obser- 
vers have Jaboured with all sincerity to reduce to order 
aac group of phenomena, the hypotheses which they have 
formed will be consistent with those by which a second 
set of observers have explained a different set of pheno- 
nomena, Each science may appear tolerably consistent 
within itself, but before they can be combined into one, each 
must be stttpped of the daubing of untempered mortar by 
which its parts have been prematurely made to cohere. 

Heénee the operation of fusing two sciences into one 
generally involves much criticism of established methods, 
and the explosion of many pieces of fancied knowledge 
which may have been long held in scientific reputation, 

Most of those physical sciences which deal with things 
without life have either undergone this fusion or are in a 
fait state of preparation for it, and the form which each 
finally assumes is that of a branch of dynamics. 

Many cultivators of the biological sciences have been 
ingpréssed with the conviction that for an adequate study 
of their eubject a thorough knowledge of dynamical 
sciences is essential, But the manner in which some of 
ther have cut and pared at the facts in order to bring the 
phenomena within the range of their dynamics, has tended 
to throw discredit on all attempts to apply dynamical 
mothods to biology. 

» We purpose to niake a few remarks on a portion of the 
scientific work of Helmholtz, who is himself the most 
Thaatrious example not merely of extensive acquaintance 
With science combited with thoroughness, but of a tho- 
toughness which of itself demands the mastery of many 
actences, arid tn no déidg makes its mark on each. 

\, Homma Ludwig Ferdinand Meimholt: was born 

AMEUET BY, 1821, at Potsdam, where his father, Ferdi- 

wns Glia, was Profeseve of the Gymnasium. His 

Catoline Penn, was of a omigeated English 
“Riis fathies's toons would not admit of his study- 

im Sthewwien then a9 9 ixedical student, He 
VG! ee. ale. 
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therefore became a military surgeon, aid continued in 
that position till the end of 1848, when he was appointed 
Assistant of the Anatomical Museum of and 
Teacher of Anatonry at the Academy of Arts, In the 
follawing year he Went to Konigsberg, in Prussia, as Pro- 
fessor of Mhysiology. In 1856 he became Professor af 
Anatomy and Physiology at the University of Bonn ; in 
1859, Professor of Physiology at the University of Heidel- 
berg; and, in 1871, Professor of Natural Philosophy to 
the University of Berlin, 

It was during his career 98 @ military surgeon that he 
published his celebrated essay on“ The Conservation of 
Energy.” . 

The science of dynamics has been $0 long established, 
that it is hardly conceivable that any addition to its 
fundamental principles should yet remain to be made. 
But in the application of pure dynamics to actual bodies 
a great deal remains to be done. The great work for the 
men of science of the present age 1s to extend our know- 
ledge of the motion of matter from those instances in 
which we can see and measure the motion to those in 
which our senses are unable to trace it. For this purpose 
we must avail ourselves of such principles of dynamics 
as are apphcable to cases in which the precise nature of 
the motion cannot be directly observed, and we must also 
discover methods of observation by which cffects which 
indicate the nature of the unseen motion may be mea- 
sured. It is unnecessary here to refer to the labours of 
the different men of science who, each in his own way, 
have contributed by experiment, calculation, or specula- 
tion, to the establishment of the principle of the conser- 
vation of energy ; but there can be no doubt that a very 
great my ulse was communicated to this research by the 
publication in 1847, of Helmholtz’s essay “ Ueber die 
Erhaltung der Kraft,” which we must now (and correctly, 
as a matter of scrence) translate Conservation of Energy, 
though im the translation which appeared in Taylor's 
“Scientific Memoirs,” the word Avra// was translated 
Force in accordance with the ordinary hterary usage of 
that time, 

In this essay Helmholtz showed that if the forces 
acting between material bodies were equivalent to attrac- 
tions or repulsions between the particles of these bodies, 
the intensity of which depends only on the distance, then 
the configuration and motion of any material system 
would be subject to a certain equation, which, when ex- 
pressed in words, is the prinople of the conservation of 
energy. 

Whether this equation applies to actual material 
systems is a matter which experiment alone can decides 
but the search for what was called the perpetual motion 
has been carried on for so long, and always in vain, 
that we may now appeal to the united experience of a 
large number of most ingenious men, ahy ane of whom, 
if he had once discovered 4 violation of the principle, 
would have tured it to most profitable account. 

Besides this, 1f the principle were in any degree incot 
rect, the ordinary processes of nature, carried on as 
they are incessantly and in all possible combinations, 
= he certain apt and then to bei cepa 

even startling nomena, arising from the - 
mulated effects of apy slight divergence from the principle 
of conservation. 
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But the scientific importance of the principle of the 
topiservation of energy dots mit depend merély on its 
avquracy #s @ statemest of Act, nor even on the remark- 
able con¢lusions which sbay be deduced from it, but on 
the fertility of the $ founded on this principle. 

Whether our work is to form a science by the colliga- 
tion of laxown facts, of to seek for an explanation of ab- 
ecoxe phenomena by devising a courss of experiments, 
the principlé of the conservation of energy is our unfail- 
ing whide. U4 gives us a scheme by which we may ar 
raiige the lasts of any physical science as instances of 
the transformation of energy fram one form to another. 
It also indicates that in the study of any new phenomenon 
our fizst inquiry must be, How can this phenomenon be 
explained as a transformation of energy? What is the 
original form of the energy ? What is its final form? and 
What are the conditions of the transformation ? 

To appreciate the full scientific value of Helmholtz’s 
little essay on this subject, we should have to ask those 
to whom we owe the greatest discoveries in thermody- 
namics and other branches of modern physics, how many 
times they have read it over, and how often during their 
régearches they felt the weighty statements of Helmholtz 
acting on their minds like an irresistible driving-power. 

We come text to his researches on the eye and on 
vision, a3 they are given in his book on Physiological 
Optics, Every modern oculist will admit that the ophthal- 
moscope, the origmal form of which was mvented by 
Hambolte, has substituted observation for conjectwe in 
the diagnosis of diseases of the inner parts of the eye, and 
has enabled operations on the eye to be made with greater 
certainty. 

But thomh the ophthalmoscope is an indispensable aid 
to the aculist, a knowledge of optical principles is of styl] 
greater intpdrtance. Whatever optical information he 
had was formerly obtained from text-books, the only 
practical object of which seemed to be tu explain the con- 
struction of telescopes. They were full of very inelegant 
mathematics, and most of the results were quite inappli- 
cable to the eye. 

The importance to the physiologist and the physician 
of a thorbugh knowledge of physical principles has often 
been ixsisted on, but unless the physical principles are 
presented in. a form which can be directly applied to the 
complex stractures of the living body, they are of very 
little ode to him ; but Helmholtz, Donders, and Listing, by 
the ion to the eye of Gauss’s theory of the cardinal 
points of an instrument, have made it possible to acquire 
a competent knowledge of the optical effects of the eye by 
a few direct observations. 

But perhaps the most important service conferred on 
science by this great work consists in the way in which the 
study of the eye and vision is made to illustrate the con- 
Bitions of sensation and of voluntary motion, In no depart. 
fient of research is the combined and concentrated light 
of all the sctences more necessary than in the investiga- 
tied HC 'ueasation. The purely subjective school of psy- 


tholegiats wagel to assert that for the analysis of sensation 
wid ete 

Hatin 
except 


wie wecpiired except what every man carsies 

iiiag ote 0 sensation tan exist nowhere 
thay Aap righ comation igen an 

A ak Rie 

esas ofp een Fate of ds | thes 





NATURE 


possible | inner musple 


_ earch, ay 


wali presen pagel sip ‘aah goes 8 
ong & 

Going we they were studying sensations, but ser 
&@ procedure leaves out of account the very Asgence OF 
phenomenon, and treats a fact of conacionteises wat | 
were an electric current, the métheds Whiek it has nig, 
gested have been more fertile in results dian the rattan 
of self-contemplation has ever been. “a eae 

But the best results are obtained when we empley.dil 
the resources of physical science so as to vary the nate 
and intensity of the external stimulus, and then corey) 
consciousness ag to the variation of the resulting sonaitinn. 
It was by this method that Johannes Muller established 
the great principle that the difference in the sensatigns 
due to different senses does not depend upon the 
which excite them, but upon the various nefyons auratige 
ments which receive them. Hence the sensation due te 
a particular nerve may vary in intensity, but at in qua- 
lity, and therefore the analysis of the infinitely various 
states of sensation of which we are conscious must oom 
sist in ascettaining the number and nature of those simple 
sensations which, by entering into conscioysness each in 
its own degree, constitute the actual state of feeling at any 
instant. 

If, after this analysis of sensation itself, we should 
find by anatomy an apparatus of nerves arranged in nato- 
ral groups corresponding in number tothe elements of 
sensation, this would be a strong confirmation of the cor- 
reciness of our analysis, and if we conld devise the means 
of stimulating or deadening each particular nerve in our 
own badies, we might even make the investigation physio- 
logically complete. 

The two great works of Helmholt« on “ Physiological 
Optics " and on the “ Sensations of Tone,” form a splendid 
example of this method-of 1°, sis applied to the two 
kinds of sensation which fe. the sacgest proportion of 





the raw materials for thoug}t. , 
In the first of these wOrk4 the colour-sensation is inves- 
tigated and shown to depetu upon three variables or 
elementary sensations, Another investigation, in which exe 
ceedingly refined methods are employed, is that of the mor 
tions’of the eyes. Each eye has six muscles by the combined 
action of which its angular position may be varied ip 24 
of its three components, namely, in altitude and ammath as 
regatde the optic axis, and rotation about that axis. There 
is no material conection between these muscles ox their 
nerves which would cause the mation of one to be accem. 
panied by the motion of any other, #o that the 
motions af one eye are mechanically independent of the 
three motions of the other eye. Yet it is well known that 
the motions of the axis of one eye are always aner 
panied by corresponding motions of the other, 
takes place even when we cover one eye with the fingers, 
We feel the comea of the shut eye rolling widds 
fiugets as we roll the open eye up iAay tipo 
right; and isdeed we are quite unable to move ' 
without a corresponding motion of the other “J 
Now though the upward and downwatd itl’ waft 
effected by corresponding muscles fit bath hi hag ag 
being progu. 2 OE. 
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‘Burctoge the whole motion thie 0 that ‘the optic axes 
‘dha ntwestot at somte point of the abject whose mo- 
‘Hons we art following, Besides this, the motion of cach 
‘tye abet its optic avis ig found to be connected in a 
weiiitkabte Way with the motion of the axis itself. 
| "Phe mode in which Helmbholiz discusses these pheno- 
wietia, and (usteates the conditions of our cotimand over 
ithe motions of our bodies, is well worth the attention of 
‘khete Who arte conscloys of no limitation of their power 
ot in a given manner any organ which is capable 
‘of that kind of motion. 
| fa his other great work on the ,“ Sensation of Tone as 
‘a Phiyelglogical Basis for the Theory of Music,” he illus- 
trates the conditions under which our senses are trained 
‘dn a yet clearer manner. We quote from Mr. Ellis’s 
‘translation, p. 09 — 
_ Naw practice and experience play a far greater part 
in the use of our senses than we are usually inclined to 
assutne, end since, as just remarked, our sensations 
derived from the senses are primarily of importance only 
for enabling us to form a correct conception of the world 
without us, our practice in the observation of these sensa- 
‘fons usually does not extend in the slightest degree 
‘beyond what is necessary for this purpose. We are 
certainly only far too much disposed to believe that we 
must be immediately conscious of all that we feel and of 
All that enters into our sensations. This natural belief, 
however, 1s founded only on the fact that we aie always 
immediately conscious, without taking any special trouble, 
everything necessary for the practical purpose of form- 
ing a cotrect acquaintance with external nature, because 
during our whole life we have been daily and hourly 
‘sing our organs of sense and collecting results of expe- 
sience for this precise obyect.” 

Want of space compels us to leave out of consideration 
that paper on Vortex Motion, in which he establishes 
principles in pure hydrodynamics which had escaped the 
penetrative power of all the mathematicians who preceded 
Kim, including Lagrange himself; and those papers on 
electrodynamics where he reduces to an intelligible and 
aystematic form the laborious and intricate investigations 
of several independent theorists, se as to compare them 
with each other and with experiment. 

Mut we must not dwell on isolated papers, each of which 
might have been taken for the work of a specialist, though 
few, if any, specialists could have treated them in so able 
a manner, We prefer to regard Helmholtz as the author 
of the two great books on Vision and Hearing, ahd now 
that we are no longer under the sway of that mresistible 
power which has been bearing us along through the 
depths of mathematics, anatomy, and music, we may 
vouture to observe from a safe distance the whole figure 
Of the ihtellectual giant as he sits on some lofty chff 
watching the waves, great anti smail, as each pursues its 

: ent course on the surface of the sea below. 
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? Youst owt,” he says, “that whenever I attentivel 
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© this spectacle, it awakens in me a peculiar kind 
ettual ploasure, because is laid open before 






the bodily eye what, in the case of the waves of the in- 
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THE UNIVERSITIES BILL 


EOPLE’S notions of “reform” differ very much 
accarding to their interest in or knowledge of the 
kind of thing to be reformed. At present there is much 
talk of university reform, but there is really no propos 
tion before the public for reforming the universities. 
The Gavernment Bill is simply intended ta Adjyat 
certain parts of the machinery of the ancient corpera- 
tions at Oxford and Cambridge and to oi) the wheels 
which with the lapse of time have become riisty, 
There is no intention to make Oxford and Cambridge 
what they were three centuries ago--namely universities 
m the sense in which the word “university” is applied 
(excepting the cases of London and Durham) to every 
other institution claiming the title in civihsed Europe, 
The historic process by which the endowed boarding, 
houses at Oxford and Cambridge known as colleges fell 
into the hands of the clencal party, and subsequently 
became possessed of the sole control of the university, 
suppressing the higher Faculties, with the exception of 
the Theological, and driving from the university all 
students but those who could afford to make a ruinous 
annual payment to the cooks, butlers, scouts, and tutors 
of one college or another m exchange for indifferent board 
and lodging and a “ religious education ” in a school-boy's 
horn-book, under the disciplinary system devised by the 
Jesuits, is xof to be reversed, No re-constitution of the 
Faculties-—the absolutely essential step in the reformation 
of decayed universities—is proposed, nor is the Bachelur- 
of-Arts curriculum to be relegated to its proper place— 
the preparatory schools. The colleges are still to have it 
all their own way, are to be allowed still to compete with 
one another in buying at the rate of roo/. a year the 
chances of distinction which a promising schoolboy can 
give by entering his name on the college-books ; they are 
still to pursue the frurtless task of traming these youths 
so as to obtain for the college the largest possible number 
of “first classes” in an examination arranged and con- 
ducted by the colleges (whose representatives far outnum- 
ber the professoriate) in subjects and methods which the 
student should either have dropped at the threshold of 
the university or should pursue in a spurit and with « 
thoroughness incompatible with the conditions of these 
competitive examinations, Prize fellowships awarded 
by competitive examination are still to be the in- 
centives to these mercenary studies on the part of 
the young men; the university professor, even though 
he may be multiplied by two, is still to eccupy the amt 
biguous position which is at present his lot-~by right the 
director of the studies connected with his chair, but, in 
fact, shorn of the privileges and fanetions of his office 
through the eager competition of cdlleges for examma- 
tion honours and tutorial fees, ‘Worse than all, the ridi- 
culous “matriculation? exantinations are nef to be 
superseded by a thorough-whiversity matriculation exami 
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It is true that it is only within the Jast quarter of 9 

century that the full supremacy of the Theological Faculty 
in Oxford has been by the practically complete 
effacement of the Metical Faculty, the Regius and 
Clinical chairs in whith are now hetd By one professor, 
who appears to heave acquiesced in the total cessation of 
medical study in Oxford. It is also true that within the 
same period the Faculty of Laws bas made a partial re- 
appearance, and musters a few non-professional students, 
whilst. under the stimulus afforded by competitive exam- 
nation and prize fellowships, something more in quantity 
than, but still identical in kind with, the class-work taught 
at school to boys of from fifteen to eighteen years of age, 
is now sedulously driven into the undergraduate’s brain by 
bis college tutors and lecturers. It will also be adduced 
by the apologists of the present university végzmie, that 
over 80,0007, have been spent at Oxford on a palatial 
edifice for the encouragement of the long-neglected 
studies which are ranked as physical science. It should, 
however, be thoroughly understood that the sum in ques- 
tion has been primarily devoted to the production of an 
architectural monstrosity, the University Museums, which 
though pleasing to the asthetic persons who invented it, 
does not ptovide the accommodation which the subyects 
require, hor even so much as could, in the absence of 
wétheti¢ muddling, have been obtained for a fourth part 
of the sum quoted with so much assurance. 

The actual facts which are given below show what is 
the constitution of the University of Oxford in the way of 
professors, college-teachers, and students, and to what 
studies they respectively devote themselves, These 
figures entirely refute Mr. Lowe's recent statements to the 
effect that whilst the honour-man at Oxford has a good 
education, and the pass-man a very bad one—the 
pass-men far outnumber the honour-men. Clearly Mr. 
Lowe had not troubled himself to ascertain the facts 
before making his attack, which was intended to show 
the danger of allowing the Owens College to become 
a university. Mr. Lowe’s conception of a university is 
limited by the model of that which he represents, and 
accordingly there is little comfort to be derived from his 
attacks on Oxford for those who believe in “the univer- 
sity” as it exists in the great German home of univer- 
sities. 

AH that has been written and said within the last three 
moths on the university question shows that there 1s a 
thost seriaus ignorance among our public men of what 
universities are, what they can do, are doing, and how they 
do it, both in Grent Britain and abroad. Only two 
members of the House of Commons, Dr. Lyon Playfair 
and Mr. Grant Duff, appear to have so much as an ele- 
mentary acquaintance with the subject on which they are 
about to legislate. Eyen Mr. Goldwin Smith, who has 
retumed to England full of wisdom gained in the Far 
West, expresses his belief in the college system because, 

certain mushroom institutions in America 
wich are defective as universities, have no colleges or 
be rhheses. Had Mt, Goldwin Smith travelled 
east instead of west, he might have formed other and 


sender conclusions alter a study of German uni- 
versiticn, 
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Bill pontemplates no change which will cate Oatotd 
and Cambridge as universities, They wil semain’ earh 
& congeties of finishing schools for the gome of’ the 
wealthier classes—-where a man may learn, go Dn. Lye 
Playfair has said—how to spend & thousand a-yeat, ant 
to spec it with some discretion, but not how % 
earn 2 thousand a-year—how to make himself a useful 
member of society valuable at that rate, 

To fit a man for a career in life, the task which fs 
undertaken by every other university worthy of tle 
name, is absolutely what Oxford and Cambridge refute 
to do, and what legislators ought to force them tn do, 
Poor men, or tien of moderate means, can oply afford to 
send their song to an English university in order that 
they may become clergymen or schoolmasters, or on the 
chance that, as in the Chinese mandarin selection, they 
may, by submission to the tyranny of a conmpetitive 
exantination, win a prize fellowship. 

Those who desire and see in the future a true univer. 
sity reformation~-having nothing favourable to their 
views to expect from the action of the Commissioners 
appointed without definite instructions by the present 
Government Bull—have none the less much to fear and 
to combat. It 1s admitted on all hands that the powers 
of the Commissioners are very great, though they are not 
defintely wstructed as to how they are to employ those 
powers. Practically it will come to this, that the Com- 
missioners will simply empower the resident fellows of 
colleges to do what they have long wished and sketched 
out, namely, to marry and settle down permanently in 
the university as college lecturers and tutora, This 
boon will be granted to the colleges in exchange for an 
immediate ten and a prospective filty thousand a year, 
which will go to paying for new unrversity buildings and 
for some new (as well as additions to the stipends of 
some old) professorships, 

The new professors will be in the same ignoble position 
asthe old ones, since no change in the constitution of 
the government of the university is contemplated, and 
there is no reason to suppose that they will make the 
university more remarkable for rescarch and less rémark 
able for apathy, than does the existing body. The cleri- 
cal restriction on headships of colleges—simecures varying 
in value from 1,000/, to 2,000/,a year-—may be removed 
by the Commissioners, but is not necessanly to be se, 
nor is provision made for abolishing headships altogether. 
The nature of the duties of the college Jecturers and 
tutors who will become a more formidable body thax 
ever, when allowed to root themselves with family sdr- 
roundings, will not be regulated by the Commissioners, 
nor the subjects which they shall teach. At the sams 
time the nomresident fellows will have theit term ol 
tenure limited, and their influence in college governihent 
will be diminished, even if they are not altogether es 
cluded from a share init. The result of these chaages 
will be greatly to strengthen the college system of 
paring pupils for the examination race-cOutse, and $6 
render it more difficult than ever to remove 
atttagoniam which at present prevents any seal co-ppetation 
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ail college teachers and pimfesitats, to be organised into a 
i * gonsantancous teacking bodies, one in each 


« tn sheatehi g what seems 4 possible and satisfactory 
‘gohame far the university reform of the future, it is de- 
sirable first of all to aseertain what sum of money can be 
ppent with advantage in a single locality like Oxford ; 
and, secondly, what can be reasonably done with the 
eutplus funds now administered through Oxford. It ap- 
‘pens tat about 4od,0oo/, a year may be reckoned as the 
immetiinte prospective revenue of the colleges and uni- 
versity of “xford. Of this, 150,000/. a year would nobly 
endow a reformed Oxford, leaving 250,000/. a year for 
other purposes. The University of Oxford is generally 
regarded as a place, whereas it is essentially a corporation, 
Whilst the University could not with benefit dispense 
more than 150,000/, a year within the city of Oxford, there 
is no reason why it shauld not have a series of instita- 
tions connected with it in London, or even in other great 
cities. The universities founded in this way by the sur- 
plus revenues of Oxford and Cambridge in London, Bur- 
miingham, Manchester, Leeds, and Bristol, should be 
¢qually endowed with the parent universities, and might 
form as do the German universities a series of co-operating 
institutions from one of whitch to another the student 
could pass as the special direction of his studies might 
determine, and the professorial positions in which (of 
graduated value) would furnish a ladder to be climbed 
by those who devote themselves to the professorial 
career. 

Leaving the question aside, as to the ultimate disposal 
of surplus revenues, there is no doubt that with the intro- 
duction of a system of professorial teaching, combined 
with a rignl pass examination, and the 1emoyal of the 
baneful “competition for honours," Oxford could be 
maintained in external appearance much as it 1s with 
10,0002, a year of endowment. The college buildings 
would remain as boarding-houses and would have to 
compete as such with the ordmary lodgings in the city, 
There would be a limited number (two or three in each 
college) of domestic “tutors” or house-masters to pre- 
serve order and give advice to the students resident mn 
colleges, whilst the entire teaching would be performed 
hy the greatly-increased professorial staff, 

With or without the more radical points of this change, 
any Bill professing to reform Oxford and Cambridge 
Ought to embrace the following provisions, or some at 
leant of them; none of them are comprised in the Govern- 
tient mewsure, 

1, The creation of new professorships and their arrange- 
trent with the old ones in Faculties (say Theology, Law, 
Medicine, Physical Science, and Literature), on as com- 
plete a seale as the most fully-developed German uni- 
Versity presenta—-say i ree with a total revenue 
of 50,0004, a yeat the University has 115 professors as 
against 43 in Oxford. 

2 The giving of the sole contro] of the curticulum of 
an in each Faculty to the official members of that 

culty, together with the dole right to appoint examiners 
and to tect to vacnnt professorships, The existing 

str oe spree might saga difficulty be deve- 
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persons not oficially recognised as teachers (members of 
Faculties) fom participation in university government. 

4. The imposition of a thorough matriculation examina- 
tion (to embrace, the elements of physical acienke aed 
other modern studies) on all students seeking admission 
to the university; the subjects of examination and 
standard to be arranged and determined by a committes 
of the faculties in concert with other great national educa 
tional bodies, 

5. The abolition of * college monopoly,” and the introduc- 
tion of free trade in the boarding and the teaching of 
undergraduates—firstly, by permitting an undergraduate 
(whether enjoying a college scholarship or not) to reside 
where he may find the cheapest and best accommodation 
either in or out of college; and secondly, by pro- 
hibiting any compulsory esaction from him of attend- 
ance on, or payment for, any teaching which he does 
not voluntarily select as the most likely to add to His 
knowledge, or to enable him to pass with credit the only 
examination he would have to undergo, viz., the “ 6g 
examination of the faculty, admitting him to the degree of 
Bachelor or of Master. 

6. The institution of a Doctor’s degree to be given is 
the Faculty of Science, and in that of Literature after the 
degree of Bachelor, on presentation by the candidate of 
an original thesis to be approved by the Faculty, and é 
be pubitshed (publication being indispensable). 

7. The annual assignment from surplus revenue of 
some thousands a year to each Faculty to be dispensed 
by them in special missions, explorations, travels, and 
researches. 

8 The general control by the State Governmient of the 
finances and public acts of the university. The con. 
tinual control of a richly-endowed corporation by the 
State 1s an indispensable safeguard. 

9, The prohibition of the employment of any collegiats 
or university funds for any ecclesiastical purpose or for 
any other non-academic put poses, 

10, The removal of all religious tests in connection 
with any office (professorial or other) held in the wn:- 
versity ot colleges, as well as the abolition of a// compul- 
sion in regard to religious observances such as are yow 
exacted from undergraduates. 

To make all or the major porton of the changes here 
advocated would be truly to change the character of our 
English universities, They would be restored to national 
uses as universities worthy of the name; they would 
cease to be the “ Kindergarten” of the wealthy classes, to 
whom they belong by no right, and, by whom they have 
long been appropriated and misused. 


APPENDIX. 


Facts with regard to Teachers and Students in Ure 
Uncversity of Oxford, derived from the “ University 
Calendar” of 1875, 

There are about 2,400 undergraduates, or persons 7 
stain pupiliars, on the College and University books ; 400 
of these graduate in each year, the average time spent in 
the University heing over four years. 

Of these 75 per cent. read for honours in the various 
schools or Faculties, whence it appears that there amy 
about (prohably legs than) 1,800 students in Ontord 
tiling fot hoviours. Of these 1,800 it appears thet 35 
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per cent. read for the achdel sf Liters: Humaniores 
(Philosophy, Classical History, and Philology), 20 per cent. 
for the school of Modera Histary, 17 per cent. for the 
school of Theology, 15 per cont. for the school of Law, 
Y percent. for the school of Mathematics, and only 6'5 
for the school of Physical Science. 

Of the 2,400 undergraduates 24 per cent. hold college 
scholarships or exhibitions varying in value from 30/. to 
Oo, & year, exclusive of scholarships or exhibitions 

by extetnal bodies, 
ere are at this moment 360 fellows of colleges, ex- 
¢lusive of heads and professors, of whom 140 (out of a 
total of 160 college lecturers and tutors) are resident and 
engaged in teaching. The average endowment of a fel- 
lowship is 2507, 
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study 8) account of their failare in classica and mathe 
matics, js ainiply due to the fact that’ neither’ the coats 
nor the university introduce any branch of physical achencé 
into any one of their compulsory examinations, And 
this fact is further explained by the fact that the college 
lecturers and tutors, and éven the al Rouxes, 
are, with few exceptions, men who have been school 
masters, o¢ who hope to be so, and who ate sdentifiedin 
every way with the pedagogic profession, 

In fact, using the term without any offensive isplica- 
tion, the College authorities, together with the school- 
masters, form a “ring” whose interest it isto suppress a 
class of studies of which they are themselves ignorant, 
The university professoriate, which should act as & 
higher body, to control and stimulate the pedagogic class 


There are thirty-seven University professors and six | of teachers, js, as already mentioned, a nonentity, There 


University readers or assistant professors, of whom nine 
give no definite courses and have no pupils. They are 
distributed in subjects thus : Theology, five ; Medicine, 
two ; Law, four, and a reader; Lit. Human. seven, and 
a teader ; Mathematics, three ; Physical Science, seven, 
and four readers ; Modern History, three, and a reader ; 
Fine Art and Modern Languages, seven. 

Taking the total number of teachers, both collegiate 
and professorial, and the total number of honour-students, 
according to the subjects which they respectively teach 
and pursue (which subjects may be ascertained from 
the calendar), we find that in Litera Humaniores the 

won of collegiate and professorial teachers to 
students is 1: 5°$; in Mathematics, 1°'6; in Physical 
Science, 1:7; in Modern History, 1:5; m Law, 
1315'S. 

Estimating the average annual income of a college 
lecturer or tutor at Soo/,, we find that 75,000/. is the sum 
required to pay at this rate for 150 such persons, This 
sum is exactly what the scholarship fund (40,000/,), plus 
145 fellowships of 250/. each amounts to, so that, prac- 
tically, the teaching in Oxford colleges is paid for, not by 
the parents of undergraduates, but by a portion of the 
collegiate endowments-—to wit, the scholarship fund and 
two-fifths of the fellowship fund. 

The statement recently made by Sir John Lubbock in 
the debate on the Universities Bill in the House of Com- 
sans, to the effect that Oxford practically has done 
nothing for the development of the study of physical 
science, is amply justiied by the above figures ; there 
are only seven professors and jour readers of all the 
various physical sciences in Oxford; only one twenty- 
fourth of the undergraduate students in the place pursye 
the study of physical science ; dud of all the three huntured 
and sixty fellowships in the various colleges only five are 
held by persons (exclusive of professors) who have been 
elected to them wm consideration of their attainments in 
pbysical science. In four more fellowships the application 
Of tnathematics to physics has been allowed to count in 

ing a student's claim to such fellowship. 

The public schools teach physical science to so few 
boys, and teach it so inefficiently, that there are quite as 

acholarships for excellence in this subject offered to 
the mptricalating students as there are worthy candidates, 
The fact that the public schools never teach physical 
aeionoe to all their pupils aud only as 2 tule to tip dultest 
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is no such higher power—the “ University” is ridden 
over rough shod by the “Academy for Young Geatte- 
men.” AN OxFrorD MaN 
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THE BASQUES 
Estat sur la Langue Basque. Par ¥, Ribary, Traduit 
du Hongrois par J. Vinson. (Paris: F. Vieweg, 1877.) 
Basque Legends. By W. Webster. (Griffith and Farren 
1877.) 
ope Ftruscans perhaps excepted, there is no race that 
has had a greater attraction for the ethnologist and 
the student of language than the Basque. Defended by 
the mountain-fastnessus of the Pyrenees, with peculiar 
physiognomy, language, and manners, they seem to be 
the last waif and stray of a people and family of speech 
which have elsewhere disappeared. Whence did they 
come? and what 1s their kinship? are the two questions 
which have long been discussed warmly and to little pur- 
pose. Are we to regard them as the descendants of the 
ancient Iberi, and find their traces, with Wilhelm von 
Humboldt, in the local names of Spain, of Sicily, and of 
Southern Italy, or are we to bring them from Africa on 
the one side, or from America on the other, or finally 
let them drop from the clouds, or grow up spontanegusly 
on their native soil? Certain it 1s that languages lke 
‘Basque were spoken in the north of Spain under Roman 
rule ; at least, the town called Graccutis, in honour of 
Tiberius Gracchus, is a genuine Basque compound ol 
at or fart “city,” luke Iria Flavia, “the Flavian 
burgh.” Exclusive of emigrants in South America, 
the present Basque population amounts to about 
800,000, of whom 660,000 are Spanish, and i40,000 
French, Their language has little resemblance to 
any other known tongue, whether ancient or amodediy 
Exro claimed for it the privilege of having been spoken 
in Paradise ; and Larramendi proudly sdined hid gram: 
mar (1729) “ El Impossible Vencida "~~ The Impasse 
Conquered.” The native works upon the language, 
ever, were all tainted with mysticism abd wait ef acith- 
tific method, and it is only of Inte years that this tnteret. 
ing speeth has been examined in the light —— ani 





exact scholarship, and gramihars composed which treat it 
in fatal way, Materials for the war lave heed pet 
pared hy the researches of Piface 
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peculiarities, and has actually discovered some fast- 
perishing dialects which had hitherto remained unknown. 
His magnificent work on the Basque verb has, it may be 
said, created the scientific philology of the language. 

Basque, or Eskuara (probably meaning 4 mode of speak- 
ing”), as the Basques themselves call it, is an aggluti- 
native tongue, pastfixing, for the most part, the sounds 
which express the relations of grammar. The grammar 
would he sitmple wore it not for the verb, at once the 
wonder of native writers and the despair of foreign lin- 
guists, The verb incorporates the pronouns, having a 
different form for “I have,” “I have it,” “1 have it for 
you,” &c., as well as (in some dialects) for addressing a 
woman, a man, 2 superior, and an equal. It possesses 
also three voiccs, two primary tenses, at least five moods, 
and more than one participle or infinitive. When ana- 
lysed these forms turn out to be amalgamations of the 
verbal stem with various pronouns and modifying par- 
ticles, but their origin is so obscured by phonetic decay, 
and their number is so immense, that we cannot much 
wonder if, according to the legend, the devil, having spent 
seven years at Burgos in the vain attempt to Jearn the 
language, was at last obliged to leave the Dasques to their 
primitive simplicityand virtue. The eight principal dialects 
-—- Labourdin, Souletin, Eastern Bas-Navarrais, Western 
Bas-Navarrais, Nosthern Haut-Navatrais, Southern Haut- 
Nayarrais, Guipuscoan, and [iscayan—dificr a good deal 
from onc another, and the three sub-dialects of Spanish 
Basque---Roncal, Aezcoan, and Salazarese, have yielded 
to Prince Bonaparte interesting archaic forms and woids, 
It is unfortunate that our knowledge of Basque does not 
1each back further than 1545, when the first book in the 
language—the “ Poems of Dechepare”— was prinied, and 
a restoration of earlier grammatical foims must therefore 
rest solely upon a compaiison of the existing dialects. 

The grammar of the Hungarian prolessor, which M. 
Vinson has translated into French, 15 an extremely good 
one, and its value has been increased by the introduction 
he bas prefixed to it, as well as by the notes he has added by 
way of supplement and correction, and by a very useful and 
almost exhaustive Basque bibliography he has appended 
atthe end. These notes will form the subject of an article 
Prince Bonaparte is preparing for publication. Prof. 
Ribary’s exposition of the intricacies of basque grammar 
is singularly clear, and I know of no work from which 
the foreign student could gain a better insight into the 
machinery of the verb or a better key to its multitudinous 
forms, Certain of these are compared with corresponding 
fomms in Magydr, Vogul, and Mordvinian, which, like the 
Basque, ure able to incorporate the objective pronoun. 
The volume may be heartily recommended for both scien- 
tific and practical purposes. 

While the Basque language has been attracting so 
much attention, the equally interesting and important 
folk-lore of the country has been almost wholly neglected. 
With the doubtful exception of Chaho, none of the 
Basque legends were “even noticed till within the last 
two years, when M. d’Abbadie read the legend of the 
Taxtaro before the Socidté des Sciences et des Arts de 
Bayonne, and M, Cerquand his ‘Ldgendes ct Récits 
Popilaires du Pays Basque,’ before the sister society at 
Rady", Mz, Webster's hook, thensforg, is doubly welcome, 

ma es it docs of talea giut legends written down 
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from the lips of the narrators, and literally translated into 
English with the co-operation of M, Vinson. Mr. Webster 
has divided the stories into (1) Legends of the Tartaro, 
(2) of the Heren-Suge, or Seven-headed Serpent, (3) 
animal ‘tales, wHich are neither fables nor aflegories, 
(4) legends of Basa-Jauna, Basa-Andre, and other Lamifi- 
ak, or fairies, (5) tales of witchcraft, (6) Contes des 
Fées, and (7) religious legends. ‘he Tartaro is a one- 
eyed Cyclops, and what is told about him will interest 
classical scholars. He lives in a cave among his flocks, 
and is blinded with a red-hot spit by the hero, who con- 
trives to escape by the help of the unsuspecting sheep. 
In some versions the story of the talking ring is com- 
bined with that of the Cyclops, and in one form of the 
legend communicated to me by M. d’Abbadie, and alluded 
to by Mr. Webster, the hero is made to fight with a body 
without asoul, Grimm has quoted analogous stories to that 
of the Cyclops, among the Oghuzian Turks, Karelians, and 
others, and M. d’Abbadie heard an almost exactly simd- 
lar one in Eastern Africa, while Mr, Moseley has pointed 
out to me that the Chinese also have their “one-eyed people 
who live to the east of Chuk Lung, and have one eye 
in the centre of the face.” (See my “ Principles of Com» 
parative Philology,” second edition, pp. 321-323, and for 
an account of a Mongolian Cyclops, Mr. Howorth, in the 
Yournal of the RA.S., vii, 2 (1875), p. 232.) It is within 
the bounds of possibility that the Greek myth of the 
Cyclops may have been borrowed by the colonists in 
Sicily or the voyagers to Tartessus from some ancient 
Basque population, However this may be, the legends 
of the seven-headed serpent connect themselves very 
strikingly with Western Asia, Accadian mythology had 
much to tell of “a seven-headed serpent,” the dragon of 
Chaos, which tempted man to sin and waged war with 
Merodach, the Chaldean Michacl. The Indian Vritra 
has but three heads, like the Orthios, the Kerberos, the 
Ekhidna, and the Khimrra of the Greeks, but it is at least 
curious that Orthros, with his master Geryon, was local- 
ised at Cadiz in the later days of Greek mythology. 
Basa Jauna, again, “the wild man of the woods,” with his 
wife lbasa-Andre, though once represented as 2 kind of 
vampire, is usually described as a sont of Satyr, reminding 
us not only of the classical Pan, but of the far older 
Chaldean Hea-bani, the fiicnd and councillor of the 
Bahylonian Herakles. Basa-Andre, says Mr. Webster, 
“appears sometimes as a kind of mermaid, as a beautiful 
lady sitting in a cave and ‘combing her locks with a 
comb of gold,’ in remote mountain parts.” 

On the whole, however, there is very little that is native 
in these Basque legends, at least*go far as their origin 
and texture are concerncd. As Mr. Webster has noticed, 
the resemblance of many of them to the Keltic stories of 
the West Ilighlands is too minute to be the result of 
accident, while a large part of them is familiar to us in a 
French or even a German form. How the Basques could 
have borrowed Gaelic stories is at present not eady 
to explain; it is more probable, however, that this took 
place through maritime intercourse at a comparatively 
recent period than at some remote date when the ancestors 
of the Kelts and the Basques may be supposed to have 
lived in close proximity, The impression left upon the 
mind by the legends Mr. Webster has collected is that 
tlie Hasques are neither imaginative nor original, apd 
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this is borne out by what he tells as of their unreasoning 
4 adthérence to what they believe to be the text of these 
old tales, ‘I don’t understand it, but the history says 
ao;’ fit iw so,’ ‘the story says so;’ was positively 
affirmed again and again.” ‘This conservatism accounts 
for the survival of sp many pagan ideas and customs 
among the people, among which the legends themselve» 
may be retkoned The latter are bcheved like “the 
histories of the Bible, or the ‘Lives of the Saints.” In 
fact, the problem of reconciling relimon and science pre- 
gents itself to the Basyue mind in this strange euse- - 
how to reconcile these narratives with those of the Bible 
and of the Church. The general solution is that they 
happened before the time of which the Buble speaks, or 
before Adam fell. They are lege caharredatstertieual 
‘histories of the ancient law’—by which 1s apparently 
meant the time before Christianity. ‘This happened, 
sit, in the time when all animals and all things could 
speak,’ was said again and again by the nairators at the 
commencement of their story ;’" a statement which 
curiously fits in with a sumlar belicf among the Bushmen 
Altogether Mr. Webster has produced a most interesting 
book, and we hope thit the welcome given to it may 
induce him to make it but the first instalment of other 
researches among the folk loie of the Dasques. 
A H. Swe 
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OUR BOOK SHELF 


By A. H. Keane. (Asher and Co, 
1877.) 


Tus is an excellent and useful little pamphlet, in which 
the author claims to have discovered and formulated for 
the first ume the Jaws which regulate French accentua- 
tion, Putting aside the tonic accent which usually falls 
on the last syllable of a word, and coiresponds with the 
toned syllable of the Latin or Italic original, we have 
three accents. the acute, the grave, and the cucumiles, 
which Mr Keane terms respectively the euphonic, the 
grammatical, and the historical, The cucumflex denotes 
the less of a sound, as do also the acute whcn on initial 
¢, and the grave when on final «. The grave is alone 
employed grammatically to indicate the grammatical 
changes of words, and Mr. Keanc lays down the two rules 
that “ followed by grammatical ¢ mute, one consonant 
intervening, takes the grave accent,” and that “every un- 
accented ¢ followed by one consonant not final 1s mute” 
Mr. Keane shows himself well acquainted with the latest 
ological researches into the French language, and 
th pupil and teacher will find gieat assistance from his 
attempt to introduce Jaw and order into the nature and 
position of the French accents. However, he 1s not 
altogether the first ifthe field, and it must be remem- 
bered that the philological ignorance of those who have 
stereotyped the use of the accents has caused it to be 
somewhat arbitrary. The Neufchatcl Bible of 1535 has 
no accents, and the first to employ them regularly, though 
sotnewhat capriciously, was Jacques Dubots, in the six- 
teenth century. In “An Introductoric for to Learn 
French trewly,” published by Iu Guez, in London, pro- 
bably about 1560, the accents are written below the line. 


Etude sur fa Dégdnercscence Physiologigue des Peuples 
Civilisés, Par M, Tschounloff. “ (Paris, Leroux, 1876.) 


THI j4 a carefal and conscientious discussion of a class 
of statistics that have never been so carefully discussed 
before, and have in ce heen mterpreted by dif 
ferent writer in very diferent . Therg age two 


Freukh Acccut. 


# 
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quéstions, both of which M. Tschourlloff apswers in the 
affirmative, but which perhaps he does not always sepa. 
rate 4s clearly as tould be wished 3 the one is To er 
the French and other civilised nations are deteriorating 
in their physigue, and the other whether thew deterora- 
tion is due to the abstraction of able-bodied men to serve 
and perish in the army. He has no doubt as to the 
deterioration in France, Sweden, and Saxony; thua, in 
the latter country, the number of men too infirm to serve 
as conscripts has largely incicased of late years; in 
1832 46, one third of the men were rejected ; in 18$o-s4, 
one-half. He quotes numerous medical authorities, whose 
opimons are printed in the article, “ Recrutement,” in the 
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Du tionnatre Médival, ta show the evil effects of industrial 
occupation on the health of factory workmen, and alludes ; 


to many other interesting facts of the same nature, Dut 
the bulk of the work 1s occupied in tracing the effects of 
the consciiption on the French race. 
amination of the returns of the medical examiners is of a 
necessity very complex, allowances and corrections having 
to he made on many grounds Lven so apparently sunple 
a problem as that of determining the amount of vigour 
abstracted from a population by the absencc of a given 
fraction of them duting a limited period, such as that ot 
the great war, 1s m reality very complicated, and requires 
the free use of tables of mortality and of fecundity for 
different ases. ‘Ihe upshot of the author’s inquiies 1s to 
show that the umount so abstracted 1s much greater than 
appears at first sight to be the case. Ie therefore 
ascribes a very seriously damagung effect to the vigour of 
a population by the carrying on of great wars. It 1s truly 
sad to read the statistical tables of the increase in Franée 
of a long series of such hereditary diseases as scrofula, 
hare lip, vamcose veins, paralysis, madness, and skin 
maladies, due in large part to the propagation of the race 
by men who had been ivjected as too infirm to serve ih 
the army, and to so many of the healthy men having been 
destroyed or displaced ‘This treatise will become a 
standard work of reference, both in respect to sts conclu- 
sions and to the statistical operatians by which thcy have 
been attained, ¥. G 


The Northen Barrier of luda. A Popular Account of 
the Jummoo and Kashmir [erritomes. By Frederic 
Diew. With Map and Illustrations. (London Stan- 
ford, 1877 ) 


THI» 1s a popular edition of Mr, Drew’s valuable work on 
Jummoo and Kashmu, noticed in NA1URE, Vol. xu. p. 550. 
hat work was perhaps too formidable for the general 
reader to undertake, and Mr, Drew has therefore done 
well in selecting from it those parts likely to be of general 
interest The selection has been judiciously mate, and 
as the wlustrations have been retaincd, and a map show- 
ing the races as well as the physical features, the work 
will be found of great value and interest by those who 
hesitate to undertake the larger volume, It deserves a 
wide circulation. 


The Two Ameriyas an Account of Sport and Travel, 
By Major Sir Rose Lambert Price, Bart. With Ilbs- 
trations. (London. Sampson Low, 1877,) 


WE took up this book with little expectation of finding 
much in it either edifying or interesting, and have been 
most agreeably disappointed. The author, injone of Her 
Mayesty’s ships, touched at various places on she cast and 
west coasts o South Amenca, and although most of the 
ground has already been gone over, he has the faulty of 
seeing and describing the alrcady known poder mew 
aspects, He also visited Mexico, California, and the 
Yosemite region. Fiom beginning to end the harrative 
1s théroughly entertaining, and even rapid ace well 
read in American travel will find that Gir Brige ix 
abig to tell them such that is pew, te ae 
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ot EET PERS O° THE BDITOR 
“Te Botton dees not hold bimsull responsible for opinions expressed 
if sing fag ifecntevror nay te pan he wndertoke fo, return, 
at gee Dale nd with the writers of, rejected manuscripie, 
"Ne nolice 8 taken of anenymous convmunications,| 
le) Sitepittous Btér in the Pleiades 
ay ere parspraph in # recent number of NaruRz (vol. xv, 
: po"agg) on the nebalons'star in: the Pleiades appears to call for 
@ few. remacks. ‘With reference to the supposed difficulty of 
seeing .with very large instruments 4 faint nebulosity in close 
proximity to. a bright star, I may say, that the words of my 
Pawtant. ‘qugied in the.paragraph referred to, viz, ‘‘ The 
‘Merope nebula é¢ aver perceived with Lord Rosse’s telescopes,” 
“are perhaps a little too strong. 
' The entries relative to this object are five in number. In 
‘ February, 1871, ‘Examined under very favourable, circum- 
stances ; no nebulosityscen.” August, 1872, ‘‘ Examined Merope 
for Tempel’a nebule ; not a trace of nebulosity visible.” (Both 
‘the above with the 3-foot reflector.) October, 1872, ‘‘Tempel’s 
‘variable nebula not found; sky clear.” September, 1873, 
‘Nothing seen ; much false light in field.” December, 1875, 
‘* Examined Merope in consequence of M. Tempel’s letter (437. 
Mack, No. 2,045); no nebulosity seen ; only. same little false 
light as around the other bright stars; sky very misty.” 
‘Jt may be expected @ prior? that imperfections of a certain 
class, such as dust and other opaque substances, will interfere 
more with the action of a speculum than of an object-glass in 
‘searching for faint nebulosity near a bright star, inasmuch as in 
the former they will throw back and disperse over the field light 
which would otherwise have contributed to form the image of 
‘the star; whereas in the latter they will cause a general darken. 
ing by intercepting a certain percentage of light from stars and 
sky alike, It may therefore still be possible that under pecullarly 
favourable atmaspheric conditions, and with a speculum just re- 
polished, we may still be able to detect the nebulosity, but it 
appears far more probable that we must lock for an explanation 


of the difficulty of seeing the nebnlosity to the comparative | 


smallness of field of so large an instrument, which in general 
prevents the simultaneous comparison of the star under observa- 
tion with neighbouring ones, and of a nebulous sky with an 
adjacent part free from nebulosity, so well as with a smaller 
telescope, and to the greater brilliancy of the image of the star 
while the nebulosity about it is only as bright asin the smaller 
telescope. From D'Arrest's remarks, quoted in NArurg, it 
‘appears that such objects are seen with much difficulty with a 
large refractor also. I have myself noticed, particularly in work- 
ing with, the six-foot reflector on the great nebula in Orion, that 
the fainter parts of the nebulosity, whether or not in the vicinity 
of bright stars, could best be seen with a finding eye-piece of 26’ 
field, of too low magnifying power to utilise more than two- 
‘thirds of the diameter of the speculum, and with my eighteen. 
inch Newtonian, the very faint nebulosity on the preceding side 
of the nebula could be much better traced. * 

. The absence of symmetry of the nebulosity round the star, as of 
that round : Orionis, should, however, enable real nebulosity to 
be taore easily distinguished from false light than in other cases. 
The more southern position af M. Tempel’s observatory probably 
gave him some slight advantage. 

“It appears tobe in the detection of minute stars and: the exa- 
mination of small details, where they exist, rather than in the 
search for faint diffused nebulosity, or nebulosity round stars that a 
large wnerture gives so great an advantage, Rosse 

_ “The Movement of the Soil-cap” 
"UNDER the above heading Sir C.. W. ‘Thomson gives an inter- 


esting sccount of the'*' stone-rivers * of the Falkland Islands in 
a yecent number of Nature ivdl. xv. p. 359), and attributes 


‘thelr origin toa, ‘moyemént of the ‘ soil-cap.” Nothin 
‘can be clearer than -his-expisnation of the’ mode in which the 
quartzites ‘weather and Ureak-ayp.on the: hill-slopes, and one can 


spiiitg wtiderstand. how the resultant débeis is gradually brought 
‘sows into the valleys by the apents oF change Felts to. Bat 
it. 3a Hard to.see how these agents, after having got the. déiris 
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down into the valleys, can subsequently spread it out into 
sheets, teaching “ from a few yards to i 
and resembling at a distance glaciers that seem ag if a 
‘from the adjacent 











him, flowed down. the val. 
the glacial period... ) 
climate these carth-placiess were no longer to be. saturated with: 
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wide: 
width,” 
7 AY decending’ 
ridges. .. Fhe stones, as Mr. Darwin tells “us, *. 
“ arenot thrown together into irregular piles, but are apread out. 
into level sheets ar great streams.” ‘Sir C.: W, Thornson is. 
apparently of opinion that these great streams of stones, move ¢##. 
masse down the valleys, as * sit gales, and he refers to the | 


a. mile or so in 


occurrence in Scotland of certain phenomena which seer to bia 
to indicate similar movements of the “‘soil-cap.” Gealopists, 


who have worked much in hilly countries, will readily oe 
the trath of his descriptions—indeed the appearances to which | 
he calls attention are quite common in such districts as the 


Northern Highlands and Southern Uplands of Scotland. The’ 


soil.and rock-rubbish which are found resting upon our hill 
slopes, and the bending-over of the truncated ends of. the 
underlying vertical cr highly-inclined strata ‘are of course the: 
results of atmospheric action. aia or‘ thawing snow filters 
into joints and crevices, and jnsinuates itself between bedding. 
planes, and frost tends to force these apart—the Jodsened 
rock moving in the line of Jeast resistance, that is, dows Ail?, 
At the same time both solid rock and detached fragments” 
‘* weather,” and thus grit and soil gradually form, while in like 
manner this gradually-forming “soil-cap ” being itself acted upon’ 
by frost, is forced in the same way to move down the slope, 
movement which is of course aided by a vis a tergo, the: bbe aid 
of the descending mass. Partly in this way, and partly by the 
direct action of rain, which not only washes the particles down, 
carrying away surface after surface, but sometimes soaks the 
loose ‘‘soil-cap”’ to such a degree as to cause the entire accumu. 
lation to “ flow,” whole hill-sides become swathed in mantles of 
soil and dédris. But it is difficult to believe that an experienced, 
observer would be puzzled to discriminate between suck rubbish. 
heaps and true glacial moraines, Arrived at the foot of the 
slope, the rock-rcubbish accumulates there, unless there be some 
stream at hand to denude it, and to sweep its materials, in the 
form of gravel, sand, and mud, down the valley, There are 
many good greunds, however, for believing that much of that 
“*surface-wash ” of soil and rock-rubbish which cloaks our hill- 
slopes to a depth sometimes of many feet, dates back to a time 
when our climate was considerably colder than it is at present, 
and that, while it was accumulating, local glaciers occupied 
many of our mountain-valleys, Putting aside ‘‘screes” and 
débrts-slopes generally, I must say I have never,seen any indica- 
tion of that movement ex masse of the soil-cap upou which Sir 
Wyville insists ; and I hardly think many geologists will agree. 
with him that it is “almost self-evident that wherever there isa 
slope, be it ever so gentle, the soil-cap must be in motion, be 
the motion ever so slow ; and that it is dragying over the surface 
of the rock beneath the blocks and boulders which may be. em- 
bedded in it,” Kc. Soil, as we all know, is always travelling’ 
from higher to lower levels, but this movement consists for the’ 
most part in the mere sweeping downwards of its component: 
particles by rain and surface-drainage. It is true that the expan- 
sive power of frost, and the action of vegetation as described by 
Sir Wyville, may force a certain proportion of a soil-cap cm masse 
down a gentle slope, but these. influences will affect unly an in- 
considerable stratum ; and, besides, the movement thus cansed 
will be so trifling that the mere surface-action of rain would 
suffice to carry away the whole soil, particle by particle, 
long before the power of frost could have moved it 
bodily more than an inch or two. In reading the ac- 
counts of the wonderful “streams of stones” in the Falk. - 
land Islands, one is strongly remirltiéd of the great moving © 
masses of débris in certain valleys of the Rocky Mountaizis, as 
described by Dr. Hayden, and io surmise that the stone-rivers of 
the Falkland Islands may possibly be of the same nature. Dr, 
Hayden tells us that entire valleys are “ covered thickly with | 
earth, filled with more or less worn rocks of every size, from that 
of a pea to several feet in diameter. The stow melting upon . 
the crests of the mountains, saturates these superficial earths with . 
water, and they slowly move dowWh the gulch much like a 
glacier. This 1s another process of grinding the paarott - 
rocks, smoothing, and grooving them.” But he apparently: Ge 
no difficultyin distinguishing between such “earth-glaciers,” ant» 
the moraines left by those gigantic ice-rivers, which, according te, » 
fess of the Rocky Mountains; duti | 
_ Suppose now that owing to some change’.of'.,, 
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wotild then be graddally removed by the actlon of rain and 
Toning water, while the angular Sot. ‘ard ire would remain 
ftir a very much longer me, until eventually wie crumbled 
théwn and were carried away in the form of prave), sand, and 
mud. As far as one can judge ftom descr} ations, the “ stane- 
rivers” of the Falkland Islands seem to prevent very much the 
array which euch dessicatet ecarth-glaciers might be ex- 
pes ted to assume, after their finer materials have been abstracted. 
¢ possibility that considerable masses of loose materials, such 
as a “‘sbil-cap,” may have moved o masse, has before now 
attracted the attention of some observers. Mr. Robert Mallet 
contributed » paper on the subject a number of years ago to the 
Journal of the Dublin Geological Society (see vol. v.) ; and in 
the Yebrbach dir 4.4. gcologischin Reichsanstalt, vol. xxii. Ns 
will be found an article by Theodor Fuchs, treating of the 
JAMLS GEIKUG 








seme subject. 
Geol. Survey, Perth, N.B. 


Seen 
Government Grants to Science 


Iw that part of the article in last week’s NatTuRE on ‘ Govern- 
ment Grants’ which relates to the grant which has been for 
some years annually voted for pathological inquities under the 
hirection of Mr. Simon, a statement is made concerning myself, 
which I fear may convey a false impression as to the relation in 
which 1 stand to the Medical Department of the Privy Council. 

Will you allow me to say that that relation is limited to the fact 
that the ba i re investigations im question are conducted at the 
Brown Institution by my friend and colleague, Dr. Klein, who de- 
rives his commission directly from their lordships. I may take the 
opportunity of adding that the directors of the institution, of 
whem Mr, Simon is one, are as anaious as Tam myself that its 
yesources should ‘be available, not only fur this, but for all other 
pritpores connected with the advancement of pathological 
scienes 


Tn former years, aa yourrcaders no doubt lnow, T have myself 
undertaken numerous investigations for the department, the last 
pecasion occurring in 1875, but for some time past other and 
equally iniportant duties have rendered this impossible. 

March § J. Burvon-Sanpersan 





Tints and Polarisation of Moonlight in Eclipse 


Tix gradation of the coloured tints on the moon’s surface 
during total eclipse was seen here most clearly last Tuesday. 
At the middle of the eclipse the surface seemed to be obscured by 
a dusky disc surrounded by a broad bright copper-coloured rim, 
of uniform width, following the outline of the muon’s edge, Just 
hefore totality ceased the surlace prescuted the sl titres of a 
series of colopred crescents haying the centres of their boundaries 
on the line joining the point where ordinary light would soon 
appear to the moon’s centre. 

The order of colour was bright sea-green at the edge, followed 
by a pale golden tint, then copper tints, deepening to a dusky red 
or seach bloom: 

The explanation of these effects of sunlight in its passage 
through the earth's atmosphere will be found in Ilerschel’s 
Astronomy, $8 421-4. 

The sky generally was free from any but very transparent 
¢ and the air keen and frosty with steady breeze. — 

Shortly before the middle of totality I examined the light from 
the moon’s surface by means of a double image priem (made for 
bolar eclipse work hy My dLadd) outside the eye-piece of a tele- 

with a 32 inch object-glass, On turning the prism routid, 
with its front surface perpendicalar to the axis of the telescope, 
the two images of the moon, in the paris where they did not 
ha appeared to brighten and darken alternately, inter- 
changing intensities. The cycle was completed in course of 
yevolution through 180°. This is conclusive as to the polarisa- 
tion of the Hight received from the moon during total eclipse. 
{waa unable to determing the character of the polarisation. 
There willbe another total eclipse on August 23, for which I 
hops be better prepared. A. FREEMAN 

t. fokn's College, Cambridge, March 1 

The Patenas or Grags Lands of the Mountain Region 


viene 


of Ceylon 
Evervonx who has travelled through the Central Provingeof 
lon must have beta stravk echutrense, spparently 
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without sufficieat cause, of tracts of prasn-lund-ve frown a 
few percties to rondreds, and sometinyes aches in 
extent, in thé midat of otherwise interminable jangle, This tand 
ig tx ly poor ; almost without exception it 1 se to 
the coffee-planter for purposes of cultivation, and incapable of 


supporting any vegetation except itsown acrid mand graus (dm 
dropogon schenanthus) and x few stunted epeciniens of Carsye 
res and Lmblica oficinalss. Yet on all sides of it will pro- 
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bably be found a rich forest vegetation that grows luxuridntly , 


up to the very edge of the grass, where it terminates abrupt! 
without any dwarfed or stunted undergrowch on the border-line 
to show that the soil gradually changes from a fertile ton sterile 
character, Sir Emerson Tennant, in seeking for an explanation 
of this curious phenomenon, appears to have been completely 
baffled, for he auggests nothing beyond what. is contained in o 
quotation from Humboldt in reference to the grassy plains of 
South America, where that great traveller speaks of the destruc 
tive custom of setting fire to the woods when the natives want 
to convért the soil into pasture. One reason, which seems to 
be quite conclusive against this explanation being applied to the 
grass-lands of Ceylon, is that cleared forest-land, lLowever 
neglected and impoverished, does not run into grass auch as is 
found on these Patenas, but into o dwarfish jungle called 
“chena,” and then again, after a considerable period of time, 
into forest Besides, it very irecuendy happens thal these grass- 
lands are the very last pieces of ground that one woukl expect 
the natives to -elect out of the forest to bestow labour oa in 
clearing and burning. Another and minor argument against 
this view is that the natives, whose traditious extend back for a 
considerable period of time, can give no account of the opm 
uf Patena-lands, as no doubt they would be able to do 1f their 
ancestors and themselves were the cause of thei: existence, Other 
causes, therefoic, than that of human agency must be sought for. 
One of these I believe I discovered during my residence iu 
(‘eylon, and IT should be glad to leain whether any of the rearters 
of NAL URE have noticed the same in any part of the gneiss forma- 
tion of Southern India, or indeed in any extensive gneiss formation 
within or without the Tropics. How far this particular cause 
operates in other instances than the one presently to be men- 
tioned I am unable to say, but Lam inclined to the belief that 
although it docs not hold universally, it nevertheless holds pretty 
Seeelerte in the case of the larger patenas. It must be remem- 

ered that the mountam region of Ceylon w entirely a gneiss 
fyrmation, very much dislocated during upheaval, and consisting 
at the present time of exceedingly deep valleys and precipitous 
mountain ranges. In thin pneissié series occurs a band of lial f- 
formed «uartzite several hundreds of feet in thicl,ness, to which my 
attenlion was firat attracted by noticing that below it, ic, where 
its ders accumulated, nothing but patena was to be found, 
whilst above, where the ordinary gneiss rocks were in a state of 
disintegration, the jungle and coffee was of a most laxuriant 
choracter. ‘his band of quartzite stands out from the ordinary 
eneiss cliffs in the valley leading from Pussellawa to Ramboda, 
about twenty miles south of Kandy. It extends for about five 
miles in the form of a cliff, broken through here and there by 
ravines. Itsu ‘ae surface, beginning at an elevation of 4,500 
feet on the Tlelbodde coffee estate, dips under the main water. 
fall at Ramboda, and disappears under the ordinary gneiss at 
an elevation of about 3,000 feet above sea-level. This tock 
weathers very black, and is distinguishable at a distance of 
several miles from the ordinary gneiss above it and in its 
neighbourhood, It seems to disintegrate into little else than a 
quartz sand impregnated with iron and entirely inoapable of 
supporting the usual forest vegetation with which the district, 
except in this particular spot, abounds. I have been informed 
that yn the extensive patena district of Ouvah, which, roughly 
speaking, is a plain almost surrounded by mountains, a few 
miles south of the district just mentioned, and separated from it 
by the mass uf mountains in the iglend, the seme 
quartzite formation occurs, but not having had an opportnnity of 
visiting and examining it, I am unable to aay how iifory 
matior is to be Lon, When one remembers how eX. 
tensively the is broken up thtoughopt the whole of this 
mountain region of the Kandyan province, it stems hot impyob- 
able that other patenas, especially the larger ones, owe their 
origin to the cropping out of this quartzite bad, alkhough it is 
dificult, probe impossible in many cased, to d tie shat 
) CASE. 

, ; m. Apuat' 
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The Estimation df Ucea by mente of Mypobromite 


ALtow me to cotrect a sight mistake into which your reporter 
has fallen, no doubt madvertently. 

Knop was the first to prepose (m1 1870) the use of a strongly 
glkalme solution of hypobromite far the estimanon of urea in 
place of the hypochionte previously eraployed by Davy Every 
chemiat who since 1870 has worked with the process has, as far 
as 1 am awate, retained the exact compoaition of Knop'’s hypo- 
bromite solution. 

The modifications mn details which I have proposed are there- 
fore for the purpose of facihtating the worlang of Knop’s pro- 
cent, process 1s, I beheve, the one best suited for geneial 
use, Cerlamly to other process os yet devised cquals it in 
ripudity and ease of working, and few, if any, surpass it in 
accuracy, If, then, 1t should be deemed desirable to attach any 
names to this proceas, I would suggest that 1 be cilled the 
geen ara process A Durand 

estmunster Hospital, February 24 














Colceme Juha in Texas,—Venomous Snakes devouring 
each other 


In Chapter xv of his ‘‘ Geogiaphical Distribution of Animals,” 
Mr, Wallace mentions Co/anis (belongmz to the Nymphald+) 
as one of the South American forms, which do not pass north of 
Costa Rica or Nicaragua I have taken, though only once 
durmg mine yeais, a female of Codrmis ja, Hubner, here at 
Tastrop, on the Colorado, in about 30° N, latitude, but 1 believe 
this to be the first tume where said species his been captured in 
temperate America 

I do not know whether the fact has been observed before, that 
one venomous snake will devour another belonging to evin the 
same genus ‘Some time ago 1 captured, on the Guadaloupe 
River, a luge and very thick Aacistsodon funar (Water 
Moccasin), one of the ( rotalide, and upon opening it, found 
inside a large and quite well preserved specimen of A ncests odon 
contertrex (Copperhead) 

Although I have examtned many venomous snakes since, I 
never found a similar case, and the stomachs contamed only 
mice, frogs, &c J oLirut provi 

Dastrop, Teras, I cbruary 7 





Lowest Temperature 


Tux temperature expenenced dung the night between I eb- 
1uary 28 and Match 1 was so exceptional, that it may be thought 
wuithy of a passing remark = =‘The minimuin acading at this 
obseryatory was 9 1° F , which us the lowest 1ecor led during the 
last sixteen years, that of December 24, 1860, was, however, 
lower, being 6 7° ‘Lhe lowest readings for 1 cLinary and March 
dunng the past twenty-eight years were respectively 10 1° on 
I Gbruary 1, 1855, and 14.§ on Maich 4, 1866 

Stouyhurst Observatory, March 2 > J Pexny 


Meteo: 


I saw the meteor desembed" by Mi Ingleby on February 26, 
about 620 1M, Greenwich, from the railway platform at 
(aloucester It was moving very slowly from right to Jelt 
parallel with the horizon to the nght of thc moon, and a good 
deal below her, ] should think two or three degrees at least 
A bright track was left behind The sive must have been 
considerable for it was a very brillant evening, and st: almost 
dayhght. No stars were vimble im that part of the shy 1 
could not then see the position of Sinus, however It was 
tolerably bright twenty minutes later. Gloucester 1s nearly due 
west of Iiord, and about 100 mules distant ino strarght line 

Westbury-on-Severn, March 3 ALbEKL J Moir 


pence paneer earner Sean soars wt wren a aa scone 

REPORT ON THE GOVERNMENI METEOXO- 
ei LOGICAL GRANT 

HE following is the Report to the Lords Commis- 

T sioners of her Majesty's Treasury by the Committee 


appointed sn November, 1878, to inquire into the cond. 
tions and mode of admnistretion of the annual grant of 
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Rd, Strachey. We hope to make a few camments on the 
Report in our next number. 


1. We have, in accordance with the Treasury Minute af 
November 2, 1878, made the mquirles theram mentioned. In 
doing so we have gisked for the op:mon of the President and 
Couneil of the Royal Society, who have favoured us with ati 
elaborate report e have also taken evidence from members 
and officers of the Committee which has hitherto admuinstered 
the grant, and from many othe: persons whose options “p 
peared to us to be important, ether on account of their scent 
eminence, their oficial position, or their practical hnowledge and 
experience of the subjects in respect of which, and the classes to 
whom, meleorological knowledge 1 specially useful ‘Lo this 
report and evidence, which are contained in the Appendix ta 
our Report, we desire to refer in support of the following cvon- 
clusions — 

2 ‘Lhe business of the Committee may be considered under 
two heads, viz — 

(1) The Meteorology of the Ocean 
(2) The Meteorolozy of the British Isles 

And the business relatin, to the latter of these may again he 

subdivided as follows, viz — 


(2) That branch which by the use of the telegraph coflests 
material for, and assues daily weathe: charts and storm 








warnings 

(4) "Lhit branch which collects, digests, and publishes meteoro- 
logical stalisties This last branch depends on two 
sources of mformation, wiz (1) on observations taken 
ata limited number of stations which are provided wi 
oclifstecording instruments, and which furnish continuous 
observations , and (2) on observations taken by the eye 
at stated daily periods at more numerous intermediate 
stations. 


3 All these divisions and sub-divisions of the business have 
produced results of value, and should be continued For more 
specific information on these points we heg to refer to the evi- 
dence, and cspecially to the repoit of the Presndent and Council 
of the Royal Society. 

4 Ocenrn meteorology should, we think, be transferred to the 
Hydiographical Department of the Admiralty lhe reakons 
for this are, first, that whil.t this department 15 equally able 
with the present Committee to collect obseivations from mers 
chant ships, it must be better able to collect similar observationg 
from he: Mayesty’s ships, and, secondly, that from its expe- 
rience in chartography and in nautical wants, it 1s specially come 
petent to put the results in 1 form useful to navigators. 

5 In performing this new duty the Hydrographical Depart- 
ment should be im such relation with the office or department 
which manages land meteorology, as to insure that the ebser- 
vations taken at sea will be so made and digested as to Le ayml- 
able for stientific purposes 4 connection with those made on land. 

6 Every effort should be made to act m concert with other 
nations in ocean ot $0 that labour may be economised, 
and the utmost possible use be made of all available milenals 

4” In recommending the above transfer we assume that the 
Lords of the Admiralty will be willing that the Elydrographicat 
Wepartment should undcriike the duty; that that department 
will he organised and made in ll respects adequate for the pur- 

ose ; that the observations from merchant ships which have 

en hitherto successfully collected by the present Committee, 
and which are necessarily more numeious and more varied than 
any which can be obtained from the Koyal Navy, will coritiniue 
to be collected , and that the advancement of science, so far as 
the ocean ig concerncd, will be no less an object with the a bane 
graphical Department of the Admuralty tha it has hitherto 
been with the present Committee 

8 Ag to land meteorology we have constdered the alternative 
proposals of appointing one permanent head, as was the case 
before 1866, and of leaving matters to be managed bya Com- 
mittee in the same manner in which they have since been ma- 
naged. But we cannot recommend either of these proposals, 
As regards the first, although 1t may be desirable at some 
future time to create a permanant meteorological establishment 
on some such footing as that of the Astronomical Observatory at 
Greenwich, with an officer of scientific cmincnce at its head, pe 
think that matters are scarcely 1rpe for sucli a step af present, 
As regards the second, xt cannot be cxpected that the gentlentde 
who now costitute the Meteorological Committee, and who have 
by way of expetmment given much valuable time to the work ia its 


4G0 


oe ee ae hl ine * penny 


— stages, will continue to do xo under the existing cond- 
tidns, 

gy, We think, however. that the Royal Society should be invited 
to continue to recommend to the Government persons eminent 

n science to superintend the work, wnder the title of a Meteoro- 
ical Council, ‘They should be appointed for limited periods 
should be eligible for re-appointment. They should Le fewer 
in number than the present Committee, and the means should be 
provided of remunerating them in the shape of fees for attend- 
ance, They should have and exercise complete control and 
supervision over and he responsible for the business, expenditm e, 
and staff, the chief officer of which would be more appropriately 
designated by the tide of secretary than by his present title of 
director. The important duty of selecting a chairman, would 
reat with the Royal Society or with the members of the 
Council. 

40, The present system of collecting daily information by tele- 
graph and of issuing storm-warnings shonld continue. There is 
evidence that it is of real value to the seafariny population, and 
that st leads them to thought and observation on the subject of 
weather. The want of communication by telegraph on Sundays 
rig aserious defect in the system, which ought to be reme- 


11. An endeavour should be made to put into clear shape, 
and to issue, for public information, the maxims or principles 
upon which storm-warnings are in future to be given. This 1n- 
formation should be revised from tome to time so as to embody 
the latest results of ience. 

12, ok Hpsor of — any weather-charts, with explana- 
tions, sheuld continue, with such improvements as experience 
may from time to time suggest. The information thus given not 
only creates a general interest in the subject, but is of vatue to 
persons who are disposed to engage in the discussion of scientific 
meteorological problems. 

*3. A certain number of continuously self-recording stations 
should be retained. But it may deserve consideration by the 
Council whether some at any rate of the existing stations may 
not be discontinued, and others obtained on more elipible sites 
Doubts have also been expressed whether in the present state of 
meteorological science the ininute exactness of the observations 
now taken at theee stations is of sufficient comparative value tu 
justify the whole of the costs which they mvolve, when there are 
so many other objects of meteorological inquiry which call for 
increased expenditure. 

14. The present system: of supplementing self-recording obser- 
vations by returns from eye-observers at intermediate stations 
should be continued. ¢ positions of these latter stations 
should, however, be revised, and their number increased, 
especially in lreland (where at present there are but few of 
them) ; so that the returns may exhibit a fair representation of 
the different climates and weather of the British Isles. [very 
possible endeavour should be made to secure the co-operation and 

et the efforts of the different societies or other local bodies 
onpsect in meteorology, and to further the aduption of uniform 
methods. 


ag. The evidence of the Astronomer-Royal and of other seien- 
tific witnesses contains some important observations on the form 
antl extent ob and to which the results of the observations should 
be published. This isa subject which deserves the careful atten- 
tion of the Council with a view to saving all unnecessary ex- 
pense on the one hand, and on the other to publishing the 
results in such a form as may render them most available for 
ase by men of science. | 
16, There is evidence & show that the system adopted in the 
United States by which observations are taken over the large 
axea of the North American continent and are soieinanicated ty 
telegraph to Washington, is of great value both for the imme- 
diate practical purposes of agriculture and navigation, and also 
#e throwing light on the general movement of the atmosphere. 
The position and extent of the United Kingdom do not admit of 
pity clitilar system of equal value. But rt is desirable in the 
genera! interests of science as well as for practical purposes, that 
\ by moans of co-operation between the different European nations 
synchyonous observations should be made throuvhout Europe 
and the adjacent seas, s0 as to afford all possible facilities for 
synoptic charts of the weather in Europe, To this end this 
country should give all the help it can. 

17. There is 1 evidence that the science of meteoro- 
logy at the present moment stands in need of hypothesis and 
oe if not more than, of observation, 
It is not easy to lay down any stile concerning the insthod by 
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which such investigations may be promoted, But we think that 
the Council ghould be at libert 


to appropriate a part of their 
annual grant to the purposes of any choca renantches wihils 
they may think important, and in such cages it should rest with 
them to select the investigators, and fix the remuneration. 

18, There is evidence of a connection between weather 2 
health ; but it does not appear that any special meteorological 
observations are wanted at present, or are likely to be wanted in 
future for this special purpose, other than the observations 
which, under the scheme we have recommended, the Connell 
should collect for general purposes. 

19. Again, the importance of meteorological data to the apri- 
culturist and dealer in agricultural produce is clearly established. 
But neither do their requirements demand other observations than 
should be included in the general returns and information ob- 
tained by the Meteorological Council. 

20, As regards the forms in which the information thus col- 
Iected can be made most available for sanitary and agricultural 
purposes, it appears desirable that the Meteorological Council 
should place themselves from time to time in communication 
with the Registrars General, and with such bodies as the Medical 
Council, and the Agricultural Societies of the United Kingdom. 

21. The expense of the scheme we have suggested may be esti- 
mated as follows :— 

The following return has been prepared by members of our 
Comnuttee who are also members of the Meteorological Com- 
Be of the approximate present cost of the Meteorological 

ICE po 





Director's office and general cuntrol tee aes 2) 500 
Ocean meteorology, excluding supply of anstra- 
ments . area” 0 sas » a0 ase ,§OO 
Land meteorology including self-recording ob- 
servations and supply of mstrumetits wee 3,500 
Telegraphy and storm-warnungs ... ss, 2,500 
Total .. ou. £10,000 


The modifications that have been proposed would lead to 
certain additions to the necessary outlay, among which may be 
specified— =, 


& 

Remuneration of Council, say . . 1,000 
Special scientific researches =... . 1,000 
Extension of telegraphy on Sundays 500 
New land stations, . wk ee wet HO 
Inspection of stations Ty 500 
Total eae eae a hove 44 500 

Deduct for ocean meteorology transferred to 
Admiralty : tc ay ave, ae, GOO 
Net increase » » $3,000 


This sum being added to the present grant of 10,000/, would 
bring the whole sum to be placed at the disposal of the Council 
up to 13,000/. yearly. Assuming the expense of acean meteoro- 
logy transferred to the Admiralty to remain under the new ar- 
rangement at its old figure, 1,500, ' the whole additional annual 
burden on the National Exchequer proposed in the above sug- 
— is 4,500/, or 14,500/., instead of the existing grant of 
10,000/, 

22. With reference to the Scottish Meteorological Society, 
the representations of which have been specially referred for our 
consideration, we desire to offer the following remarks :-—~ 

It seems essential that any grant of public money for the pur- 
poses that have been indicated in our recommendations, should 
be applied under the immediate responsibility of the Council, 
and that no expenditure should be incurred which those pure 
poses do not absolutely require. There is evidence to show that 
a large and trustworthy amount of co-operation may be ob- 
tained. in all parts of the United Kingdom, from observers 
who do not require remuneration for their Page Besashe seoans 
very important that such co-operation should be fos to the 
utmost. Any system of payment far meteorological registers 
which was not very strictly limited, would necessaslly involve 
the coticession of payments to all observers, aad might es 
very large outlay which has hitherto been avoided, and w 


there is reagan to believe is not at present really called for, - 
We are of opiniaa, Gherstore, thst oa pepe ghould 
be made from the grant placed at the of the Meteor. 
2 eo paragraph og of this Mepeet, 
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logical Council to the Scottish Meteorological Society, as are 
necessary for obtaumng observations at stations required for the 
purposes of the Council ; for securing the proper mspection of 
stations the registers from which are required for the genes! 

urposes of the Council s for the needful compilation and check 

{ such régisters ; and for meeting other charges directly ansing 
from these services ; or for special researches couducted by the 
Soaety with the approval of the Council ; but that no grants 
should be made to ordinary observers, nor for any general pur- 
poses of the society which le beyond the scope of the operations 
to be placed under the Council. 

23 We think thet the same principle should be apphed to all 
gumilar tocal bodies interested in the study of Meteorology , s0 
that, in fact, nO payments should be made to them except for 
results sought for by the Council 

24, We have indicated above in very general terms the func- 
tions of the proposed Council, and we do not think it desirable 
to fetter their discretion by further detals. We append, how 
ever, to this report a paper by a member of the present Com- 
mittee of the Royal Society, who is also a member of our Com- 
mittee, stating what, according to present experience, are, m his 
opimon, likely to be their duties 

2§ The later stages of the inquiry m relation to the transfer 
of oceanic meteorology to the Adnuralty bave rated some 
serious questions of expense, which the Government wul, 
doubtless, require time to consider We think it only just to the 
Committee which has heretofore had the administration of the 
annual grant to report our opinion that very good and valuable 
work 1s being done by 1t, and that if funds were provided to 
admit of the more responsible and more extended action of the 
Council, as suggested in paragraphs 9 and 22 of our ore t, and 
if, at least provisionally, some assistance were given to the Scotch 
Meteorological Society, the moreimmediat. objects referred to 
our Committee would be met, and there need be no intcrruption 
of the Committee’s operations pending the delay, 1f any, which 
may occur, whilst the feasibility of transferring oceanic meteoro 
lopy to the Admuralty 1s bemg maturely considered by her 
Majesty’s Government 

1t 38 important in connection with this part of the subject to 
bear in mind the strong claims which the Supermtendent and 
other members of the existing staff hive to continued employ 
ment, 

26, In xecommending the above changes we fecl bound to 
express our sense of the great value of the disinterested services 
which, at the cost of much time and Inbour have bren rendered 
durimg 50 many years by the Committee appointed by the hoyal 
hociet 

24 We are aware that what we are proposing ts still tentalive 
only, and we recommend, in conclusion, that there shall be a 
further inquiry and report at the end of (say) five years 
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RASEARCHTES ON THE SPECIRA OF 
METALLOIDS * 


"THs paper was published by Mr. Thalen after Mr 

Angstrom’s death. Mr Thalen states, im the mtroduction, 
that only the first sheet was printed dumng Mr. Angstrom’s 
life, who m the remainder would have inked to alter some 
passages and add others Yet we take it that such altciations only 
wouli have referred to matters of detail, aml that as far as 
thé general conclusions are concerned the paper re; resents fairly 
Mr Angstrom’a opinion on the important questions discussed 


therem Mr. Thalen hag made the measurements, while the 
veoh were made by him m conyunction with Mr. 
strom 


__ After a few Instorical remarks the authors give she following 
jadgmment on the question of double spectra — 
“* We are far from denying that the lines of an mcandescent 
S may Come aut 1m preater number as the temperature, or per 
ps only the quantity of redsating matter increases, or that some 
rays may incrakse much quicker then others in intensity But it 
is cettain jaa the aggertion of Rina physicists that Bre lines 
y seen may Gisappent altogether, and that m this way 
the spectrum may change completely in appearance 18 as unlikely 
from « theoretical point of view as it is contrary to experience 
Tf euch properties were real all scopic researches would 
be et iinpodsible ax each « t could play as far as tts 
is concerned the parts of a Proteus. 


t i : 
fromt a paper in the “* We R Someutia Sclenuarun 
u Wile fey PS, by A J. Thar hea R a halen 
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“We do not deny that an elementary body may in certalt 
cases give different spectr: The absorption spactratn of rodine, 
for instance, 1s quite different from its emission etrum, 
obtained by means of the electne spark, All bods existing m 
different allotiopicy states will give different spectra nile 
ing to these culferent allotropic states provided that the allotrepiec 
states still eaist at the temperature of incandescence. 
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‘¢ Oxygen, for instance, would present two different absorption 
spectia, one belonging to oxygen the other to ozone But as 
ozone 13 destroyed at a high temperature, only one spectram of 
incandescent oxygen can exist 

Sulphur in the soltd state exists in different allotropic states, 
and some observations lead us to beheve that even asa gas xt 
may exist in different states, Supposing this to be true, sulphur 
will give us several absurntion spectia, while the possibility of 2 
single or several emisiton spectin depends on the question 
whcther the more complicated allotropic states support the 
icmperature of incandescence, 

“Jt is evident that the above cases do not form an exce 
to the general law which we have given, that an elementary 
body cin only give one spectrum — In fact, 1f we suppose that 
the allotropic state 15 due to molecular constitution, 1 will possess 
from a spectrascopic pomt of view, all properties of a com 
body, and m consequence it will be decomposed m the same 
manner by the disruptive discharge of electricity.” 

The paper then goes on to aiscuss the difference which, is 
noticed in the e’ectnc spath, between the aureole and the spark 
us If Messrs Angstrom and Thalen sum up what they have 

aid on the sul jcct im the follow words ~ 

I ‘Lhere ae two kinds of electric discharge, one of tension, 
wlich takes place by explosion, or disruptively, the other of 
quantity, which takes place by conduction, or continuously. 

2 By the disruptive discharge which always takes place when 
the tension 15 suffi.iently zreat, the body is, asa rule, torn inte 1ts 
smallest particles, and thus decomposed into its elements of the 

body 1: compound, The phenomenon of :ncandescence which 
accompanies both the mechanical disruption and chemical de- 
composition, cinnot be considered as a consequence of the aug- 
mentation of temperature, but we ought rather to say that the 
high temperature 15 an effect of the mechanical and chemical 
force which disintegrated the body In ad«lition to the deconte 
po ition pruduccd directly by the disruptive discharge, we may 
hive chemical actions, which are, however, of + secondary nature 

3 When the electricity 1 conducted by conduction we myst 
distinguish between two actions We have actions which ate 
entirely due to he it, and which belong to the conductors them- 
selves. ‘I hey inciease with the square of the tensity of the current. 
We have, secondly, actions which make themselves perceptible 
at the surface of bodies, and which are proportional to ms 
tensity of the current These latter actions are confined m 
elementary bodies to a variation tn temperature, but if the bod 
1g Compound they may consist in chemical effects, which we c 
electrolytic actions, These two phenomena, the Peltier effect 
and the phenomcnon of clectrolysis, must be considered as dif. 
ferent minifestations of the same force, one or other of the 
actions takes plaice according as the body is simple or compound. 

‘Lhese laws, which are dcmonstiated to hold for solid and quid 
bodies, must also be applied to gaseous bodies, where we must 
therefore expect alecuclylic actions as well a» chemical ones of a 
secondary nature 

Out authors then gn on to discuss the spectra of carbon and 
their compounds, They begin agal with a lustorical statement 
of the work done in this respect, and as this part of the paper 
does not contain anything new to those who aie interested im the 
matter we pass to the question which they propose to solve : 
‘‘lfow aie we to explain ali these different spectra of carbon 
compounds?” They draw attention to the fact that all these 
spectra have a common characteristic, as they consist of bands 
which can be resolved into fae lines There is, however, one 
spectium which must be attributed to carbon, while the authors 
attribnte all othe: spectra to carbon componnds, ‘This spectrita 
wane spectrum It. obtamed from carbon poles by means 
of a powerfal jar 3 

If we allow @ spark to pass between carbon electrodes, the 
lines are not seen in the muddle of the field, but only clope to 
the poles similar to the metallic lines. If the discharge pass 
through some carbon compeaund, one obtams not only these ear< 
bon Imes, Wat aleo those of oxygen, hydrogen, or aatvogen, that 


t Teds the spacti vat marked hy Watts No 1V,~4 5 . 
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tay - belonging to the elements entering into the carbon 
pound, : 

Roand the electrodes of carbon we observe duriag the disrup- 
tive discharge an aureole, which indicates a continuous discharge. 
‘The spectram of the auteole depends on the ngture of the medinm 
in which the duchatge passes; in nitrogen we find the bine and 
violet groups which characterise cyanogen ; in hydrogen it is the 
spectiusa of the hydrocarbons! which we observe ; in oxygen we 
get the spectrum which a Geissler tube, filled with carbonic oxide, 


iS, 

The shaded bands ‘of cyanogen which are situated in the bluc 
and violet part of the spectrum, are also seen if the spark passes 
the lumipotis part of a gas flame, or in the voltaic arc between 
the carbon electrodes of a powerful batt In the spectrym 
Of ‘the voltaic arc, however, the brilliant lines of cyanogen aie 
mixed with those of hydrocarbons, the splendour of which is 
stil! more magnificent. 

After these observations we may consider it to be a demon- 
strated fact that the aureole pives respectively the spectra of cyano- 
gen, bh rbon, oxide of carbon, or carbonic and, according 
as the gas which surrounds the electrodes consists of nitrogen, 
hydrogen, or oxygen. The most natural supposition is, there- 
fore, that the apectra Delong really to the compound bodies, 
which is the more probable as the general appearance of these 
Spectra sugpests at once an origin of compound bodies rather 
than of elementary boilies. 

it is well known that carbonic acid is decomposed by the 
electric current, and that the spectram which is observed belongs 
exclnsively to carbonic oxide, which is formed. One might 
therefore imagine that carbomic acid would not have any spec- 
iruto of its own, 1/, however, carbonic acid is formed, as, foi 

dostange, while cyanogen burns, it appears probable that hnes 
belonging to carbonic acid can appear, and this opinion has been 
confirmed by an observation of Plucker. Ile has found that the 
shaded ved bands of cyanogen burning in air or in oxygen be- 
cbuié stronger and wider as the combustion becomes stronger. 
An experiment made by us with a spark passing in cyanogen 
gas, circulating in a glass tube and freed thercfrom by dogrees of 
every trace of oxygen, hes taught us that these red bands only 
extended to the band of kydrecarbon, and even vanished 
during some instants of the experiment. The probable cause of 
the ap ce of the spectrum of hydrocarbon in this case must 
be fo for in the impossibility of drying the gas completely, 
if it is prepared with cyanide of mercury. 

Tt segms to us thal it is much more difficult to expla the 
is Seo of the spectrum of hydrocarbons in the combustion 
gf any compound of carbon and hydrogen, and also, according 
to Mr. Attfield, in the flame of carbon disulphide. Though this 
spectrum was considered by some observers to be due to carbon, 
we cannot accept this view, and for this reason : If we employ a 
condensator the spectrum of coal gas shows not only the spectrum 
fm question, but algo the linea of carbon and hydrogen. The 
éppearance of the shaded bands, being similar to those of cyano- 
gen, shows at once, as we have repeatedly said, that the body 1s 


? 


e difficulty, it seems to us, must in great part disappear if we 
ere show that the aame chemical ge Fa is always formed 
. Berthelot has shown 


the cambustion of any hydrocarbon. 
to be trite. According to him acetylene is formed whenever 
a neoagen ¢ combustion of any hydrocarbon, ether, &c., takes 
trodes baie oh y provable that toe 
trodes in t is thereiore very able | 
spectrum which is formed for all carbon Supodads is due to 
R 
Ags far as the observation of Mr. Attfield is concerned, that 


oxide of carbon gives the ordinary spectrum of the hydro- 
carbons, we must observe that this not agree with our own 
experiments, In a Geissler’s tube, containing ic acid of 


carbonic oxide, one can certainly find traces of the spectront of 
' on, ag the gas is never altogether dry, but according to 
depen le mance barngpe ig particular spectrum of oxide of car 
ne 
To the left of the Fraunhofer line G one sees generally a ¥ 
We find hae the 


line really belongs to carbon, 
same thing which we have mentioned speaking of the spectra of 
cox that, often the spectrum of the oxide $s mixed 
with some of of the elementary body. 
As % second Meters. Angetrom and Thalen take the 


& Mews, Heuststen en Tian aul) Swan's spevtrian of the Goruile xhe 
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kpectrum of sitrogen. 
=A first Observed by Angstrom, while v, a, en 6 a 
different anectrom seen in the euxqola takes 
Rn Raat ned ec 
ut a 
following is tranzistion of the 3 rerarkes eth the 


of the two tra : 
3 to the interpretation of these two spectra we think that 
they only depend on the way in whioh the electric di ¢ 
takes place, and belong to two different bodies. The 
of lines caused by the ive discharge must be attributed to 
nitrogen ag it appears in Geissler’s tubes wndet the snmé circdm- 
stances; whith accontpatny the disruptive discharge, but the 
shaded bands belong doubtless to some combination of nitrogen 
formed by the discharge of quantity or by conduction. 


¢ « 

Tn the auveole at the positive pole we find a great number of 
shaded bands in which we distinguish two different series, one 
situated in the least refrangible part of the apectrum, amd 
another in the green, blue, and violet parts. The appearance of 
these two series ig different and gives rise to the suspicion that 
they Lelong 1o two different bodies. Whether this be true or not 
it is certain that thei: mtensity varies much according to circum- 
stances and in different ways. 

At the negative pole we observe 4 bluish violet-shect the apec- 
trum of which, situated in the green, blue, and violet, does fot 
change with the nature of the electrodes. 

In Geissler's tubes, containing rarefied nitrogen, we find for 
the continuous discharge the same spectta as in the aureoles in 
the atmosphere. Hut the poutive light, which 1 very interize, 
is not only seen nea: the pale but also in the rs crrge! Miseed of 
the tube. At the megative pole the bluish violet sheet gets 
larger and more brilliant as the exhaustion pr 

We now ask which combinations of nitrogen can cause the 
spectia of the continuous discharge? As far as the negative light 
16 concerned wé are in complete ignorance on the subject. As 
to the gas which 1s found at the positive pule one can prove by 
means of a solution of sulphate of ron that nitrogen dioxide is 
formed. It ig well known that the electric spark passing through 
air produces the red fumes which indicate tle existence of nitrous 
acid. It follows that nitrogen combines under these circumstances 
with oxygen, The only question therefore is, where does the oxygen 
come from in a tube filled with nitrogen? We must remember 
that in making nitrogen we can never entirely get rid of air, or 
at least there will always be a trace of aqneous vapour present, as 
is shown by the hydrogen line C. This fact sufhciently explains 
the possibility of the presence of a compound of nitrogen and 
oxygen, As the luminous spectrum bears no resemblance to the 
absorption spectrum of nitrous acid fumes, we conclude that the 
dioxide of nitrogen causes the shaded Lands at the positive pole 
or m the auredle, and in the capillary part of Gewaler’s tube 
containing nitrogen, Several expenments are mentioned whigh 
have been made hy the authors, Those on the spectrum of 
carbon run as follows :— 

1. Spark between carbon electrodes in axygen with condenadtor. 
The lines of oxygen and carbon are seen. ; 

2. Spark between platinum electrodes, 95 mm, apart in 5 
current of carbonic aud, Two jars used as condenser. The 
revolving mirror showed that the spark was instantasicous. The 
lines of platinum, carbon, and oxygen, were seen, 

3. Same as@. Distance of electrodes 5mm, The aureole 
gaye the spectrum of carbonic acid. au 

4 Spark between aluminium electrodes to mn. apart, in a 
current of coal gas, The lines of hydrogen, carbon, and the 
bands of cayburetted hydrogen are seen. 

§, Spark without condense: in a current of cyandgen, ‘The 
lines of hydrogen, nitrogen were seen, besid¢s bands of 
caruret tydeogen, and some banda of : 

The experiments on the spectram of no have been nade 
with ntmidspheric air. A solution of tron Wis eel to 
show the ce of dioxide of nitrogen. ‘The appearance of 
Gelgsler's at various pressures are piven, ar 

of all the spectrs discussed an the paper 
‘are not onlg for the more intense lines or banda, byt exact 
mic ‘opastirements of some of the band. The nares of 
the authors ave & searootes the 
—— Kxceliont plates with, ‘drawing: 
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SIR WILLIAM THOMSON ON NAVIGATION 


OPULAR lectures rarely contain much that deserves 
L repetition or notice in @ review. But when the 
Jecturer ig Sir William Thomeon and his subject navi- 
ation, we may be sure that we shall hear something 
that we have not heard before, and that we should hear 
if we wish to keep abreast of the advance of nautical 
acience. ena reformer contents himself with merely 
making * ons reitingeyeg # Pi os to test thent, 
is work is comparatively easy and its results are propor- 
ss valueless. The saoucdions of Sir W. ahoensea 
heve the very special merit that they are submitted to a 
cal test before he gives them utterance, and after 
has done so he is far from considering his connection 
with them over. Every part of every crude idea or novel 
appliance is submitted to a searching process of natural 
selection which must cost the author as much labour as 
to watch it gives the onlooker pleasure, and those who set 
only the final survival of the fittest cannot form anything 
hike a just conception of the time and pains which have 
been bestowed on the rejection of the less fit, 

We cannot here find space to notice those parts of 
the lecture which are the reproduction of old and 
received truths, interesting though these are by virtue of 
their skilful dressing. We must pass on at once to men- 
tion one or two points which are either in themselves 
new, or which have as yet failed to secure the recognition 
they deserve. 

The first important novelty we come to is the discovery 
by Mr, Hartaup, astronomer to the Harbour Board of 
Liverpool, of a system of rating chronometers, which 
gives an almost perfect means of compensating for 
change of rate due to change of temperature, It had 
long known that no compensation balance could be 

e¢ to keep time correctly through wide ranges of 
temperature :— 

“Thus the best chronometers of the best makers in 
modern times are practically perfect only within a range 
of 5° or 10° Fahrenheit on each side of a certain tempera- 
ture, infinitely near to which the compensation is perfect 
in the individual chronometer. 

“* The temperature for which the compensation is per- 
fect, and the amount of deviation from perfection at tem- 
peratures differing from it are different in different chro- 
nometers. Mr. Hartnup finds that at the temperature 
for which the compensation is perfect, the chronometer 
goes faster than at any other temperature, and that the 
ra’‘e at any temperature is calculated with mar- 
vellous accuracy (if the chronometer be a good one) by 
subtracting from the rate at that critical temperature the 
number obtained by multiplying the square of the differ- 
ence of temperature by a certain constant cient.” 

Two chronometers receatly carried from Liverpool to 
Calcutta, when rated on Mr. Hartnup’s plan, gave a mean 
error of six seconds, while by the ordmary method the 
reckonings of Greenwich time from them differed by 
4 mimutes 35 seconds, The navigator could easily secure 
the advantages of Mr. Hartnup's system by noticing the 
temperature of his chronometer-case daily, and entering 
a fow figures it a note-book, His work would be much 
ese . the gat a pcacte = were graduated o 

at umbers of degrees from the temperature o 
maximum rate, e 


The lecturer discusses at considerable length various 
modifications of the pressure-log, the invennon of Mr. 
J. ®. Napier and Mr. Berthon, the principle of which is 
to measure the speed of the ship by observing to what 
height a column of water rises in a vertical tube, the 
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bottom é¢nd of which dips into the sea and faces forwards, 
It shows the ship’s velocity through the water at any 
instant, instead, like all other logs, of telling the dis- 
tance run during a known length of time. The latter 
piece of information is what is chiefly wanted for the 
sae of ordinary navigation, but the former could not 
ail to be of immense use in the navy when ships are 
sailing in squadron. Even now, a rough approximation 
to a knowledge of velocity is got in the navy by the use of 
indicators showing the number of revolutions per minute 
made by the screw, and these satisfy very imperfectly the 
requirements of the case, as appears from the evidence 
given at the court martial on the loss of the Vanguard. 
The Admiral signalled to the squadron that his ship was 
about to go at thirty-three revolutions, which he after- 
wards explained to mean that he desired the squadron to 
go as nearly as possible at a speed of seven knots. Had 
each of the ships been provided with a pressure log, he 
might at once have given an order of whose meanin 
there could have been no possible doubt, and which it 
would have been perfectly easy for every ship to obey. 
The taking of soundings to determine the depth is one 
of the most important of nautical operations. In surveys 
of the ocean’s bed and for guidance in cable laying, 
soundings have to be made in great depths, often of 
several thousand fathoms, The trouble time in- 
volved in taking a deep-sea sounding have been greatly 
reduced by Sir W. Thomson by the substitution of a 
single steel pianoforte wire for the hemp rope formerly 
used as a sounding line. The advantage of the wire is 
the comparatively small resistance it meets with in pass- 
ing through the water. When hemp rope is used for 
sounding in deep water a weight of three or four hundred 
pounds must be attached to it, and even then it. descends 
very slowly, When it reaches the bottom the weight 
is detached by a trigger and is therefore lost. When 
wire is used a weight of about thirty pounds suf- 
fices ; it descends very much more rapidly, and there 
is nothing to prevent its recovery each time. For 
very s depths such as are met with in the imme- 
diate neighbourhood of land, the hand lead is convenient 
and sufficient, but there is a third class of soundings, 
those which are (or should be) made in depths of about 
twenty fathoms and upwards when a ship is approaching 
land, To be able to take “ flying ” soundings—that is, to 
find the depth without stopping the ship—in any ante 
from 20 to 150 fathoms, is a matter of the greatest possible 
importance in ordinasy navigation. Sic W, Thomson has 
succeeded in making it easy to do this, by the aid of his 
pianoforte wire in combination with another apparatus 
which he described at the recent meeting of the British 
Association. This consists of a pressure gauge of very 
simple construction, which is attached close to the end of 
the sounding-line, and which, by registering the maximum 
pressure to which it has been subjected duiing immersion, 
registers the suaximem depth it has attained. This indi- 
cation is of course quite independent of the length of wire 
out, and 15 not affected by the fact that the ship is in 
motion. The pressure gauge consists of a small glass 
tube, of about 5 inch bore, open at the lower end, but 
clos:d at the top. As this descends, the water rises in 
the tube compressing the column of air. In order that a 
permanent record may be left of the maximum height to 
which the water rises, the interior of the tube is coated 
along its whole length with starch, in which red prus- 
siate of potash has been dissolved, and just at the 
mouth of the tube are placed a few crystals of sulphate 
of iron, which are held in position by an outer guard 
tube. The water which rises in the tube carries with it @ 
lutie sulphate of iron in solution, and so leaves a per 
manent record of its height by staining the tube with 
Peussian blue. The system of sounding by wire has new 
had abundant trial, and its success is thoroughly esta. 
blished. Its author was, no doubt, quite hin the 
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limits of safe prophecy when he declared to the British 
Agsociation in Glasgow that the old system of deep-sea 
sounding by hemp rope ‘had done its last work on board 


the Challenger. 


In proceeding to speak of astronomicel navigation the 


author begins by giving a series of definitions which 
differ from those commonly given, by being based on no 
dssumption as to the figure of the earth, so that they 
“ designate in each case the thing found when the element 
in question is determined by actual observation.” Thus 
the latitude of a place is defined as the altitude there of 
the celestial pole. After a flying shot at the British 
Statute mile, whose existence “is an evil of not ingon- 
siderable moment to the British nation,” he goes on to 
describe the various means of deducing a ship’s place 
from observations of the heavenly bodies, giving the 
place of honour to Sumner’s method, of the merits of 
which we had recent occasion to speak (NATURE, 
vol. xiv. p. 346). 

To communicate information from ship to ship by 
signals is an object of first importance to the sailor. By 
day, in clear weather and with skilful men, the system of 
flag and semaphore signals at present in use in the navy 
is very complete and effective. By night, in clear weather, 
Capt. Colomb’s method of flashing signals has been suc- 
cessfully used in the British navy for nearly twenty years, 
but its adoption has not been nearly so general as properly 
to meet the requirements of the case, On this point Sir 
W. Thomson says :— 

“ The essential characteristic of Capt. Colomb’s method, 
on which its great success has depended, consists in the 
adoption of the Morse system of telegraphing by rapid 
sticcession of shorts and longs, ‘dots’ and ‘ dashes,’ as 
they are called ; and, I believe, its success would have 
been still greater, certainly its practice would have been 
by the present time much more familiar to every officer 
and man in the service than it is now, had not only the 
abe principle of the Morse system but the actual 

orse alphabet for letters and numerals heen adopted by 
Capt. Colomb. <A modification of Capt. Colomb’s sys- 
tem, which many practical trials has convinced me is a 
great improvement, consists in the substitution of short 
and long eclipses for short and long flashes. In the sys- 
1em of short and long eclipses, the signal lamp is allowed 
to show its light unintersuptedly until the signal com- 
mences, Then groups of long and short eclipses are pra- 
duced by a movable screen, worked by the sender of the 
message, and read off as letters, numerals, or code signals 
by the receiver or receivers... .. Whenever the light of 
a lamp suffices, the eclipse method is decidedly surer, 
particularly at quick speeds of working, than the flash 
method, and it has besides the great advantage of show- 
ing the receivers exactly where to look for the signals 
when they come, by keeping the signal lamp always in 
view in the intervals between signals, instead of keeping 
it eclipsed in the intervals as in Colomb’s method.” 

Is it tod much to hope that before very long a knows 
ledge of the Morse alphabet may form part of the ele- 
mentary é¢ducation of every boy and girl in the kingdom ? 
Only then can the public awaken to a tense of the many 
wses to which such a knowledge could be put. 

But there is a third set of conditions where signalling 
ig more necessary as well as more difficult than in either 
af the other two. In fogs, by day or night, visible signals 
have to be given up as useless, and audible ones take their 
place, We may utilise Colomb’s code or the Morse al- 
pam by giving short and long blasts on a steam whistle 
or fog-horn. 

“ But here again a very great improvement is to be 
made. Use instead of the distinction between short and 
long the distinction between sounds of two different 
pacers, the higher for the ‘dot, the lower for the ‘ dash.’ 

hether in the steam whistle or the fog-horn a very 
sharp limitation of the duration of the signal is scarcely 
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attainable, There is, in fact, an indecision in the hegin 
ning and end of the sound, which renders guick and sury 
Morse signalling by longs and shorts impracticable, and 
entails a painful slowness, and a want of perfect sureness, 
especially when the sound is barely audible, Two fog: 
horns or two steam-whistles, tuned to two difforent notes, 
or when the distance is not too great, two notes of a bugle 
or cornet may be used to telegraph words and sentences 
with admirable smartness and sureness. Five words a 
minute are easily attainable. ‘This method has the great 
pventare that, if the sounds can be heard at all, the dis- 
tinction between the higher and the lower, or, as we may 
say for brevity, ‘acute’ and ‘grave,’ is unmistakable + 
whereas the distinction between long and short blasts is 
lost, or becomes uncertain, long before the sound is 
inaudible.” 

To produce powerful blasts of sound differing from 
each other in pitch the Americans have devised an instru. 
ment which is much more effective than the fog-horn of 
steam-whistle, By the irony of fate sirens are now 
enlisted in the service of humanity, and no longer lure 
sailors to destruction. The reform in their morals, how- 
ever, hag been fatal to their romantic charm, for now they 
are “driven at a uniform rate by clockwork, and the blast 
is suppligd from a steam boiler.” But is the change to 
be regrettéd when we hear that :— 

“Short and long blasts of the siren might be advan- 
tageously substituted for short and long blasts of the 
steam whistle, but wich more advantageously short blasts 
of two sirens'on the same shaft, or on two shafts geared 
together, sounding different notes, acute note for the short, 
grave note for the long. The rapidity and the ready dis: 
tinctiveness of character of the two notes will then be 
such that every officer and man will habitually recognise 
evolutional sinals and signals for course and speed, just 
ag in skirmishing every officer and private knows the 
bugie calls ; and the signal-book will be no more needed 
on the bridge of a Ship of war than on the saddle of a 
field officer. When the admiral desires to alter speed or: 
couise for the fleet, his ordcr will be given to the whole 
fleet simultaneously, and very nearly as fast as he can 
speak it to his flag captain, and then instantly (without 
waiting to open signal-books) the: otber ships will, one 
after another in order, ¢ach in replying give the ‘under- 
stand,’ repeat the numbers expressing course and speed, 
and make her pennant. In as many quarter-minutes as 
there are ships under hia command, the order will have 
been thus securely acknowledged by every one of them, 
aml the admiral will sound his signal announcing that the 
order commences to take effect. Nothing short of this 
in quickness and sureness of ordering the movements of 
a fleet ought for a moment toh,’ ght of as tolerable, 
when it is certain (as it ass ctrodais) that so much is 
readrly attainable,” iS aNed 

We have quoted this part of tik waure at considerable 
length, for we have a strong conv, wer of its high prac- 
tical value. The collision betweegdes | Afonarch and the 
Raleigh in Besika Bay, which has ht. ged since the lec. 
ture was published, serves to point SiR@*s bom: on’s moral 

be that when the squadro§°S*% in three lines 
stedyyediy Mebout five knots an hour, ® J.,nal was made to 
alter , e, which “from some unexplained cause” 
was nthe leChstood by two of the ships—the 7r7umps and. 
the /rveictiO% This brought the latter across the bows 



















of the 4fm th¢\, which then stopped and reversed engines, 
but the AapPe astern of the AZonarch, kept on hes 
course, th W. Weing a collision, which was fortunately 
much less} VY" Fin its consequences than the contly 
Vanguard epebienent, of which this one bid fairy to be a 
repetition, That the signal was misunderstood, not by all 


the ships, and yet by two of them, seenis to. prove that 
much blame cannot be attached either to those who made 
it, oe : those who read it; it is, in fact, the system that ig 
at au t. ¢ 
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TYCHO BRAHE 


Y the kindness of Dr. Crompton, of Manchester, we 
are able to publish this week a copy from a photo- 
graph of what there is every reason to believe is a can- 
temporary portrait of the great Danish astronomer, 
a che Brahé, This picture 1s on canvas, and is 3 feet 
3% inches high, and 2 feet 6} inches wide. It repre- 
sents a man of ruddy complexion, standing and look- 
ing forwards. He is bareheaded, has little hair, and 
that short, of a yellowish colour verging to red. He 
has very long moustaches and a short beard, In the 
right upper corner of the picture (that is, to Brahé’s 
right) there is a curious emblematic design, consisting of 
around tapering column springing from a square base, 
around which at its foot are waves. Over the monumicnt 
is a canopy suspended by a strong chain, a few links only 
of which are visible, the top being lost in clouds, and the 
chain itself has flames playing round it. Two /EFolic 
heads (onc on each side) are represented as blowing to- 
wards the canopy and column. Lowcr down, and to the 
right and left of the column, are two hands (one on each 
side) holding each a jug from which water flows, Clouds 
and lightning surround the backg: ound, the wrists of the 
hands holdmg the jugs, and also the AZolic heads. Round 
the monument is a label not entirely decipherable with 
the words : “Stans (tectus ?) in sohdo;” then follows an 
indistinct word and “jgnee.tunda” (sc) “Igne et 
unda” was, no doubt intended, In the left upper corner, 
in large and distinct letters, is this inscription: “ Fffigies 
Tychonis Brahe, Otton. Da. anno 50 completo quo post 
diutinum in patria cxilium libertati desideratez divino pro- 
visu restitutus est.” 

Dr. Crompton thinks, correctly we believe, that the 
inscription referred’ to Brabdé’s departure from Jenmark, 
and that the “ exilium 77 patria” was an allusion to his 
residence on his island of Huenna, in his observatory, 
away from the court for twenty years. The emblematic 
picture evidently imphes that nothing (not all the ele- 
ments) could destroy the monument he had erected to 
his reputation by lis observations, and that they would 
be protected by Providence. Bie 

he portrait then shows Brahé as he was in his fiftieth 
year, and Dr, Crompton thinks the tenor of the emblems 
and the inscription seem to be conclusive that the picture 
was painted after Brahé had left Denmark, most probably 
between the end of October and the 13th of December, 
1597, and Dr. Crompton conjectures that the portrait 
may have been painted to be engraved for Brahé's 
** Mechanica.” 

In connection with this interesting portrait, it may not 
be inopportune to remind our readers of the main events 
in Tycho Brahe’s life, and of the work on which his fame 
is grounded. 

Tycho Brahé was born at Knudsthorp, an estate of his 
ancestors, near Helsingborg, in Sweden, on the Sound, 
December 14, 1546. Copernicus had been dead two years 
and a half, (:alileo was nat born till eighteen years after, 
and Kepler, with whom Tycho was latterly associated, 
was about twenty-five years his junior. Tycho’s father, 
Otto Drahé was descended from an ancient Swedish family, 
and Tycho was the second cldest child, there being alto- 
gether five sons and four daughters in the family. ‘Tycho, 
evidently much y Sad his will, was destmed for a 
inilitary career. After the birth of another son, the 
father being in straitened circumstances, Tycho was 
adopted by hig uncle, George Brahé. Until 1559 he 
appears to have been educated at home at his uncle’s, 
Iearning reading and writing and Latin, with occasional 
instruction in poetry and belles-lettres. As it had now 
been decided that he should quali'y himself for some 
political office in the kingdam of Denmark, Tycho, in 
April, 1559, was sent to the University of Copenhagen to 
Prepare jor the sudy of law. Jt seems to have been 
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while pursuing his studies at Copenhagen that Tycho’s 
mind was first strongly attracted to the study of as- 
tronomy. An eclipse of the sun was to happen on August 
21, 1560, and Tycho was so struck by the precision with 
which the varigus details of the phenomena had been 
pea by the astrological almanacs of the time that 
e was fascinated by, and resolved ta master, so wonders 
ful a science as astronomy, more especially, it would 
seem, that phase of it then universally believed in and 
cultivated, astrology. The planetary motions seem first 
to have claimed his attention, and these he studied by 
means of the Zabule Bergenses of John Stadius. 

In February, 1562, Tycho was sent to Leipsic, under 
care of a tutor, to study law. For this, however, he had 
not the smallest inclination, and devoted all his spare 
time, when not in presence of his tutor, or when the latter 
was asleep, and all his pocket-money, to becoming master 
of the science for which he had contracted a passionate 
devotion. By means of what books he could command, 
and with a celestial globe about the size of an orange, he 
studied the heavens nightly, and soon came to discovel 
that the results obtained by himself differed greatly from 
those of Stadius. “From that moment,” says Brewster, 
“he seems to have conceived the design of devoting his 
life to the accurate construction of tables, which he justly 
regarded as the basis of astronomy.” For this purpose 
he set himself to get up a knowledge ot mathematics. 

So rapid was Tycho’s progress in mastering the astro 
nomy of the day, and so skilful already had he become a: 
an observer, that by means of a simple pair of compasse: 
he discovered that both the Alphonsine and Copernicar 
Tables had erred considerably as to the time of the con 
junction of Jupiter and Saturn, which took place ir 
August, 1563. Hus first instrument seems to have beer 
constructed at the time, a wooden radius, which he go! 
a Leipsic artisan, Scultetus, to devise for him in the 
manner recommended by Homelius, the professor a, 
mathematics in that city. With this instrument he con- 
tinued his observations, On his uncle's death, Tycho 
returned to Denmark about May, 1565, to take possession 
of the fortune which had been left him. His continued 
devotion to astronomy greatly offended his friends and 
relations, who considered such a pursuit as degradmg to 
a noble as trade used to be in this country, and still is in 
most continental countnes, Tycho was so annoyed at 
the attitude of his friends, that he left Denmark after 
staying a short time at Wittenberg, took up his residence 
at Rostock, where he stayed during the years 1566-68, 
steadily pursuing his celestial observations, It was ina 
duel at this place that he lost his nose, which was so in- 
geniously replaced by a substitute of sulver and gold, that 
few could have detected it to be artificial. 

From Rostock Tycho proceeded to Augsburg, where 
with the help of the brothers Hainzel, he constructed a 
magnificent quadsant of fourteen cubits radius. It was 
made of beams of oak bound with iron bands, the arcs 
being covered with plates of brass, divided into 5,400 
lines, To enable him to observe distances, a sextant on 
a similar scale was constructed, afd a wooden globe six 
feet in diameter was begun ; hitherto his only instrument 
was the simple radius made at Leipsic. Whth his new 
instruments he continued his observations at Augsburg, 
with renewed enthusiasm. Tycho returned to his native 
country in 1571, and found a warm friend in an uncle 
Steno Hille, who had always taken bis nephew’s part 
against the taunts of his other fiends, and who assigned 
him a part of his own house as an observatory. It was 
while living thus that one of the most notable events in 
the life of this great astronomical observer occurred, his 
discovery, November 11, 1572, of a new star in the can. 
stellation of Cassiopeia. This wonderful body probably 
made its first appearance in the heavens on November §, 
and continued visible for sixteen months, rapidly increas. 
ing in brightness till in the second month it surpassed that 
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of Jupiter, and was visible at noonday. It then slowly | changed; it was at first white, then yellowis red- 
, and finally disappeared a March, 1574. Itis| dish ; afterwards bluish, like vial sperma and 

curious that in the years 945 and to64 something similar | duller as it decreased in apparent size, After much 

was observed in Cassi so that in fact the star asion Tycho, in 1572, published an account of 

observed by Tycho B may be a varighle one of long | his observations on the new star in a work “De Nova 

period, and if se may be expected to reappear abont | Stella.” 

the year 1885. The colaur of this star, moreover,| Tycho still further offended his relations by marrying a 
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Portrait of Tycho Brahé (from origine! painting in possession of Dr. Crompton, of Manchester). 


ermegir 1 in 1573, and shortly after, at the request of the | the astronomer and estimated highly the pureuits te 
ing of Greameck dotivered a course of lectures on astro- | which be had devoted his life, and now realized it to be 
nomy both in its observational and astrological aspects, for | his duty, 28 bead of the state, to put the man of science 
in astrology he still continued to believe, After travelling | in the most favourable position to carty on 

in Germany and Switzerland in 1575, Tycho returned to | which were then, as now, ey uhremuncrative, 
jtee Wun oogie to | shee ty ae ee ape Sy and pepnlbcent and j ta setae aneet aa er 
o ich ought to immorttalise the name t me- | an ear in 

narch. The Ries seems always really to have admired | instance of the endowment of research, 
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The island of Huen les in the Sound between Den- 
mark and Sweden, abeut six miles from the latter and 
bree from the former, and fourteen north-east from 
Tepenhagen, It is somewhat rounded in form, six miles 
m circumfererice, and rises from the coast to its centre, 
where is formed a broad and level table-land. This 
stand the King granted for life to Tycho Brahé, and on 
t erected a spacious observatory with every convenience 
‘or astronomical work and ample accommodation for 
Tycho's fannly and servants. A wide space around the 
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central building was inclosed by high substantial walls 
in the form of a quadrangle, each angle eh 
to one of the cardinal points, and the centre of 
extending outwards in the form of a semicircle, At the 
north and south angles were erected turrets of whiwh one 
was @ printing-office and the other the residence of the 
servants. 

This main building was carefully and elaborately 
planned. It was ahout 6o feet square, had on the north 
and south points two round towers for observations, with 
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Tycho Brahés Observator) on the Island of Huen 


windows opening to an part of the heavens. Be- | could shake off while at its very height, least of all a mao 


ades a museuin and a library there was in a subter- 
wanean crypt a laboratory with sixteen furnaces, for we 
ght to say that Tycho devoted much of his time to 
alchemical putsutts of the trme, mainly, it would 
spear,in the hope of being able to And in bis crucible 
@ fortune be was prepared to spend on his astronomical 
pursuits, Tycho Brahé needs necther to be defended nor 
Plamed for his belief in eats eran, alchemy ; It was @ 
Paiversal bebef ia his time, a only got rid of by 
Mow degrees and the thialdam of which mo one man 










| with so much reverence for established beliefs as was 


Tycho Brahé. . 

A well forty feet deep distributed water to the sappete | 
by means of syphons. An instrumental workshop sto 
outside the rampart to the north, and a sort of farmhouse 
on the south. The foundation-stone of Uraniberg (‘the 
City ot the Heavens”), as Tycho called his estabhshment, 
was laid on August 6, 1576. : 

Large as was Uramberg, it was found insufficient for 
the accommodation of all the astronomer’s rstruments, 
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and be therefore erected another, partly underground, for 
the sake of steadiness and solidity, on a hill a little to the 
aguth of the former ; to this he gave the name of Stern- 
berg (City of the Stars”), which, by an undergiound 
passage, was connected wit Uraniberg.e Both buildings 
were in a handsome aad regular style of architecture, as 
contemporary pictures testify, and cost the King of 
Denmark 100,000 rix dollars (20,000/,), and Tycho, it is 
said, an cqual sum.” Indeed, Tycho's expenses had so 
reduced his income, that the king gave him an annual 
pension of 2,000 dollars, an estate in Norway, and a 
canonry in the church of Rothschild worth 1,000 dollars 
perannum. Considering the difference between the value 
of money then and now, these sums for such a purpose 
may almost be considered munificent beyond example. 

he magnificent set of instruments with which Tycho 
stocked the buildings were all made under his own super- 
intendence, and according to his own designs, many of 
them having the merit of original inventions. For 
number, workmanship, and design, they were unequalled 
at the time. The following is a list of these imstru- 
ments as given in Sir David Brewster’s excellent memoir 
of Brahé, in “ Martyrs of Science,” on which the present 
notice is mainly based :—~ 


In the South and srcater Observatory. 


A A semicircle of solid iron covered with brass, four cubits 
YaGrus., 

2. A sextant of the same materials and size, 

3. A quadrant of one and a half cubits radius, and an aximuth 
circle of three cubits. 

4 Ptolemy’s parallactic rules, covered with brass, four cubits 
in the side. 

§. Another sextant, 

6 Another quadrant, like No. 3. 

¥. Zodiacal armillaries of melted brass, and turned out of the 
solid, of three cubits in diameter. 

Near this observatory there was a large clock with one wheel 
two cubits in diameter, ans two smaller ones which, hke it, iadi- 
cated hours, munutes, and seconds. 


in the Somth and lesser Observatory, 


8. An armillary sphere of brass, with a steel meridian, whose 
diameter was about four cubits. 


dn the North Observatory, 


g. Brass parallactic :nles, which revolved in azimuth above a 
brass horizon, twelve feet in diameter. 

10 A half sextant, of four cubits radius. 

11. A steel sextant, , 

12. Another half sextant with steel limb, four cubits radius, 

13. The parallactic rules of Copernicus. 

14. Egostonal armilanes. 

15. A quadrant of a solid plate of brass, five cubits in radius, 
showing every ten seconds, 

46. In the museum was the large globe made at Augslairg. 


I the Sternberg Observatory. 


17, In the central part, a lerge semicircle, with a brass limb, 
and three clocks, showing jours, minutes, and seconds, 

18, Equatorial armillaries of seven cubits, with semi-armil- 
laries of nine cubits. 

19. A sextant of four cubits radius. 

20, A geometrical square of iron, with an intercepted quad- 
rant of five cubits, and divided into fifteen seconds, 

21. A qvadrant of four cubits radius, showing ten seconds, 
with an ezmuth circle. 

mg. Zodiacal armillaries of brass, with steel meridians, thiee 
cubits in diameter, 

23. A sextant of brass, kept together by screws, and capable 
of being taken to pieces for travelling with. Ite radius was four 


a4. A movable armillary sphere, three cubits in diameter. 
as. A quadrant of solid brass, one culit radiws, and divided 
into mimntes by Nonian circles, 
26, An astronomical racine of solid brass, three cubits long, 
24 An asironotbical og brass, & cubit in diameter. 
. A small brass astrolabe. 
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_{n the island of Huen Tycho resided and varried on 
his astronomical work for twenty-one years. The island: 
itself was at the time fertile and well cultivated, The 
astronomer was virtually monarch of all he surveyed, He 
seems to have been loved by his subjects, and to have led 
a life of peaceful research and healthy contentment 
which any man of science of the present day might envy. 
Teaching was no condition of his tenure of the island 
and observatory, but his fame, which spread far and wide, 
attracted numbers of pupils eager to study under the great 
astronomer. Some of these were trained at the expense 
of the king, others were sent by different academies and 
cities, and several were maintained by the astronomer 
himself. Distinguished visitors were constantly arriving 
to do homage to the great man, and among these was our 
own James I, then, however, only James VI. of Scot- 
land. This was in the year 1590, when the king was in 
Denmark to wed the Princess Anne. He spent eight 
days at Uraniberg, discussing various subjects with Tycho, 
and carefully examining all the instruments, Ile was so 
much surprised by what he saw and heard, that he granted 
the astronomer liberty to publish his works in England 
during seventy years. 

Tycho Brahé miyht have peaceably ended his days in 
his pleasant island home, had his great pation Frederick 
I]. lived ; he died in April, 1538, and a new king, Chris 
tian 1V., arose “who knew not Joseph,” or at least cared 








Tycho Bhahe's System 


nothing for him and his work. While Frederick reigned 
his courtiers of course, and many of them sincerely, pro- 
fessed to be passionately fond of astronomy; but as 
might be expected, Frederick’s munificent kindness to 
Tycho made him many envious enemies, He continued 
to be tolerated for several years after the death of 
Frederick, but at last the young king’s mind became so 
poisoned against Tycho by some of the courtiers, that he 
was deprived of his pension, his estate in Norway, and 
his canonry. With a wife, five sons, and four daughters, 
it was scarcely possible for him now to continue his work, 
but he stayed on till the spring of 1597, when he remove d 
to Copenhagen. His persecution was brought to a crisis 
by a personal attack made on himself at the instigation 
of his chief enemy, the President of the Council, Waichen- 
dorp, in which one of his servants was injured. Tycho 
had the spirit to retaliate on his assailants, but almost 
broken-hearted he resolved to leave a country which had 
got tired of the glory of its greatest citizen, and which had 
nothing for him but persecution and insult, Fortunately 
he had many friends abroad among the nobles and princes 
of Europe. Among these was Count Heory Rantzau, who 
lived at the Castle of Wandesbury, near Hamburg, and 
who invited Tycho to take up his abode with him. Here 
then, with all his famity, he went in the end of 1597, and 
here he wrote his “ Astronomia instaurnta: Mechanica,”, 
comaining an account, with rllustrations, of his various 
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‘fastruments and their uses, and also of his chemical 


Jabours. | This work also contains views and plans 
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Kingdom of Bohemia, and bearing the fine autograph 
which we here reptoduce (one-half the size of the 
original), The work was printed at Wandesburg ir 
1598, and a copy, along with a MS. catalogue of 1,000 
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3 ‘Buliptic Astrolabe (Ty cho Brahe} similar. qo that used by Hipperchus 
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‘stats, was sent to the Emperor Rudolph II, a great 
fonomy., The result was an in- 


Wvation to ‘Tycho to go to Prague, with an assurance 
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on the lunar theory were still more valuable, He: 


Anat he would receive the warhiest welcome. Thither he.| likewise the annual in . ngs or. th 
“Megt-wich bis family.in 1599, and iost of ‘his fine set-of | position of the earth in tts: orbit. He d:scovezed, ale, 
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‘instroments followed soon after. An antral ‘pensfon of. 
4,000 crawns was bestowed upon him, and the castle of. 
Benach given him for residence, though in the ‘heginning - 
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“Tycho to his friend, Dr. | of 1601 he removed into Prague, to the house ‘of his. late 


friend Cuttius, which the Emperor had purchased ‘and 
sented to the astronomer. It was at this period = , 
epler, then about twenty-nine years of age, lived and. 
worked with Tycho, who procured for him the post. of 
imperial mathematician, for which, however, Kepler nevet 
seems to have received any income, Pane 
Notwithstanding the munificent treatment of Rudolph, 
Tycho’s misfortunes in Denmark must have told seriously’ 
on his health, and his end was near. He had-a serious 
attack on October 13, which so told on his weakened con- 
stitution, that although the immediate cause was re- 
moved, his strength failed him, and he expired on the 
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Alt-azimuth of ‘Tycho Brahe. 


24th of the same month, within two months of completing 
his fifty-fifth year. | in, ud 
As to Tycho Brahd’s work, we’aannot do better than 
give the following summary by Sir David Brewster :-~~ | 
“As a practical astronomer, Tycho has not been sur- 
passed by any observer of ancient or of modern times, 
The splendour and number of his instruments, the inge- 
nuity which he exhibited in inventing new ones and in 
improving and adding to.those which were formerly 
known, and his skill and assiduity as an observer, have 
given a character to his labours, and a value to his obser 
vations, which will be appreciated to the latest posterity, . 
The appearance of the new star in 1572 led him to forai, 
a catalogue of 777. stars, vastly superior in accuracy 
those of Hipparchus and Ulugh Beig. His improv ' 
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the inequality in the inclination of the moon’s orbit, and 
an the motion of her nodes, He determined with new 
fecuracy the astronomical refractions from an altitude of 
45° down to the horizon, where he found it to be 34’; and 
he made a vast collection of observations on the planets, 
which formed the groundwork of Kepler’s discoveries, and 
the basis of the Radolphine Tables.” 
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MINIATURE PHYSICAL GEOLOGY 


“THERE have appeared from time to time in the 
columns of NATURE, interesting and instructive 
letters on the subject of Miniature Physical Geology. 
May I be allowed to continue this subject, by pointi 
out a few Jessons which may be learnt during spare half- 
hours on Ramsgate Sands. 

Not far to the east of the harbour, there bubbles up a 
little stream, which, when the tide is low, flows for a con- 
siderable distance over the sands before it reaches the 
sea, Small as it is, this offers an excellent miniature 
example of a large river, and from it several things may 
be learnt. In the first place the river, when carefully 
watched, is seen repeatedly, and with more or less rapidity, 
to change its course. This is effected by the deflection, 
from some cause or other, of the main course of the stream 
against one bank ; the result of which is that the bank is 
forced to and, as it does so, it ceases to be a 
shelving slope, and becomes a tiny cliff of greater or less 
relative height. This bank continues to be rapidly under- 
mined by the action of the stream, and the upper portions, 
trow and again, topple over, with a little splash, into the 
water, in a manner with which those who have travelled 
on the Mississippi are well acquainted. In this way a 
bold curve is formed, which zncreases in length down- 
sivean. 

In the meanwhile, on the opposite shore of the river, 
sand is deposited, and, as the river cuts its way down- 
wards, this portion is left high and dry. 

But, ere long, the deep water channel shifts—often 
rapidly, and without apparent cause—and the miniature 
river tends to resume a straight course ; it recedes from 
its bank cliffs, and soon a tract of comparatively level dry 
land separates these banks from the stream. After ad- 
vancing, however, for a while in this direction, until it 
there forms a curve similar to the one described above, it 
once more swings in the direction of its former course, 
until, by a continuance of the same processes, a broad 
valley is formed, with beautifully-marked river terraces 
on either side, showing the length of swing of the river on 
each occasion that it oscillates to and fro, 

in the midst of the stream sand islands are from time 
to time formed, partly by the deepening of the main 
channel on one side or the other ; but, no sooner has the 
sand of which they are composed become dry, than the 
treacherous stream commences the destruction of that 
which itself had produced. 

This is exactly what.is continually taking place in the 
Delta areas of most reat rivers. In the Pard branch of 
the Amazons a large island (Parraqueet Island) has, 
within the last quarter of a century, completely disap- 
‘peared. The Jhla Nova has arisen, and is now covered 
‘with 4 luxuriant vegetation. 

’ During the repeated changes in the course’of our 
adiniature river, it is possible to watch the deposition of 
‘a layer of coarse sand on the partially-eroded surface of 
“a bed of finer material, and it is interesting and instruc- 
‘tive to notice how great a body of the coarse material is 
dragged along the bottom. Even in the most sluggish of 
my miniatarée streams the sand-grains might be seen 
rolling over ahd over each other as they travelled sea- 
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In the more muddy flats of Pegwell Bay. 
vecation, had an opportunity of witnessing the 
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of that which is known on the Mississippi as a “ cut-off.” 

The miniature stream bent round in a great Joop, and as 

the flow of the water caused the concave banks to recede, 

the loop was gradually converted into a circle of water, 
and, the main stream flowing through the shortest course, 
left a “horse-shoe” lake, which was in time almost com- 
pletely shut off from the miniature river. 

Perhaps one of the most interesting of these spare 
half-hours may be spent in watching the formation of 
deltas, Numbers of these miniature rivers flow inte 
pools, which are miniature seas or lakes, I have often 
seen one of the streams in the course of an hour fill up 
a considerable bay, and push its delta far out to sea, The 
grains of sand, when they come to rest in the pool, form 
a slope of very constant angle, which, by a number of 
measurements, 1 found to be 40° for coarse sand, and 
34° for fine sand, the average angle being 36°. By watch- 
ing the advance of the delta, the formation of false bed- 
ding may be seen in actual progress. But these pools, 
or miniature seas, which lie in depressions in the chalk, 
offer a field for the study of marine denudation, One 
may see, for instance, the waves advancing over a newly- 
formed delta, planing off the upper portion, and forming 
tiny cliffs of delta material, but leaving the deeper parts 
of the slope of the deposit intact, 

Again, during gentle and steady breezes one may see 
the formation of drift-currents. I remember watching 
with interest such a current, which flowed betweea tiny 
chalk cliffs through the straits which separated two 
miniature seas ; the most instructive point being that the 
finer grains of sand at the bottom of the straits, where 
the water was some 7 inches deep, were rolling over each 
other in such a manner as to prove the existence of an 
under-current setting ¢u the opposite direction to that in 
which the surface-current was flowing. 

There are many other lessons which may be learnt— 
such as the formation of fan-deposits (similar to those 
so plentiful in the Rhone valley and elsewhere in Switzer- 
land), which are formed at the foot of the miniature chalk 
mountains that stand out from the sand; and the stop- 
page of the sand ripples, or miniature sand dunes, by the 
tiniest stream, reminding us of the way in which the 
Nile has preserved Egypt from total obliteration by this 
material ; but 1 have already occupied enough of your 
space, 

My object in drawing attention to such matters of ordi- 
nary observation is to induce students of physical geology 
to go out and observe these things for themselves. If, 
after a morning’s study of Lyell’s “ Principles,” the young 
geologist will devote an hour’s careful observation to 
miniature physical geology, with sketch and note-book 
in hand, he will find that his conceptions have a reality 
and a solidity which:could not have been evolved in the 
study at home, while at the same time he will find it more 
easy to follow, when he shall have the opportunity, the 
workings of nature on a grander scale, 

C, LLOYD MORGAN 
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TESTIMONIAL TO MR. DARWIN.—EVOLU- 
TION IN THE NETHERLANDS 


E, have great pleasure in printing the following 
correspondence :-—- 


To the Editor of NATURR, 


Utrecht, February 20, 1897 

On the sixty-eighth birthday of your great countryman 
Mr. Charles Darwin, an album with 317 puotogenhs of 
his admirers in the Netherlands, among whom are cighty+ 
one Doctors and twenty-one University Professors, was 
presented to him, To the album was joined a letter, of 
whith you will find a copy here inc with the answer 
of Mr. Darwin. 
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£ suppose will Hike to give to both letters a 

lace in lh ir estimable journal, and therefore I 
fiave the Sonour to forward thems to you. 

VL. HARTING, 


Professor, University, Utrecht. 
Rotterdam, 6th February, 1877 


ein the early part of the present century there resided 
ghee bom a physician, Dr. J, E. Doornik, who, in 1816, 
todk his departiite for J en sed the remainder of his life 
for the preatet part in Ind is namé, though little known 
eleswhere than in the Netherlands, yet well deserves to be held 
in ‘remembrance, since he oceuipies an honourable place among 
the pioneers of the theory of development. Among his nwme» 
yous publications on natural Pallosophy, with a view to this, are 
worthy of mention his ‘“ Wijsgeerig«natuurkundig onderzoek 
datignande den bi gpinorin oe mensch en de vorspronkelijke 
stammen wan deszelis geslacht” (‘‘ Philosophic Researches con- 
cetning Original Man and the Origin of his Species"), and his 
treatise, ‘‘ Over het begrip van levenskracht wit cen geologisch 
unt beschouwd” (‘On the Idea of Vitality considered 
from a Geological Point of View"). The first already appeared 
in 1808 ; the latter, though written about the same time, was 
published in 1816, together with other vapers more or less simi- 
lar i tendency, under the title of Witsgeerig-natuurkundige 
verbandelingen ” (‘‘l'reatises on the Philosophy of Natural L1s- 
tury”), In these publications we recognise Doormtk as a decided 
nidvocate of the theory that the various modifications in which life 
was revealed in consecutive times origmated each from the other, 
He already occupies the pomt of vantage on which, shortly 
afterwards, Lamarck, witl reference to the animal kingdom, and 
my his wake, Prévoat and Lyell, with respect to the geological 
history of our globe, have taken their stand, 

Yet the secds senttered hy Dr. Doornik did not take root in 
fertile soil, It is true that a Groningen professor, G. Bakke, 
corabated at gieat tength some of his arguments regarding the 
origin of man; it attracted but little public attention, and they 
soon passed ito oblivion, 

A generation had passed away ere the theory of evolution 
began to attract more attention m the Netherlands. The im- 
phise was given by the appearance of the well-known work, 

‘Veatiges of the Natural History of Creation,” of which a 
Dutch tranglation was published in 1849 by Dr. 'T. H. van den 
Broek, Professor of Chenustry at the Malitary Medical College 
in Utrecht, with an introductory preface by the celebrated che- 
mist, Prof. G. T, Mulder, as well known in Iingland as else. 
where, This work excited a lively controversy, but its oppo- 
nente were more numerous than its partisans, Kemarkably 
enough, it found more favour with the geneial public, and espe- 
cially with some theologians of liberal principles, than with the 
representatives of the natural sciences. The majority of zoolo- 
gists and botanists of any cclebrity in the Netherlands looked 
upon the writer's opintohs as a chimera, and speculated on the 
weaktr points rather than on the merits af the work. Notwith- 
standing, this presented no obstacle to a comparative success, 
and in 1854, even a third edition of the translation was pub- 
linhed, by the translator with aiumerous annotations, 

the few Dutch sevsets to recognise the hght which the 

at | 0 igptil qapete spreads over creation, must be maen- 
. two Utrecht professors, vi., F.C, Donders and P. 
aitthg. The former, in his maugural address pronounced in 
1040, De Flarmonie van het dieritjk leven, de openbaring van 
wetten ’ (“* The Marmony of Animal Life, the Revelation of 
Laws”), expressed his opinion that, in the gradual chinge of 
form consedtient noon chanjre of tances, may he the cause 
of the origin of differences which we are now wont to dengue 
aexpecies, The latver, in the winter of 18:6, delivered a series of 
lectures before a mixed audience, on “ The Enstory of Creation,” 


t 


whieh he published the foltowin yr under the title of 
a Voor werehdlishe Schoppingen ” (" Antersundane Creations "), 
with « diffage su f ted to a eritical consideration of 
rt ea of dev ent. Th hirein he came to a stand- 

i'witha ‘non linuet,” yet tt taanet be denied that there 
gikdmed through it his nrepawsdssidn in favour of a theory which 
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tions with this hed savant on the theory of develop- 
ment, for which €. himself, at least in his writings, ree 
shown himwelf no pleader, the learned of this oauttry ‘were first 


made observant of what had been and what was done in 
that direction in Eggiand, He attracted attention to the 
of Wallace in the Joumal of the Linnean Society, and related 
how his friend Darwin had beea occupied for years in an earpest 
study of this subject, and that ere long a work would appear 
from hig pen, which, in his opinion, would make a considerable 
impression. From these conversations it whs evident that Lyell 
himself was wavering. In the following edition of his ‘ Prin. 
ciples of Geology,” he declared himself, as we know, a partisan 
of the hypothesis of developmenit, and Prof. Harting speedily 
followed in the same track. In his “Algemeene Dierkundl:” 
(* General Zoology ”), published in 1862, he was able to declare 
himself with full conyiction a partisan of this hypothesis. Also 
another famous savant, Miquel, Professor of Botany at Utrecht, 
who had previously declared himself an opponent of the Theory 
of Development, became a convert to it m his Inter years, for 
although this is not expressed in his published writings, it was 
clearly manifest in his private conversation and in his lectures, 
To what must this conversion be attributed? With Harting and 
Miquel, as well as with Lyell and so many others in every 
country of Europe, this was the fruit produced by the study of 
your ** Origin of Species,” published in 1859, which first fur- 
nished one vast basis for the theory of development. Tat 
work, translated into Datch by Dr. F, C. Winkler, now con 
servator of the Geological, Mineralogical, and Palzontologion! 
collections in “ Feyler’s Foundation” at Haarlem exited great 
and general interest. It is true that @ theory, striking so keenly 
and so deep at the roots of existing opinions and prejudices, 
could not be expected at once to meet with general approbation, 
Many even amongst naturalists offered vehement opposition. 
Prof. J. van der Hoeven, bred up as he was in the school of 
Cuvier, endeavoured to administer an antidote for what he re- 
arded as a baneful poison by translating into our tongue 
opkins’ well-known article in Fraser's Magazine. Lowever, 
neither this production nor the professor's infuence over his 
students could withstand the current, especially when, after his 
death, thé German zoologist, Prof, mul Selenka, now Professor 
of Zoology at Erlangen, was apposed at Leyden. A decided 
advocate of your theory, he awakened in the younger zoologists a 
lively enthusiasm, and founded a school in which the conviction 
survives that the theory of development is the key to the explana- 
tron of the Ilistory of Creation. 

In Utrecht, Prof. Harting, with convictions more and mire 
decided, was busy in the same direction ; and Selenka’s successor 
in Leyden, Prof. C. K. Hoffmann, did not remain in the rear. 
Other names, among which are Groningen and Amsterdam pro- 
fessors, might here be cited, [By the translation of your “ Descent 
of Man” and ‘* The Expressions of the Emotions in Man and 
Animals,” with copious explanatory notes and by various original 
patel and translations treating on your theory, Dr. Hartogh 

feys van Zouteveen has also largely contrilated to the more 
general spread of your opinions in the Netherlands. 

To testify how generally they are held in esteem among the 
younger soologists and botanists, and more and more obtain 
among professors of analogous branches in this country, we might 
refer to a multitude of less important papers and articles in the 
periodicals, 

This, however, we deem superfluous, since by offering for your 
acoeptance an album, spntara the portraits of a number of 
professional and amateur naturalists in the Netherlands, we offer 
& convincing proof of our estimation of yuur mndefatigable endea- 
vours in the promotion of sciénce and our admiration of you, Sit, 
as the cynosure in this untrodden path, We * ime with 
pleasure Dr. Hartogh Heys van Zouteveen as the primary mover 
of such a demonstraton of our homage. The execution, kow- 
ever, devolved upon the directors of the * Netherland Zoological 
Seciety,” who reasoned that, with cat nbicag aiger of this unpre- 
tending mark of esteem, a few w on the Ifistory of the 
Theory of Development in the Netherlands would not be entirely 
unacseptable, the more ap, since this historic sketch clearly 
shows that, albeit some ideas in that direction had roperg Mos 
suggested here, yet to you alone reverts the honour of ibs. | 


formed by ker writings a school of zealous and cosvi 
partisans of the theory ai development. 

Among the namen ai th scuotpanying list you observed . 
peveral ‘professes of Natital History, Anatomy, and 
‘at the Drteh Wolvorsities, the “Atheneum [ihnstre 
Azatesdant, acl the Polytechnical Academy of Delft, the Con- 
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eeryutors of the Zoological Museums, the Directors of the Zoo- 
logical Gardens, and several lecturets on zodfogy and botany at 
the High Burghal Schools, 

Accept, then, Siz, on your sixty-ninth birthday, this testimony 
of regard and esteem, not for any value it can have for you, but 
ity tat hell Oy yen Mesos ave 

On, 6 S80 strewn have also 
fallen on fertile acil in the Netherlands. y 
We are, Sir, &c., 
Directors of the Netherlands 
Zoological Society, 
(Signed) President, A, A. YAN BEMMELFN 
Secretary, H. T. Vern 


The following is Mr. Darwin’s reply :-— 
Deun, Beckenham, February 12 

Six,—TI 1¢ceived yesterday the magnificent present of the 
album, together with your letter. I hope that you will endea- 
your to find some means to express to the 217 distinguished ob- 
servers and lovers of natural science, who have sent me their 
photographs, my gratitude for their extreme kindness, 1 feel 
deeply gratified by this gift, and I do not think that any testi- 
monial more hongurable to me could have been imagined. Iam 
well aware that my books conld never have been wiitien, and 
would not hawe rhade any impression on the public mind, had 
not an immense amount of material been collected by a long 
series of admirable observers, and 1t is to them that honour 1 
chiefly due, 

I suppose that every worker at science occasionally feels de- 
pressed, and doubts whether what he has published has been 
worth the labour which it has cost him; but for the remaining 
years of we life, whenever I want cheering, I will look at the 
portraits of my distinguished co-workers in the field of science, 
aad remember their generous sympathy. When I die the album 
will be a most precious bequest to my children, 1 must farther 
express my obligation for the very interesting history contained 
im your letter of the progress of opinion in the Netherlands, with 

ito evolution, the whole of which is quite new to me. 
must again thank all my kind friends from my heart for their 
ever-memorable testimonial, and 
I remain, Su, 
Your obliged and grateful servant, 
(Signed)  CitarLes K. Daxwin 
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THE NORWEGIAN ore EXPEDITION 
1 a 


Zoological Researches 


AMONG the various scientific objects of our expedition the 
examination of the biclogy of those parts of the ocean 
whith we traversed was one of the most important. We had 
with this view equipped ourselves in the best way with all 
the apparatus required for the purpose (dredges, trawl-nets, 
swabs, sieves, &c.), chiefly after the newest English models, a 
gonsiderable quantity of ropes of various kinds, and heavy iron 
weights to hold the apparatus to the bottom were also stowed 
away in the hold of the vessel. There was besides procured a 
large quantity of glass vessels of different sizes ond hinds, 
from small test-tabes to cylinders a foot in diameter, and a con- 
siderable stock of spirits for preserving the specimens that might 
¢ 


be collected. e : 
That the zoological material that might be brought up with 
the appazatus we have named might be arranged and the preh- 
minary examinations made, which would be of great importance 
for the later working out, we considered it indispensable that 
as many zoologists as ble should accompany the expedition ; 
also rhoaghs it right thet a skilfal artist should always be at 
Dead. The zoological party consuted of Overlage Danielssen, 
Geomerver Friele, and myself, and ag artist we were fortunate 
enqugh to engage Herr Schiertz, landscape-painter, whose prac- 
tised pencil and keen, all-ermbracing faculty of observation were 
exoeesingly waefal tous. There is a series of masterly-culoured 
pictures from his hand which will be a true ornament to the 


zooldgical treatises, which ix course of time will be published on 
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Hansen, the Annelida ; and I myself the other dlsases, the Ctus- 
taces, Pycnogonida, Polyzos, Hydroids, Spongid, together with 
the lowest ouganians standing on the boundary Hine batwedn'the 
animat and vegetable kingdoms (Foraminifera, Radivlaria, and 
Dintomacea), and that department of the researches which evert- 
tually concerns our salt-water fisheries. We have all beer octu- 
pied for considerable time in working out each his own portion 
of the collected material, But os this has been extracrdinaaily 
abundant, it has not been possible for any of ts to his ex- 
amination to a conclusion so that a detalled account of it can 
be given. As, besides, the more special results will be reserved 
for the co work, which it is proposed to publish when the 
experiitions are concluded, it will be sufficient here to state seme 
of the most important results of the expedition, It may 
here be mentioned that these researches, carried on far orit in 
the open sea from a comparatively small vessel, and at depths 
approaching 2,000 fathoms, are, even under the most favourable 

rcumstances, attended with extraordinary difficulties, and oc- 
cupy & comparatively long time. That we, notwithstanding the 
exceedingly unfavourable state of the weather during the expe- 
dition, were able to obtain such an abundance of zoological 
material, 1s due to the skilful and intelligent way in which the 
work was carried out by Lieut. Petersen, to whom Capt. Wille’s 
command was given over. 

During our expedition we had in all employed the dredge 
from the vessel sixteen times, the trawl-net twelve flines, 
both these together twice, andi the swabs but once; there were 
thus no fewer than thirty-one separate casts, and of these only o 
few were unsuccessful, while most of them gave very satisfactory 
results. A net was also employed for examining the marine 
animals occurring in the upper stratum. Boat dredgings were 
also undertaken in Sogne Fiord, at Husoe, at Thorshaven in the 
Freroe Islands, anc! in the harbour at Reykjavik. Without en- 
tering on any detailed specification of the numerous animal forms 
thus brought from the depths of the sea, 1 will merely state that 
there are interesting species, new to science, of nearly all classes, 
of which complete descriptions and drawings will by-and-by 
be published 

The greatest depth reached during the expedition was about 
2,000 fathoms, almost half-way between Norway and Iceland ; 
there were several casts at depths of over 1,000 fathoms. The 
pay foie researches were begun in Sogne Fiord, where the 
considerable depth of 650 fathoms was reached, the greatest 
depth which up to that time had been exammed on our coasts. 
We found here the common deep-sea fauna known from earlier 
researches, vis., of Hlardanger ¥iord, and various rarities 
were collected; among others a well-preserved specimen of 
the remarkable family, Brisinga, discovered by Asbjcernsen (&. 
covonuta, UG. ID. Sars), several specimens of the Pxapaderdes 
brcaudata, Danielssen, and great numbers of the beautiful hatred 
Aunida tenuimana, G. D. dara, of which previously only véry 
few specimens had been found. 

Our researches, however, first attained their peculiar interest 
when we reached the extended barner that lies along our coast 
on the west, the uttermost limit of which forms the so-called 
Havbro, Here below 300 tathoms begins the yet little examined 
cold area, with a bottom-temperature of ftom o° to 16° C,, and 
the fauna now, in correspondence with this temperature, exhibits 
a very peculiar character, totally different from that on our south 
and west coasis. Seventeen of our casts were in the cold area, 
and we have thus some idea of the pecuhar physical and biolo.« 
gical conditions prevailing there. 

Over the extensive depression which occupies the greater part’ 
of the expanse of sea between Norway on the one side, and the | 
Fiwroe Islands and Iceland on the other, the bottom belaw 
1,000 fathoms gsm everywhere to consist of a very peculiar, 
loose, but very adhesive, exceedingly light, nearly gregish white 
clay, which is very strongly calcareous, and, om being washed or 
passed through a sieve, appears to consist almost exclusively of 
shells of a little, low organism, belonging to the hag grt 
Bileculina, We have therefore named this deep-sea clay th 

culina clay, to distinguish it from the kind of clay which ooctty 
in, the warm aren at a great depth in the Adlantio Goeen, anil 
which iy called, after a very different Fornialiifer, Globigerina. 
The Biloculina clay of the cold area, contains 
lime than the Globigerina clay of the Atiatitic, 
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its ancient origin and close alliance with the organic remains 
pierre on the tnattfercu strate from the close of the Second- 
ary 





gd, iret of all may here be & fine, probably 
niki ‘ enue Noes ong, which was here obtained in 
numerous livitty specimens, and which shows an unmistakable 
yeremblance to a few of the oldest Jossil forms of this, in our time, 
almost extinet ahimal group } next a very peculiar and interest- 
ing holothuroid animal, colossal chalk sponges, and large num- 
hers of a new and Bibel peculiar Pycnogonide, also a remark- 
able blood«red cal Crangon (Aveke) with integuments thin 
as paper (Hymenocaris), besides several lower crustacea, for the 
raost part new; the mollusc commonly occurring here is that 
which is so characteristic of our older glacial clay, the Siphone- 
dentafiune velvreum, M, Sata, which on our coast is first found 
living in the most northerly part of Finmark. The fauna in these 
eat depths, though peculiarly interesting, both with reference 
o zoology and geology, appears however as a whole to be rather 
eed without variety. The contrary is the case where the 
ottom begins to rise towards the sea banks. llere we find at a 
depth of 400 to goo fathoms, but still within the cold area, an 
uncommonly abundant and varied animal life. (Quite contrary 
to what we might be inclined to expect from the prevailing low 
temperature, so far is there from being any trace of hindering or 
preventing the development of animal life, in comparison with 
our coast fauna, that we find the rather as we go downwards an 
exceedingly remarkable luxuriance in the development of the 
fauna expressed both in the numerous and varied animal forms 
occurring here, and in the comparatively colossal dimensions 
which several of these here reach ; indeed, one of the marine 
animals taken up here, belonging to the Umbellularia, had a 
length of quite eight feet. From the specimens which we got 
up with the help of dredges, trawl-nets, and swabs, we have been 
able, if only approximately, to form a sort of :dea of the peculiar 
physiognomy which the sea-bottom here presents. 

forests of pecuhar Cladorhiza, with tree-hke branches, here 
deck the bottom for Jong stretches. Between the branches sit 
fast beautiful medusa heads (Euryale), and vanegated /yus -styrner 
(Autedon), and various crustacea, among them the marvellous 
object, Arcturus Baffini, known from the Polar Sea, and slow- 
moving Pycnogonida, } artly of colossal size (up to a span bet ween 
the extremities of the feet), creep along between their branches 
and with the help of their enormously-developed proboscis suck 
out their organic juices ; a whole world of more delicate plant- 
like animals (Polyzoa and Hydrowa) having at the same time 
fixed their dwellings on the branches and stems of the sponges 
when dead and deprived of their organic bark substance. in 
the open spaces between the sponge forests creep along beautiful 
purple sea-stars (Astropecton) and long- armed Ophiurids, together 
with numberless Annelids of various kinds, and round about 
swarm different sorts of Crustacea, long-tailed, bristly Decapoda 
(Crangon), finely-formed Mysida (Eyrthrops, Panerythrops, 
Pseydomma), masses of Amphipoda (Anonyx), and Isopoda 
(Munnopsida). Above all project, like high mast timber in a 
coppice, the predominating Umbellulatia with their delinate 
straight stems and sph aepeege ted crowns set full of fringes of 

olyps. The light of day does not, properly speaking, pene- 
te to these great depths, but as a compensation there is pro- 
duced, by the animals themselves, a splendid illumination of the 
whole, inasmuch as almost all are strongly phosphorescent, or 
have the power to produce from their bodies an intense light, by 
turns bluish, greenish, and reddich. 

So often as our bottom-scraper or traw]-net found bottom in 
thet region which, sfter the animal type that was undoubtedly 
the moat prominent and characteristic, we named tle region of 
the Umbellularia, we were certain to have a nich zoological 
prize, and the day was indeed in most cases unfortunately quite 
loo short for the pees examination and preservation ul all 
pose treasures fetched up from the depths of the sea. 

} Higher up, in a depth of 300 to 100 fathoms, and at o dis- 
fance from the coast af fram ten to twenty Norwegian miles 
bout yoto 140 English), begins that extensive barrier which 
forms, as it were, the foundation on which our land rests, and 
by ag doheey Leespiin depth ar shut off from it. This 
auld a with 9 » Stony bottom, so that 
dredgings were here attended with great aificulties Nume- 
ys xolled atqnes, whose ¢moath rounded forms and worn edges 
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obtained. The fauna has here quite altered its character, atv 
more resembles that common on our coasts 5 but it appears to 
be a rule that below this point at the border of the barrier 
it is considerably richer than that nearer the shore, « fact which 
also gtarids in full,agreement with the long known great aben- 
dance of fish at these places, 

When we finally survey what here can ryt in a general way 
be pointed out concerning the physical and biological relations 
of the tract of sea we traversed we may, both in a physiographic 
and a zoological respect, divide the depths of the sea surrgund+ 
ing our country into two regions differing greatly in character, 
namely, the warm and the cold areas. The first occuptes the 
whole Skagerak and the North Sea, and farther north the sea 
along our coast to a distance of ten to twenty Norwegian miles, 
including herein all the fiords cutting deeply into the land, and 
stretches towards the north to the northernmost point of Fin- 
matk, The cold area commences where the bottom begins to 
sink from the sea-banks towards the great deeps lying beyond 
them, and towards the south reaches nearly to the latitude of 
Stadt, and towards the south-west extends in the form of « mar 
row wedge in between the Fwroe and the Shetland Islands es 
far as the 6oth degree of latitude, Towards the north the cold 
area extends to the Pole, which properly is its central potat. 
We have examined it at one of the points where it extends 
farthest to the south, where it has shown itself to be everywhere 
very sharply and distinctly defined from the warm area, As we 

roceed farther north, the boundary between the two becomes 

ess distinctly marked, inasmuch as the cold area little by little 
raises itself from the depths, until in the Polar Sea it finally 
rises to the surface, and thus also occupies the littoral region, 
the warm area being at the same time greatly diminished in ex- 
tent. The close correspondence with the above-described pecu- 
har physical conditions in the sen surrounding our country has 
becn to 9 very considerable degree explained by the experience 
obtained during our expedition, and thus a very important con- 
tribution has been made to the meteorology of the sea in general. 
A fuller explanation of these purely physical phenomena is algo 
of the greatest importance to us zoologists for the right under- 
standing of the different biological conditions in the sea ; but as 
such an explanation belongs properly to the physical-meteoro- 
logical researches, I will not here enter farther upon it, but keep 
to the more purely zoological side of the matter, 

With regard to the character of the fauna in the cold area, it 
is purely arctic or glacial without any southern mixture whatever ; 
and we have already been able to identify several of our species 
with types before collected in the Polar Sea during the various 
North Polar expeditions fitted out in Sweden, Germany, England, 
and America, In higher latitudes those animal types, which in 
that part of the sea which we examined are only found below the 
400 fathoms’ line, live in comparatively shallow bands, indeed even 
in the upper stratum of the sea, which interesting fact appears 
still further to confirm the view held by several men of sci¢nce 
that the distribution of amumal life in the sea is mainly dependent 
on temperature, depth having only a comparatively limited in- 
fluence upon it, The purely Arctic fauna which prevailed on our 
cuasts during the Glacial period, and which has left behind its 
traces in the glacial clays and in the older glacial shell banks, has, 
under altered meteorological conditions, little by little drawn 
down to the depths, where the effect of these conditions was leas 
sensible, while the places which it inhabited have been occupied 
hy more southern, immigrating types. At great depths in our 
fiords which run far into the land, a remnant of the original 
Arctic fauna has been able to maintair itself. But this is clearly 
only a fortuitous circumstance, as clearly enough appears from 
the generally small size and stunted appearance of these anim 
types, and therr complete extinction 1s probable. This we are 
now, after having acquired an accurate acquaintance with the 
temperature of the sea, able to explain on purely physical 
grounds, For even to those deep pools in our fiords the influ- 
ence of the milder climatic conditions has at last reached, so that 
at depths of 650 fathoms there is a temperature of 6° C., which 
may be supposed to have a prejudicial influence on the growth 
of these types. On the other hand, the temperature off our sen- 
banks at a much smaller depth remains unchanged, sch aa.it 
was in the Glacial period, both bere and clase to our coast, and 
therefore we find also here, even ata remarkebly southern lati- 
tude, no impoverished and stunted, but as luxuriantly developed 
mn Arctic or glacial fauna as high up in the, north in the Polar 
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OUR ASTRONOMICAL COLUMN 


"F es Bikany Star ¢ Booris.—Dr. Doberck, of the Markree 
‘Observatory, has published elements of this revolving double- 
dtar, which appear to represent very satisfactorily the measures 
‘tip to the present time, allowance being made for some obvious 
errors of observation. ‘The orbit, which differs materially from 
those calculated upon shorter series of measures by Miidler, 
Flerschel, and Hind, is as follows :— 
Peri-astron assage, 1 Period, 12 eara, 
Node i m2" x’ 70 tina tion... r9y or 
Node to perbastron, on. orbit 130° 54’ 
Eccentricity ies : "6981 
Semi-axis major 3 "Sta 
At the epoch 1782-28 these elements ae the position 24°11, 
distance 3°°64'; atid for 1804°25, position 352°°5, distance 6°53; 
for Dembowski’s epoch 1870°87 the errors are + 0°°3 and - Q"'11. 
The following figures are deduced from Dr. Doberck’s ele- 
meats — 


) sn Mos ‘as, fe as on the other. hand the 
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Pos, 283°7 Dist. 4°29 1892'0, Pus, 224° 7 Dist. 2° 36 


ase 
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24°54, 3°84 «18960, ,, 1882 ,, 3°82 
°, ” 262°8 a) 3 "36 1g00'0, ,, TIt'9 yy Bi 
8 os 247% 4, 2°86 


Dr. tebenn has now investigated elements of ¢ Coronx Boreas 
lis, + and A Ophiuchi, 2, 44 and & Bootis, y and w Leonis, 9 
Caasiopess, and several other stars, thus greatly adding to our 
knowledge of the orbits of the binaries, his discussions being at 
the same time conducted in a very cxhaustive manner, to date, 


VARIABLE StTars.—In No. 2,119 of the .fstronomische 
Nachrichten are observations of a number of variable stars, made 
in 1895 by Mr. Chandler of New York. There was a well- 
marked minimum of that irregular variable a Ierculis on 
August 21; the dbsérvations of W and X Sagittarii are worthy 
of note, as they support the results previously given by Prof, 
Schmidt, of Athens, and are stated to have been made without 
sayy “‘pre-occupation of mind in the observer,” who had no 
previous knowledge of the character of the light variations. 
Schmidt's period for W, is 7°5933 days, and for X, 7'0119 days ; 
snother stay in’ the’ same constellation, U Sagittarii of the last 
‘tatalogue by ‘Prof. ‘Schinfeld, is aséigned a period of 6°7452 
days, 
indefatigable Sirentor of the Observatory af ances in the 
sommer of 1866, . 


Me, J. ‘EB. Gore (Uisioalla, Punjab) ‘writes, ‘suggesting the : 


variability of Lalande 42360, The place in the catalogue 
‘depends upon an observation made August.7, 1793, when the 
gtar was rated 7m, Argelander (‘Bonn Observations,” 
Wal. vii, p. 131) identifies this star with No. 42333 of the cata- 
; logue, observed as an 8m., September 29, 1791. 
Se there ig am error in the record of the time of transit ; 
: clouely agree. on 
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us to predi¢t the phenomena of the satellites, with considerably 


. greater necuracy than can be effected by the tite of Damoigent ce 
‘Tables, “And we may also express the hope that as Regards: 
“ hystematic observations, the iia dae sa nechin 


mendation ‘will not be lost sight of. 


Dessett’s Taearisrs,—Volume iii. of the sesdak of ibe 
more iraportant’ of the many papers by Bessel on astronomical 
and’ other. subjects, which completes the work, wag issued « 
short time since by Dr. Engelmann, and comprises geodesy, 
physics, and general. astronomical subjects, as the Hbratioa of 
the moon, shooting-stars, the mass of Jupiter, and the theory. of 
eclipses. Speaking of the work as a whole, it will prove a very: 


valuable aid to the student of Astronomy, aflording him without 


the labour and difficulty of consulting a number of publications, 
the means of acquainting himself with the priscipal memoirs of 
the illustrious Professor of KGnigsberg, who may be said to 
have revolutionised the practice of astronomy. Dr. Busch's 

 Verzeichniss simmtlicher Werke, Abhandlungen, Aufsitze, und 
Bemerkungen, von F. ‘W. Bessel,” printed in vol, xxiv. of the 
Kinigsberg observations, and subsequently in a separate forni, 
contains 385 articles, and we believe, with only one or ‘two 
exceptions, Dr. Engelmann’s three volumes will be found to ¢on- 

tain all that are of more permanent interest and value. 
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BIOLOGICAL NOTES 

THe Liecrric Eut.—Since Hamboldt’s discovery of the 
electric eel and his observations of its peculiar propertics, carried 
out unfortunately before the discovery of the voltaic pile, strane 
to say, no attempt has been made to study this remarkable. reptile 
in its nataral sarroundings.. In view of this fact, dhe Berlin 
Academy of Sciences scut the well-known histologist and physio. 
logist Dr. Car] Sachs, last September, tothe scene of Humboldt’s 
former activities, well equipped with an ample supply of electro- 
physiological apparatus, and means for carrying out an extensive 
series of observations. In the last session of the Atademy a letter 
dated December 7 was read from Dr. Sachs, in which he stated 
that he had safely performed the jaurney from Caraccas, over the 
Cordilleras, to the L/axos. The gymnotus had disappeared from 
the neighbourhood of Rastro, where Humboldt’s investigations 
took place, but at a distance of a few miles fram the city, ol 
Calabozo, a river was found fairly alive with the dreaded Hit. 
blador. In the five days which ‘had elapsed since the discovery 
of the locality, matty valuable results had bean afforded by' the 
observations, and there was every prospect that the experiition 
would yield a large number of new and ee additions to 
our knowledge of the. eee meeke organs, : 
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EARLY DEVELOPMENT OF SPONGES.—At a rietings on 
February 8, of the Socicté Vaudoise des Sciences . ‘Nate- 
opcvifrente 6 
an early development of sponges in the Lake ‘of Getteya; 
die to the undaually mild winter of this year. “The Htaviatile 
sponge of the Jake consists of a horny skeleton with.+ vary. fine 
‘niliseous spiealie, covered with a sheet of soft, perforated s 
raatier. Usually, in autumn, this soft matter leaves tha aateridl 
Tamifcations'sked condenses under the form of small, \geanmnitaten 
half.« milliietre' ig diameter, in ‘the deopsit, ‘tatediat ‘partsot ‘that 
hommy’ skeleton... There it vemaids.sumitt te ‘epridg, ‘when 
tamifications, and comers then eieh, 
sheet. of Heitig anbel matter Battie: yout Ml. ace . 

oe He nly — many sh: og 48 ore ipbrpeal: neato, 
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rebsicin ve teri for eoany. salad = is 6°°3 Cels. for 
and 49) for Janwery, 
“4 New Srokew. Prof. B, Perceval’ Weight heeiities (Pree. 
” Sigh Acad, vol. iL, ser. 2, part 7) 0 ‘beautiful little sponge’ 
nind growitig on the fronds'of some species of Red Seaweeds 
rom the Gomer: of Australia, of which we give the accompanying 
Justration. “Che largest specimens measure not three milli- 





rretyieg 31, Height, - The sponge consists of three distinct and well- . 


adrkoi. portions : firstly, a small basal disk ; secondly, an elon- 
sted stem, on the suminit of which expands the third portion, or 
apitulim, The disk is button-shaped, flat, and is formed of an 
rreguiar horny framework, twice to three times as broad as the 
tem. The stem varies in height, and prezents the appearance, 
my some ae, ‘of a series of margined rings, some twenty in 

| number, fastencd together one on 
the top of the other ; in others the 
‘margins of the rings will be more 
prominent, and the bodies of the 
m» ‘ings will be, as it were, more 
my deeply sunk. In both these cases 
} the horny framework is of a more 
) or less evenly latticed character, 
the longitudinal lines of the lattice 
being very prominent. The head 









bably presents a more or less spheri- 


‘os | cal form, perhaps slightly flattened 
s on the summit, with an indication 

t of being divided into four nearly 
ee equal parts, the open spacé betwecn 
oe these leading into the body-cavity 

ee of the sponge. In some of the 


Sees | specimens the head portion nearest 
a to the stem seems to have been 
a formed ofa somewhat denser frame- 

i, work than the upper portion, so 


‘that while being pressed this upper 
- portion ‘has been fractured across. 
The framework here is ofa densely- 
reticulated kind, in appearance res 
minding one of the rcticulated net- 
| ea: work of the intracapsular sarcode 
SAY as us in Thalassolampe, or of the tissues 
Feit met with in some Echinoderms, 
This sponge has been called AaJ/i- 
sdmgie setae The wonderful mimetic resemblance which it bears 
o#ome Crinold-forms can scarcely be overlooked. Leaving the 
exture.and composition of the.skeleton mass for the moment out 
f view, and simply looking at its ontline—the circular disc-like 
mse, ‘the Stemy—the profile of which is absolutely the same, 
xpept ad to gize,.as that of the pentacrinoid stage of Anéedon 
piacews, and the slightly cleft head, the resemblance is very 
peat. So'lar as is known, this is @ unique case among the 
Pouges, and one is left ‘to wonder what may be the tiny enemies 
rom whith A aad lspongia archers, ty thig mom plete disguise, con- 
rials: res 


J Witp Docs on Tee Oat, ~Aa, iaigeictiog occurrence of age 
- have reverted. to the wild:state ia reported by M. Poliakoff 





hath the neighbourhoods of Soorghot a the Obi, and Tobolsk. | 
She: nize of these, sutimals «is. is somewhat larger than, that of 
me te of ia ‘locality, ‘ut! leap that’ that of wolves ; their. 


pone yd 


pather:-aemarkable the Anhsipitants would nat ac- 
ba mp reyeeveenre 
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ie aochtfence is perfectly: 2 
eplatied, ‘by the sfronmatatice: stint: ‘tha! benpetature of water in 
lie Lake of Geieba’ was this, peat higher: ‘by two degrees than. 


| proached the settlements, causing 4 panic among the inhabitants" 
by the ravages they made among cattle. They hunted always 


portion, in its natural state, pro- 


pit inte cals hunters prosecyedt 
hy happet fil, roe mn 


wakinown, antinals,. M, Poliakoff eiald, nit however, dakegt 


‘se ihe tlie. dking he desctibes any deviations froth ‘thie: sommes rae : 


n” 


type, “except the larger Bize, and perhaps’ a: ‘sornewhet greater: ur 


length’ of body, with comparatively shorter legs (at’ cigene 


‘4 


Bat the habits of hese animals are certninly’, wolf-til 5. thie 
inhabit woods and live by hunting, which they carry on in. opie, : 


panies. Ten individuals were thus well-known. at Soorgoot ‘en 
hunting in company the wild reindeer, and latterly they’: Late 


together, assailing their prey simultaneously. They are reported 
also to be far more yoratious than wolyes, and their habits, | 


M, Poliakoff observes, resemble much those of fhe red highland” 


wolf (Canis alpinus) of Eastern Siberia, . 


t 


SS 


THE Wooppecker.—At the session of the German Orni- | 
thological Society, on February 8, Prof. Alened gave an: ie 


teresting address on the ordinary woudl pecker, - embody 

‘portion of the results of over seven years’ observation... With 
regard to the question of how the woodpecker finds: the trees |: 
inhabited by insects, he had noticed that it almost. tavariably, 
resorted to such trees as hore the diseased look consequent upon,’ 
the presence of insects, manifested by the smallness and fewnéss | 


of the leaves, the absence of the usual fresh colour of the bark,” 


&e, In some cases it is deceived, especially where new varieties: | 
of trees have been set out. When it has detected a hole bored _ 
in the bark by insects, it follows the course of the passsge wider 
the bark by a gentle tapping with its bill, until it reaches the 
place where the larvee are situated, when, by tearing off large 
portions of bark, its food is laid bare. Among the insects 
not eaten by the woodpecker are such as the Ceramlyx hero, 
which bores too deep into the wood, or small insects such as 
the Bostichida, living in the bark of the pine tree, which is dif- 
ficult to penetrate. The presence of the woodpecker is good © 
for a forest, in so far as it destroys the insects upon thetrees. It . 
however injures the latter frequently by tearing off large pieces . 
of bark, and indirectly by eating the useful wood-ants. 
statement that woodpeckers made incisions in trees free from’ 


The . 


insects, for the purpose of sucking the sap, was id aia by , 


Prof, Altam, on ground of repeated observations. 


SAGACITY OF A LonsteR.-—A few days ago, at the Rothesay’ 
Aquarium, a tank containing flat fishes was emptied, anda . 
flounder of eight inches in length was inadvertently left. buried 
in the shingle, where it died. On refilling the tank it, was: 
tenanted by three lobsters (ZZomarxs marinus), one of which is 
an aged veteran of unusual size, bearing an honourable array of 
barnacles; and he soon brought to light the hidden flounder, . 
with which he retired to a corner, In a short time it -was noticed 
that the flounder was son est. It was impossible the lobster 
could have eaten it all in the interim, and the handle of a net 
revealed the fact that, upon the approach of the two smaller 
lobsters the larger one had buried the flounder beneath a heap. of - 
shingle, on which he now mounted guard. Five times within | 
two hours was the fish unearthed, and as o‘ten did the lobster ” 
shovel the gravel over it with his huge claws, each time gs- 
cending the pile and a his bold defensive ont to his com: 
panions, , ; 


Tur INFLUENCE oF pela neko ON THE Naive AND | 


Muscur-CURRENT.—M. Steiner has proved (Xeicher?’s Archiv) © 
that the electromotive force of the nerve-current from 2° ap 
wards, is greater the higher the temperature, that it reaches.a | 
rasximum between 14°. and 25°, and at higher temperatartn'. a 


_ dedreases again, The force of the muscle-current is likewise, frre 


5° upwards, groater'the higher the tenyperature; it hag ite waases 


‘gan between. 35° and 40°, and at higher temperatarcs ‘becomes |: 
lass again, tii, when, figidity sets id, it is almost ag, Thieiaedne 
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. living organic forms, there is a dentpeviature optinatn | which is a j 
; distinctly marked when, by heating. we rise to it from lower | : 
segunperatures, as when. we aemcens twit ty coating: bis higher | 


‘Nelaperstares, 


‘thie article by ‘Prof. ‘Asa, Gray, in the American Journal of 
Science aud Arts, ‘op Darwin's recent work the writer notices 
what Darwin pays. vtbont the fertilising of flowers by birds, 
thicily humming-lirds.. ‘The freqnenting of the flowers of Jm- 
patiens is the, only case cited from the United States ; and Dr. 
Gray ‘anke::' “Can it be that there are ‘no references in print to 
the. snort familiar fact that.our, humming-bird is very fond of 


‘the Blossoms of trumpet creeper ( Tecoma vadicans) and. 
ot honeysuckles ? Both these are, in size and arrangement of 


pat, well adapted to be thus cross-fertilise},” 


A New Parasitic GRkEN A1GA.~-Not very long since it 
‘was thought that the want of chlorophyll determined the para- 
sitism of plants, and it is still true that the want of this green 
colouring substance serves to distinguish between fungi and alge. 
It is also tue that the former need already-formed carbon com- 
pounds, but it is still thought that chlorophyll bearing plants not 
only do not require to’find ‘these compounds ready formed, bat 
that they are absohitely unable to assimilate them. Jt was 
therefore a fact of great interest when Prof, Cuhn described some 
years since (5872) a perfectly new chlorophyllaceous alga 
{'* Ueber parasitische Algen” in ait, sur Biol. der Pflanzen, 
Ha. i. Heft 2; see also W. Archer, Quart. Journ. Mic, Science, 
N.S. 5 vol. xiii), which he fonnd living as a bright emerald green 

@'in the thallus of duck-weed gathered at Breslau. For 
tia tbe genus Chlorochytriam was established, and C. Ze vince 
was the only species until at a late meeting of the Dublio 
Microscopical Club, Prof. E. Perceval Wright exhibited and 
described a second. species found growing and developing itself 
in the mucilaginows tubes of @ species of Schizonema, collected 
on-ftooks at Howth, near Dablin, between high and low water- 
marks, There can be no question as to the parasite on the 
diatom being different from that on the duck«weed, while there 
is but little difficulty in placing it in Cohn’s genus. Smaller in 
size its emerald lustre is scarcely if at all less than the fresh-water 
species, and like it its development has not been traced farther 
than the production of zoospores. 


Fiora oF TURKESTAN.—We notice a very interesting com- 
simmication on the Flora of Turkestav, made ‘by Prof. Reg«l, 
the director of the St. Petersburg Botanical Garden, at the last 
mecting held.on January 20, by the Russian Society of Garden- 
ing. ‘The special aim of the communication being to advocate 
the introduction inte European gardens of representatives of the 
dora ‘of Turkestan, Prof. Regel described the numerous, origi- 
nal, and most beautiful species belonging to the Compositice, 
Caryeph vila, Unbelliferce, Papilionacea, Malvacee, and Campanu- 
lacea, which grow in Turkestan, and which could rank among 
the best ornaments of oyr gardens by their variety and beautiful 
forms and colours, Most of these species are already cultivated 
with complete success in the St. Petersbarg Botanical Garden, 


‘and they might be thus introduced in the gardens of Russia and | 
‘getence, among those published by professors of the “Moscow 
University in 1876 :—‘ Observations de Jupiter ¢n- aBy6, 


Western Europe. Concluding his communication, Prof, Regel 
puisted out the remarkable circumstance that in Turkestan, even 


in haltty teavta, the Avicacee axe totally wanting, whilst they are 


ao‘cdmimor in the highlands of the Alps, of the Cue’ and 
cae ra Alta 
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Disotor #. the Cential-Anstalt fils, Me : 
"Fury seh candidates for sdeetiia tal. thi Royal Bowity 


| have pffered themselves during the presdnt’ ‘gestion. 
“Fear ILISATION | OF. as ay Sunes an seiereail tr 


Prov, A. Ovbanner, of Berlin, hap: siecepted, thie ‘chit: of 
specail: in. = ar da ae Philosophlost. Boowley a 
linster, 


Pkor. Pr aren Ry of Bonn, has accepted - the ordinary pf 
sorship of Botany in the University of Basel. 


‘Tae ‘Treasnty | have agreed to recommend eas. frei the 
Consolidated Fund for 8a,000/, towards the new. buildings 
devoted to.the Science Schools of the University of Edinburgh, 
in four yearly instalments of 20,000/. ‘each. This vote is to 
supplement ; a like amount subscribed by the public. . 


‘THE marble statue of Sir W. Fairbairn is in the handg of Mr, 
Geflowski, who obtained the Commission in competition with 
other eminent scuJptors. Besides the statue, which is to stand 
in the New Town Hall, Manchester, facing: the entrance, a 
Fairbairn scholarship is founded in Owens College, Manchester, 
out of the funds subscribed. The statue is eight feet high, repre- 
senting Sir W. Fairbairn standing with papers in his hand as if 
delivering an address to a scientific audience, the bead bare and 
inclined slightly, and an admirable likeness in the features as 
well agin the thoughtful expression and quiet energy charnc- 
teristic of the man. 


THE University of Tiibingen is making preparations to cet - 
brate its 400th anniversary during the coming month ef Aspnat, 
Various historical addresses are in course of preparation, and a 
work will be issued commemorative of the occasion. 


A pusLic meeting of the Sanitary Institute of Great Britain 
will be held at the rooms of the Society of Arts, Joln Street, 
Adelphi, on Wednesday, March 14, at 3.P.M., to consider the 
report recently issued by the Committce appointed by the Presi- 
dent of the Local Government Board upon i disposal of town 
sewage. 


IJ1s Majesty, the Emperor of Brazil, observed the eclipse. 
of the moon on the evening of the 27th, at the Arcetri 
Observatory. The Emperor took a very lively interest ‘in the 
phenomenon and discussed with acuteness the hypothesis with 
which Prof. Tempel, the astronomer, and Prof. chert tried to 
explain the varying shades and colours in which the moon 
appeared during the different phases of obscuration. On Mon- 
day last his Majesty assisted at a meeting of the Anthro: 
pological Society, when Prof, Mantegazza made some inferest« 
ing remarks on several Maori skulls, and Prof. Giglioli read ah 
elaborate paper on the ethnology of Brazil. 

‘I'nE general expenses of the seven Russian univeraities in 1876 
were ag follows :—The University of St. Petersburg, 43, SOO. 
of Moscow, §2,850/.; of Kieff, 38,3752 ; of Kazan, 39,500. 5 
of Kharkof, 38,125/. ; of Odessa, 25,3757.; and of Dorp, 
26,6252, ae ate 


‘We notice the following more icpatant’s papers on natoral: 


«Profil spectroscopique du Soleil en 1876," and ‘Sur le Quene 


‘de is, Comtte de £874,” by Prof, Bredikhin, im: the drmndie 0k 
| the Mospow Cibservatory ;-a paper, by Prof, Babukbia,.’ ft Deber 
| die Stractur und Verhiltnisse clektrischer and kt 





nieces 
Orgenen,”. in. the Archiv fiir Anatomie nimi Physlologie;' >“ Theorie 
des Désivdes,” aid * On the Numerical: ‘Rauations of the Sécund 
“Degree,” by Brat, ‘Bogaietf, in the Mosoow’ Miche é vial Revsew 
‘TRussian) s'the, aeties af Prof, i Mateos on bliged (Ni nr % 
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it Drag! wy ‘been. ‘Hoininated presidént of the Sacidtd 
d'Kacourngemesit’ ‘pour “Industrie Nationale. At the last 
mideting. of ‘the Society: M. Moutenat exhibited metallic tubes 
which emit sdunds, when’ ‘burning coal. is placed in the in- 
terior. The sonad is modified when the place occupied by the 
oda Jbab been changed. - A copper tube into which metallic 
genes, has | ‘Hees introduced also emits musical sounds. M. 
Moutenat js. preparing to build large tubes for the Inter- 
imtionnl Yxhitition of 1878 He hopes the sounds may be heard 
atm grees distance, and if successful he intends to propose this 
method instead of stenm whistles for warning on the sea-coasts. 


“THe Bradford. Scientific Association purpose holding a con- 
yersazione and exhibition of scientific instraments and objects on 
the evenings of April 11 and 12, Exhibits will be arranged 
under various sections and sub-sections, and contributions will 
be iveloomed. 


FE. BoM the “Annual Report of the Geologists’ Association we 
leaen that the number of members on January 1 was 390. 


“Var. i Part 6, of the Zransactions of Watford Natural 
History Society contain papers on the Hertfordshire Bourne, by 
Mr. John Evans, F.R.S.'3 on the Lertfordshire Ordnance Bench 
Marks, by‘Mr. John Hopkinson, ¥.L.S. 3 and on the Polarisa- 
tion of Light, by Mr. J. N. Harford. 


‘Mr. Rup has given notice of his intention to move, at the 
next meeting of the Court.of Common Council, that it be referred 
to the Gresham Committee to confer with the Mercers’ Company 
as to whether and how the Gresham College foundation can be 
utilised and extended in connection with the scheme which is 
now being.prosecuted by the Livery Companies for establishing 
a Central Technical University, with affiliated colleges and insti- 
tutes, not only in the metropolis and its suburbs, but in the chief 
centres of industrial life throughout the United Kingdom. 


THE Russian Government announces the discovery of valuable 
silver deposits in several islands of the White Sea. 





* Se see (Pa hiner setae fh 


“Grar Wa.burGc, a member of Dr, Brehm’s expedition to 
Siberia, is now studying the botanical and paleontological col- 
lections at Dorpat. He proposea to undertake this year an- 
other journey to Asia and to explore the Caucasus, 


Tur St. Petersburg papers announce the return of Lieut. 
Onatsevitch, who has spent two years in the survey of the 
Northern Pacific shores of Siberis. After having observed the 
Transit of Venus, Lieut, Onatsevitch engaged in a full and 
thorough survey of Behring’s Strait, extending his soundings | 
inte the glacial ocean as far. as the ice barrier over a surface of 
ubout sixteen ‘aqtiare degrees, Further, having at his disposal 
fourteen chronometers, he has determined many. longitudes, and 
hes ‘brought: into connection the longitudes formerly determined 


in the north-east with ‘those recently ‘determined with great accu- . 


racy before the Transit of Venus in south-eastern Siberia. The 
work done by M, Onatsevitch, will be the subject of com- 
nyinications at bcd next meeting of. me St. ee Geogra-. 
phical Society. . 
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+ weas  Udlivered ‘at os last | {aig this hetritory, and there was every probabitity ‘of thin success” 
1 filly. accomplithing the aims of: the joutiiey, vin, a cari 
| ennlogifel study of this scarcely-known region. 
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ty the Jast sésstan of the Berlin Geographical Society, the. 
piedidest, ‘Dr, Basthn, aunounced that the well-known Afelian ° 


, 
t 


‘traveller, Dr, Gustav Nachtigal, intended to undertake a: “nent 


journey of exploration into the ‘interior from the coast “OF 
equatorial Africa, This field, now rendered vacant by the” 
death of Edward Mohr at Molange, has always been the favourite ° 
territory of the German explorers. Dr. Nachtigal’s peculiar : 
qualifications for the undertaking, as well as his six years’ varied 
experience in, the hardships of African travel, will lend an ims’ 


| portant character to this new new atteript & — into ‘the: 


unknown interior of the continent, 


At the meeting of the French Geographical Society M Chacles, 
Velain read a paper on the volcanic lakes of the ishind of. Nossi . 
Bé, neat Madagascar. The formation of the island is genersitly 
volcanic, the north and south parts being of ancient formations, 
while the central part is of much more recent origin. | Besides 4; 
number of true volcanic craters, not very high, M. Velain found’ 
f great number of crater-lakes or circular troughs, level with che. 
ground and filled with water. These troughs, M. Velain thinks,” 
must have been formed by subterranean explosions, which did 
not last long enough to enable the Java to reach the sarfiee,” 
These lakes abound in fish, many of which are probably new 
species ; it is impossible, however, to catch them, on account of 
the number of crocodiles that swarm on the banics. 


ENGANZUNGSHEFT No, 50 of Petermann's Gaivapiate: 
Alittheilunges contains the first’ part of.a narrative of M. E, 
de Pruyssenaere’s Travels in the Region of. the White and. 
the Blue Nile. M. de Proyssenacre was a young and. a0- 
complished Belgian who spent most of the time between 1859 
and 1864 in the exploration of the above region, and after muh. 
difficulty the editor of the narrative, K. Zoppritz, obtained Pore: 
session of his journals and notes. Notwithstanding the length 
of time that has elapsed since M. de Prayssenaere traversed the. 
region, it will be found that his’ narrative adds considerably-to: 
our knowledge of it. He made many botanical | notes, which, 
we believe, will be published at a future time, Accompany. - 
ing the narrative is a map of the region, showing the travel. 
ler's routes, prepared from his astronomical and trigonometrical 
observations. M, de Pruyssenaere died in the midst of his: 
travels in 1864, at the early age of thirty-eight years, — 


x a 
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- Pror, C, Jarz, of Vienna, formerly an artillery officer under |. 
the Emperor Maximilian of Mexico, has recently issued.a‘shart . 
work on ‘‘ Ocean Currents of the North Atlantic,” with especial: 
reference to the Gulf Stream, embodying much of individual 
observation, The rotation of the earth is excladed from among 
the causes producing these phenomena. His theory is essentially’: 
that each current has its own particular causes, and’ that's” 
number of independent compensating gfqrces occasion the cha.’ i 
racter, epeed, and direction of the currents, . 


Tie last session of the Hungarian Natural Histosy Sosiaty” 
was devoted to a detailed account, by M. von Hantken, of ‘the 
results of his extensive microscopic researches on the Hungarian 
limestone formations. ‘The old Tertiary deposits, near Ofen were " 
found to consist almost entirely of organic remains, princi- 
pally Algm, Foraminifera, and Bryozoa. The Alge form the. 
chief part of seveial strata and belong to the genus Litho~ fe 
thanrnmm, Microscopic investigation showed a regular stractare™ 
‘of successive layers of cells, ‘In the mterstices between the, cells": 


of the ‘plants carbonate of lime was gradually deposited, and. en : 


‘were petrified entire, ‘Therpresence of the remains of For 
and hehe showed a cdintem poraheous Z00genous i and 
one ee uf ™- ecuan fons the Lithgt 
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present day grows only on the seaahare, itis probable that these 
Tigngatian limestone deposite ate egast formations. 


In the February session of the Hungarian Geological Society, 
Prof. Krenner digplayed @ ‘Intely-discovered mineral from 
Nagyag, which oansisted of pure telluride of gold. As 1s well 
known, gold does not occur im hature in combination with any 
member of the mulphur-group except telluiom. A mixture of 
the tellurides of silver and gold was found recently in California, 
but this is the Grat instance of the occurrence of the pure auric 
telinside in a crystalline state. In view of the fact that gold is 
the noblest metal, and tellurium one of the rarest elements, the 
new mineral has been called Ausmsenife, in order to give a fitting 
smpreasion of the gratitude of the great chemist’s admirers in 
FZungary for the services rendeced to mineralogy by his analytical 
methods, 


A REMARKABLE piece of coral taken off the submarine cable 
veer Port Darwin, is spoken of in a Melbourne paper. It is of 
he ordinary species, about five inches in height, six inches in 
tiameter at the top, and about two inches at the base. It is 
rerlectly formed, and the base bears the distinct impression of 
he cable and a few fibres of the coil rope used aa a sheath for 
he telegraphic wire still adhering to at, As the cable has been 
atd only four years, it is evident that this specimen must have 
mown to its present height in that time, which seems to prove 
hat the growth of coral is much more rapid than has been 
uppesed. 


it 1s well known that in many places springs of fresh water 
wiae from the bottom of the sea, M. Toselii proposes to make 
we of them, Their water, brought through flexible tubes held 
it the surface by suitable buoys, would turnish ships with supplies 
f water they are often in need of. M. Tosell: appears to have 
tudied the question carefully, and provided for the preservation 
f his apparatus in the face of storms. 


Trg rapid melting of snow in the mountain regions causes 
weat inundations in south-eastern France and in Switzerland, 
ma Swiss papers daily record the damages done by the 
loods. The greatest damage is cansed by the Doubs, both in 
France and Switzerland. The Rhine at Basel rose on February 16 
1y 6°22 metres, reaching thus a level only 2°46 metres lower than 
tunng the great inundation of March 1, 1876. Prof. Forel 
writes io the Gasetie of Lausanne, that the level of the Lake of 
Jeneva rose on February 15 and 16 at the rate of three milli- 
netres hourly, or 1§5 millimetres in the course of two days, and 
ne points out that more rapid risings were noticed only three 
tones in the course of the last twenty-nine years (in 1856, and 
‘wice in 1876), when the level rose daily 73 to 82 millim. in 
wetty-four hours. The amount of water accumulated in the 
lake was thus as large ns 42,000,000 cubic metres in the course 
staday. The Lake of Zurich rose at the same time 40 centi- 
metres in twenty-four hours ; but its superfice, being seven times 
ess than that of the Lake of Geneva, the figure shows a far less 
accumulation of waters Viz. of 26,000,000 cubic metres in the 
sourse of a day, 


As one of the Memoirs of the Geological Survey, Mr. 
Whitaker has just published a paper on the Geology of the 
astern End of Essex (Walton Naze and Harwich). Lont- 
tans and Stanford are the publishers. 


We ave gied to hear that an ethnographical museum was 
opened at BHulaingfors on January 24, The nucleus of the 
museum was formed from collections ee 
lelsingfonm Exhibition. it contains a igre nium 
figures nepresinting the varied ethnographical types wf Finland 
end their yet snore varied costumes, interiors of pensant’s homed, 
samples of household fasnituce and tools, of hunting and fishing 
implements, of ohjadts used by the yet aumencts conjynors, cal- 


NA LURE 


[March 8, 18yy 


lections of stone ieiplements, &¢. ‘The lmpottaune ofthe niuscirin 
will be well eppreciated by all acquainted with the intorast 
afforded by the ethnography of Finland. 


THe French Anthropological Society has bean authérised by’ 
M. Krants to open an intemnational exhibition in the central 
palace of the Tyocadero, M. Quatrefages has Been appointed 
Chairman of the Commission. Communications relating to the 
exhibition may be sent either to the Society in Paris or to Mf, 
Gabriel de Mortillet, at the Musée des Antiquités Nationsles, 
St. Germain, Seine-et-Oise. ‘The Anthropological Exhibition 
will be diatributed into 2 number of sections, and several na. 
tional comumittees might be established if necessary, Farther 
details will soon be published for the [guidance of intending 
exhibitors or visitors, 


Ow February 25 the city authorities of Vienna inawgurated 
novel and remarkably interesting application of preumatic tabes 
for the purpose of maintaming unison and regularity in widely- 
separated time-pieces. The inventor is the Austrian engineer 
and electrician, EK. A. Mayrhofer, who, after vainly trying to 
solve the problem by means of electricity, finally hit upon the 
new system. From a central lureau in the city, connected with 
the Imperial Observatory, these pneumatic tubes extend in all 
directions, Inid alongside the gas mains, and branching off to the 
public clocks. By means of a simple apparatus im the latter the 
authorities in this bureau are able to exhibit the truc astronomical 
time on the clock dials in all parts of the city, a movement of the 
hands occurring once a minute. At present only the city clocks 
have been brought in connection with the new system, but it will 
rapidly be extended, until it embraces the time-pieces in all the 
schools, public institutions, hutels, &c., and in those private 
residences where it may be desned. 


THE prospects of coffee-cultivation in Coorg seem. to be some- 
what gloomy, for we learn from a recent report that the plants 
have not only had to contend with the regular insect and fun- 
goid diseases, but also with such an extremely dry season, that 
the drainage of the country became very low, and all the spings 
and wells nearly exhausted. Many of the coffee nurseries had to 
rely on hand watcring from springs and rivulets, and thousands 
of seedling plants constantly withered and dried up. ‘The 
greatest damage, however, secms to have been done by what is 
described as ‘‘ the planter’s old and implacable enemy, the A‘wWo- 
trechus quadrupes,” commonly called the borer, the ravages of 
which are as destructive and extensive as ever ; planters are often 
decenved as to the presence of this insect, the appearnnce of the 
trees even when attached, failing to convey an idea other than 
health. The revelation af crop time, however, convinees the 
sceptic of the insidious approaches and devastations of the enemy, 
which can be overcome and subdued only by timely aud resolute 
extermination of every bored coffee tree. The periodical in- 
crease of the insects is attributed by residents on or near the 
plantation to the prevalence of dry seasons. It sprends most in 
open coffee fields in warm localities, and least in moist and 
places where there is high cultivation, With regard to the 
emilda vastatrix, or leaf disease, it seems ta have considerably 
lessened, or, 95 the report says, disappeared. This is almost 
more than we can expect, and as much as we can hope for; 
nevertheless, it may be as the writer of the report says, that the 
disease is existing under another form, “And may reappear int 
those well-known orange-coluured spate, for like age apet tt 
undergoes certain transformations, It {s i 
ofange-coloured spores are generally sscicting the stotuate of 
the Jower epidermis of the leaves, abd,” the writer prasbeds tev 
say, pen er a Mi on af ngfieed ) 
end year old, ifichlt to neat 
have come Shon, wheth 
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intial Gindase, It seonts ecfually digicalt to sqy, whether the 
Fete te the cause or effet of the dispaved leaf, As to reme- 
divs, these appearty be yather ftom climatic influences 
than froin the waguthty of ragn, for sll the propositions yet made 
bihy pitoe gatisiantory in the laboratory, brat are impracticable 
where any lange avee is tb be operated apon. 

' “Pap eabiect of blight or disease affecting the plants in the tex 
ee pring 8 been brought prominently under the 
nition of the AgrivElortioultural Society of India, a letter 
having twer addressed to the society to the effect that the 
nituoloe if ‘blight and red spider having become of such a 
rerlous mature ait many tea-pardens both in Assam and Cachar, 
but especiaity in the latter province, it is necessary that all 
possitle information, with a view of mitigating the evil, should 
be obtained and made widely known.” Ata subsequent meet- 
ing of the society the line of action proposed, subject to the 
assistance of those interested in the matter, was to engage the 
wet'vices of an entomologist from England for the period of two 
years so that ke might have time and opportunities to observe 
and carefully study the character of the several kinds of blight 
in their various localities, such observations to be published 
under the auspices of the society, 


Tue introduction of the Carob (Ceratonia Silizua) into the 

Madras Presidency, a subject which occupied the attention of 
the Agri-Horticultural Society of Madras a few years smce, has 
Leen again brought before the society. It 1s strongly recom- 
roended for cultivation in countries suffering from penodical 
droughts in consequence of its long roots penetrating a great 
depth into the earth, and because of the large quantity of muci- 
laginous saccherme matter contained im the pods, so that it 
might be largely used for feeding cattle, horses, pigs, &c. It is 
paid, however, that although the seeds contain gi trogenous ele- 
ments or flesh-making matenals, they do not possess great 
nutritive properties, and the seeds being small and hard they 
are not easily masticated, and pass in their crude ‘state und. 
yeated, 
A PROULIAR request (according to the Herlentes Zuzeblatt) has 
been made ,by the Socicty for Bird Protection to the Genera] 
Postmaster in Berlin, viz., to make arrangements so that birds 
be not killed by the pneumatic post. The case is this: From 
the large air-compressing steam-engines proceed chimney-pipes to 
the roof, by which the required air is sucked in, The power of 
this suction-apparatus is so great, that both small and large 
birds, even pigeors, which happen to be flying over the tubes 
when the engine is in action, are helplessly drawn in and 
destroyed, 


_ TAXING opportunity, lately, to observe with a Nicol’s prism 
am tncommenly fine rainbow, which spanned the Oesthal in 
Baden Raden, M, Sebiel found that with the prsm in a certain 
potltion, the colours disappeared completely, and the prism was 
peotty dark, But on turning it through go’, the bow appeared 
ngee in alt ite brilliancy, The raitbow is therefore perfectly 
polarised light, Several rainbows observed since have shown 
the same behaviour ; but apparently only a very bright-coloured 
rainbow presents dack on the field of yision with the correspond. 
ing position of the prism, 


Tae qdditions to the Zoological Sogiety’s Gardens during the 
wees inclode a Macaque Sonkes (Miecas: cynomoigus) 
presented by Mr, This, Dalby ; a Galapagan Tore 
tojns { Zentuelo 2 ig ino feotn the Galapagos Isles, presented 
by Or. Wi, 3 two Sorting Gulls (Larus argenciaces), 
POR, ME PONEOR 3 4 Comision Nuthatch (Sidta consi), aye 
‘acy K eacgmaal Red Kéngasma (cereus rufus), bord 
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SCIENTIFIC SERTALS | ‘ | 
Po » Awualen dey Phytik wd! Chemie, ‘an 
tick aoe Winetehen on. “the nature of be i 
clang,” by M. Aferbach.—-On the interference of reflegted 
it. (concluded), by M. Lommel—~On the tension of Higwitl, ; 
M. Sondhauss.—-On a fundamental law in dioptrics, by, 


{ 


y 
M. Most.—-On the complementary colours of <2 in . 
ined light, by M. v. Kobell. i Ors ” 


the displacement wee 
sun’s rotation appears here, 
the sixth and eighth orders obtained by a grating 


Memoria della Societe degli Spetiroscopistt Itahani, November, 
1876.---The paper by Prof, Young, of Dartmonth Coll 
lines in the solar spectrum caused by the 

rof. Young used are ot 
or 9%, 


to the inch, a collimator of 24 inches diameter, and 16 inches 


focal length attached to the 9} inch equatorial. The 


Ni 


tions were made chiefly on the D lines and the Ni beterean. 
them giving a result of 1°42 mile a second; this exceeds the 
result from ordinary observations of spots by 0°34 mile, and tee 
author considers it a fact that the solar atmosphere sweeps 
on forward over the underlying gurface.—-Prof. Tacchint gives 
history of his journey up Mount Etna for the purpose of m 
spectroscopic observations of the sun. The spectroscopic 
direct observations of the sun made at Palermo in Octo 

appear here, also the drawings of the chromosphere for May, 
1878, 


December, 1876,-—Father Secchi gives his ‘catalogue of 444 
cranes ean with penny on the spectra te = cone Rag 
gins contributes a preliminary note on the photography 0 
iellne spectra, together with a drawing of the a of 
a Lyrx.—Observations of the lunar eclipse of September 3, 
1876, by A. Dorna.—Observation of the Perseids made at 
Palermo in August, 1876, by Prof. Tacchini and G. de Lisa. 


silat le hata vol, ii, part 4.—-On fossil vertebra: 
and teeth, by C, Hasse, dealing especially with fossil squatinas 
from the Jurassic and Cretaceous rocks.—On the development 
of the aurculo-ventricular valves of the heart, by A. C. 

-~—On the segmentation of the ovum and formation of the blasto- 
derm in Calyptrwa, by A. Stecker.—QOn the primitive groove in 
the chick, by A. Raube:.—On the nasal cavities and nasal dyct 
of Amphibia, by G. Born, seventy pages, three plates, 


Revue his Sciences Natuveliss, vol. v., No. 3, December, 
18976,-—Contributions to the natural history and anatomy of the 
Ephemeridc, by N. and E Joly, an important .—~Ora pare 
thenogenesis in Bombyx mor:, by Carlo de Siebold,-~On the his- 
tology of the egg, by A. Villut, dealing with theoretical views on 
the germinal vesicle and its history. There are alap excellent 
reviews of recent French zoology, botany, and geology. 


Leitichrift fur unssenschafiliche Zoologte, vol. xxvii., part 4, 
1876.—-On the anatomy of the Ophiuroid, OfAtacéys airens, by 
H. Simroth, seventy pages, five plates.--On the structute of the 
brain in Arthropods, a memoir describing the brains of ps 
mel fica, Gryllus campestris, Gryllatalpa vulgarts, Carabus viel., 
and A stactes Jluviatdes, by M. J, Diet), of Iansbruck, thirty pages, 
three plates.—On the transformation of the Mexican Axolotl 
unto Amblystoma, by Mane v. Chauvin. 


Reale Istituto Lombardo dé Sciense e Letlere, Rendicont, vol, 
a. fase, t.—On Arabic money in the ps a pret cabinet of Milan, 
by M. Ghiron.—-On the coordinates of points and of lines in 2 
plane, and of points and planes m space, by M. Casorati. 

two metegrological instruments invented by Angelo 

M, Cantoni.-—Qn special cases of anencephaly, with observations 
on their etiology, by M. Sangall.— On Nelminthosporium vitls 
(Lev), a parasite of the leaves of the vine, by M. Puptta.—On 
the phenomena which accompany the expansiin of liquid drops, 
by M, Cintolesi. 


rad de Physique, Febraary,—-On a tty of an eleotyie | 
surface of watery § and on the polarisa rot the reba it 
by M. fos] Page ~On the phetiomena of induction (dot ' 
cluded), by M, Mouton.-.Camparative pitches of sounds given , 
by various metals and alloys, by M. Decharme.~+Experiments of , , 
i, Ch. Lontens, 5. movements of the serial'column iy 
— tubes. by Mi. van , ae alvin " 
sod) potiseiium at di tempers ~ 
wockti and Bellati. ' 
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‘tn ine Tniversity of Oxford... - 


ae ras : é it fe ¥ nid m een tela iy. te "ON 
bon ‘of ihe Sctave ‘into 29 Intervals, employed ‘by thie Hindoos.. 
paper coiniptnices with a slight acoowit of the “Hindoo | 
‘teal Gerieed. Tt is then remarked that our, best way: 
‘Acide “GE this music! would be to stndy the system of 
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ppare the results with thase actually gltdined by Hin- 
arabes. ‘The. methods, which. have been employed 

he writers former papet on the subject,’ are then extended to 
the higher orders, which ‘have not been befure thorauylily dis- 
chiged.  The.system of 22 ig a system of the second order, and | 


the nature and peculiarities of auch systeins, arid of the system 


t in 


of ag in-particnlar, ere discussed, 

A classification, of systems ‘of te higher orders according to 
sees mode ‘of forging alg feahigy et oe system be 
winged in snecersive séries. of fifths, differing by one unit im 
pitch, then the syster is gaid:'to “be of class ox the third of 
any ae 3 in the sexies x units below that which contains the 
pote eee 
_ Phecepstiem of 22 ig shown to be of the second order and first 


_ hesyebee of 34, also of the, second order and first class, is 
ed Out as being of considerable excellence, even from a 
\ pre point of view, 


¥, 







jeré practical + 
:-dtig sown that in systems of the second order and first class, 
Aodulation through a third cannot be regarded as equivalent to 
ulation through ay number of fifths, . | 
. Phe yotation is extended to systems of the 7th order. | 
+ De “subject of the transformations of the generalised key- 
boerd iv then entered upon, It is remarked, in the first instance, 
that any farm of Smahpement whatever can be. constructed by 
Pearcanging a supply of keys of the ordinary patterns. 
“Dhe ‘problem of inversion’ is ‘then solved, and it is shown 
tinder: what circumstances, by. simply inveriing the succession 
from end to énd,. a Key-board. can be obtained in which rise 
kosresponds to fall of pitch, and vice nersd, an ome 
The general transformation of the 7th order ‘is, then investi- | 
ed, and a nole.is given by which the key-board of the rih- 
order can be arranged with the ordinary keys. | 
.. This rule is then applied to the construction of the key-board 
of the second order, and a diagram is given of a portion of a 
key-board so arranged, Systems.of the second order and first 
clags, uch ag the ayatems of 22 and. 34 above-mentioned, can 
he controlied with facility by means of this arrangement. 
.“Bebroary 25.4-On Crookes’s force, by. G, Johnstone Stoney, 
E:R.S., abt Rickard J. Moss, F.C.S.—fhis paper is a 
prelitninary seport of an experimental ighingy a) of the 
theory ..of Crookes’s radiometer proposed by . Stoney in. 
tie ‘Piilisophical Magazine for March and pril, 1876, The 
ere’ *Croukes’s force” is employed to desiguate the reaction 
Which tomes into play between the blackened disks of @ radio-’ 
Sater said the walls of the exhausted. chamber when a difference 
‘Ceuiperaturé exists between them. The authors have sought 
46 determine quantitatively the relation of the force to the tension 
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between the reacting’ bs “For this péepose they employ an. 
in: which a Mabkened disk of satiate: ocr’ at 
ieot-distance within twelve centimetres from, a ¢ elicately 
7 d.-disk: of ‘thin microscope slave. ’ The. pith disk: is, 
Rented. by projecting on it the image of a unifornily illuminated 
apertare: ina je'screet,, ‘The relative magnitudes. of the 
forte are estimated by determining the distance to which’ the, 
‘glans ‘diek is repelied in agiven time. It is sometimes dificult | 
O° the effects of convection currents).dnd 
Itis certain, however, that whea the 
gee is as much a8, five melon Of MEFs. 
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Of Sens} DAP NON n Cc 
is pilcian, FRR Ree 
sident, fn the “chalr,-—Messts. W. Burne, BAL. ‘Gavan , Bp. i! 
W..' Harrington (of ‘Michigan, University, Th Sh eas oo 
Meikiejobn, the, Rey, J. Stobbs, and Sir Charles W. Strickian i, 
Bart j:"were ehected Fellows.-—There was, exhibited under the * 
microscope. by Mr, Arthur Lister the plasmodium.of ‘one ofthe’ 
lowly. organised Myxomycete. | This.protoplasmic nase demon.’ 
the. peculias amasboid, movements, aad the oocasion pave, 


rise to. an animated discussion on its contested aninsal ior vege." 





rootstock of Atarattia fraxine, Sm,.by Mx John Beaghxnnia 5; ; 
the second on. the Als collected at Rodriguez daxing the Venue » , 
Transit Expedition, 1874, by Prof. Dickie,. The ‘Mazattia ‘is’: 
chiefly found in the northern part of New Zealand,’ “The Map. | 
ries. use it‘as food, bat do not cultivate it syateniatiqally,, ““Uhey 
say that when it is smashed, the pieces thrown:om the grotind 
spring up freely and thus it has increased. At Welllitgton, where | 
transplanted, it grows luxuriantly when placed in rich damp sail, -. 
‘Mr. Buchanan has now studied its mode of growth; He ‘ean. | 
siders the rootstock as resembling a scaly bulb more than.a fern 
rhizome, and likens its propayvation to, that.of the potato, though 
modified. Its growth. is very slow, hence, probably, its scarcity, 
The fresh-water Algce of Rodriguez point in an Asiatic direction, 
none are Atrican species, while some have rather a world-wide 
distribution. —The Secretary read a note ona new example of 
the Phyllodocids (Anaitis rosea), by Dr. W. C, MeIntosh. This 
marine worm was obtained at St. Andrews. « It is 34.inch long, 
with relatlyely broadish body, blunt snout, and small eyes, . On - 
head and budy it is slashed and speckled with pink, which 
merges into a yellow band behind.—-A communication was tead 
on decpaes anemones (Actinaria) dredged: fram dm board’ the | 
Challengn', with a description of certain Pelagic ‘sutlace swim. 
ming species, Ey Mr, TI. N. Moseley, late naturalist, to the above: 
expedition. The occurrence at great depths of representatives 
of ordinary shallow water forms of Actinia is of profound ine 
terest. A species of Mdwardsia, from Goo fathoms, has under- 
gone but trifling modification from the litteral form. . The 
Ceriantius, from 2,759 fathoins, is dwarfed, bat uncommonly 
like its shore brethren. Thus it appears one. kind Js fonad in 
shallow water at the Philippines under the fall glare of the tro- 
pical sun, while another species of the same genus exists at.three 
miles depth, where solar rays never penetrate, nd ‘the water 
keeps at freezing point. The fact of the deep-gea-Anemonen 
retaining vivid colouring in their dark watery abode is a palit of 
special value as connected with certain other generalisations. 
The new genus Corallinomorphus likewise possesses interest. both. 
on account of being a near ally to certain of ‘the: simple distoid | 
corals, and of its having the largest stinging cells Gerhatocyste) yet 
recordéd.-- An cxtract of aletter onthe marsupial pouth of the 
Bandicpot, by Mr. R. D. Fitzgerald, was briefly adverted to by 
the Secretary.  % ie oa. hee et 
' Chemical Society, March 1.--Prof, Abel, F.RvS., spree 
| 3 delivered his: lecture": 
on “ The theory of the Bunsen lamp.” : The speaker, after sour » 
eliminary remarks as. to the great value of this inateninedt,: 
th to, the scientific chemist and also in the aris, gave.a ghost” 
description of the Jamp and proceeded to show the ‘prinolple-an: 
which it acted... ‘The. gas issuing from, the jet draws in adr” 
through the holes in the side, and becomes mixed with it-in the’ 
tube, the.amomnt of air being about 2 to 2} times the volume-wf:: 


‘the gas, ‘and as it barns on an average 80 litres of gus pex hour, | 


as much as 260 litres of the mixed gases pags through the tobe. 
of.the lamp in, that space of time. After having sketohed, the. 
‘progress of the mixture of gas and air wp tlie. tube, adtenition Was: 
directed to the flame itself, which is hollow, and cont ey arise 
internal 'sp a ‘thé sininflamed gaseous. migture. ABT hae , 
been found that a mixture of gas with ‘bees: that. 5 ‘thane ita 
-volunns of dir WAL not burn, only, therefore, whet ate 
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Febriaty 21.—Mr HS. Eaton 
fio presi , in, the r Awittia Adams, Thamas : 
Rey W, Manley and R. Bowie Wallcott, M.D, were electe 


ellowe 5 WU, J. Leverner, Durector of the Observatoire 
bernie Paria, ta ears Fy member of the society. —-The Pres 
silent gxve wgural ad After referring to the various 
theories i sccount for changes of climate, he abserved 


that ih drawing deductions from a long series of observations of 
the oon es of the air, it is umportant to ascertam whether 
the of the surrounding distnict have altered, otherwise 
Changed injreality due to Jocal causes may be e:roneously ass 
tm seculat variation. The climate of London has thus been 
modified by the consumption of fuel and the vast population, 
He estimated that the heat developed from the present annual 
consumption of 5,000,000 tons of coal on the metropolitan 
registration area of 118 square miles, and from all other artificial 
aoarces, would suffice to raise the temperature of a stratum of 
ate 100 feet nm depth resting on that area 2° 5 every hour, The 
effect of the growth of the population of London from 900,000 
at the commencement of the century to 3,500,000 at the present 
time, and of the stil greater increase in the comparative consump- 
tion of was manifested by the rise in the average temperature 
of the att at the Royal Observatory, Greenwich, which place was 
year by year becoming mote surrounded by a network of houses 
and population lor this reason Greenwich was not a smtable 
lace for a Meteorological Observatory of the first order 
r, Haton subsequently referred to some of the practical diffi- 
culties experienced m pursumg the study of dynamical meteoro- 
logy.-The following papers were then read —Barometrical 
thermometrical clocks for registermg mean atmospheric 
pressute and temperature, by Wilham F. Stanley ; solar thermo- 
radiqmeter , and on an improvement m minimum meters 
for terredtrial radiation, by James J Hicks 


Anthropological Institute, Fébruary 27 —-Mr John Evans, 
¥.R.S , president, in the char—Mr A H, Kel) was elected 
a mémiber,—-Mr, M J. Wathouse read a paper on non-sepulchral 
rude stone monuiments. Adverting to the extravagant Dnudical 
and omtiun theores formerly connected with megalithic 
remains, he observed that perhaps at present speculation had 
gone to another extreme in refusing to see in them any purposes 
other than sepulchral, In this paper he adduced examples, 

from his own observation of cairns, cromlechs, torlhithons, 
stone-cireles, and other megaliths, which be considered could 
not have been connected with burials, and he advocated the 
non-sepulchral mtention of open-sided dolmens such as Kitscoty 
Fiouse, and those at Rolinght and Drewsteignton, companng 
them with snmilar structures now used in India as rude temples 
for sacred stones and images, The paper concluaed with some 
observations on stone-worship, especially as now practised in 
Indha, Many existing mstances were described, and passeges 
1 bat from classic authors, denoting its prevalence in antiquity. 
cane speculations were also brought forward as to the causes of 
rough stones having been so frequently taken for objects of wor- 
ship, Col, A. Lane Fox, Mr. Hyde Clarke, the President, and 
others, took part in the discussion, 


nutomological Society, January 77 — Anniversary Meeting. 
ir Sudney Smith Saunders, C, Mc ‘ vice peasant, in the 
chatr.-—An abstract of the treasurer's account and the Report of 
for 2876 were garg oot | — aie 

Wiz. » Westwood, Sir Sidney S. 

Saunders, aud Metsrs, H, W, Bates, Champion, Dunning, 
Wer, Douglas, E. Saunders, Rev. A. 

Qn, . ‘T. A. Marshall.-The following officers 

were elected, viz., Prof. Westwood, president, J, Jenner Wer, 
treasurer, Rev. 7. A. Marehall, libratian, and Messrs. F, Grut 
R. Meldola, secretaries.-The president, m consequence of 


wa aocident, was prevented froth attending, and the delivery of 
‘his sddress was Seave y bse soot the next mene” 
Pebruary 7. Prof, West t, m the chai.--W, 
Denison Roeback, of Leeds, was balloted for and elected a sub- 
Werther, The ent NO Messrs J, W. Douglas, J. W. 
Senning, nd T. Staititon ts vice. nts fer the ensuing 
veer, The president delivered poned from the 
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sanke’s Conte, Sussex, being the third spectmen babe in this countess, 
on te, kee ee ee ee ¥ 
Hiwtasites Lidderdalt, Atkinson, from Bhotan. He ate read « 
letter which he had received from Baron v. Oxtep is 
ferrmg to his pape- on the Dipterous genus Syatrapas, 
in the lest part of che Trtesections of the Bociety, ry hich 
had stated that a species m Natal (5 rvwdeis) had been bred 
frou a cocoon resembling that of Zimacodes, and pointing ihut 
that Systropxs mactr, the common species in the United Staten,‘ 
had been bred from the cocoon of Lemacodes hyalrnus, and wee 
a rernarkeble instance of community of habit among insdots of 
the same genus in far-distant regions —The president read some 
remarks he had received froin M. Ernest Olvier, of Moulins, 
respecting insects of the Dipterous genns Somdylies, frequenting 
the nests of a bee of the genus Anthephora, at Pompell —Mr. 
McLachlan exhibited a cage of a Lepidopterons larva sent by 
Dr Kirk, of Zanzibar, who had found it on a xpecies of Mimosa, 
He considered it to be allied to Puyche and Onketiceds } and rt 
was remarkable on account of its form, which bore 4 striking 
resemblance to that of a flattened Hex It appeared to be con- 
structed of a substance resembling papiwr mache, with a eniot 
whith, external coating —Mr. C O Waterhouse éxhi 
gome remarkable varieties of British Lepidoptera, viz, CAryie~ 
phanus phieas, Polyommatus Adoms, P, Alexts, ond Agvolts 
execlamationis.—Dt, Buchanan White forwarded an exteaot 
the Medical Examiner of December 21 last, contarning an aceotint 
by Dr Tilbury Fox of an extraordinary case of ‘ Prantes,” 
which affiieted every member of a family and hous¢hold, inchad- 
ing even the dog and cat, A erga of the msect cansing it 
had been submitted to Dr. Cobbold, who bad prone % to 
be a species of Zronbideum, which was believed by De, Fox ‘to 
have origmated from certain plants m the garden, and that the 
cat and dog which appeared to have been the first » were 
agents in conveying the parasites to the human ee —The 
following papers were read, viz --—-Notes on the Ale can Satur. 
side in the collection of the Royal Dabhin Society, by W. F. 


Kirby — Descriptions of new genera and species of Phytephagons 
beetics belonging to the famuy Cryptorephalid togettar with 


diagnoses and remarks on previously-described génera, hy Jose ih 
S. Baly —Descriptiors of new spectes of Phytophagous beetles 
belonging to the family Aumolprde, including a monograp of 
the penus Zumolpus, by Joseph S, Baly. 


Physical Society, February 17.—Prof W. G. Adams, yice 
president, in the chair —Mr. T’ W Philips, CE, was elected a 
member of the society —Prof, Guthrie exhitnted, for Mr. C. J, 
Woodward, an apparatus he has devised for showimg te ay 
audience the interference of transverse waves A light frame, 
capable of moving in a vertical plane, carries a honsobtal st 
of tin about two feet in length, cut m the form of the onde 
sine wave, and which supports, by means of a roller, a 
wooden block carrying an mk recorder m front of a sheet of 


paper. ‘Ihis block slides m a vertical slot in a piece of wood, 
which can be moved horuontally, supported ‘by a roller on 
another similar strip of tin fixed parallel to the first, and vert 


cally below 1t. The movable frame rests on a castor attached tu 
this block If the relative poations of the waves be now varted, 
and the blocks moved along them, the path traced by the mk 
recorder will represent the wave due to their combination —-Mr, 
S. P. Thompson exhibited some galvatiometers in the form 
tc-lantern slides which he bas arranged for extubrung t 
indications to an audience. The instruments are, however, ouly 
capable of indicating comparatively powerful currents, and be 
hopes to succeed 1 arranging forthe’ of greater senmtiveness. 
The mdex needle is usually formed of cardboard, and two small 
steel needles are attached to 1t parallel to its axis. It fs prvoted 
lizhtly between glass plates, and influenced by the current travent, 
ing coils of wire placed beyone the circle 1p winch it rotates, The 
best effects were obtained by means of two curved a es 
neta surrounding a small steel magnet, but this form is appl 
cable to quantitative detexmmations, on account of the residual 
misgnetism of the iron cares, <A gold leaf electrascope 
on this principle was capable of detecting very small charges of 
statical electricity Mr, Wilson then showed an arrangement for 
exhibiting pee pete bp in heated water. I¢ consiats of « 
small giass cell with parallel sides, In the base of the wood 
the sides ss cut a slight depression, to expose a bress tube 
traversia it horiéntally, and 1s open at one end, while the dthiex 
ig bent at connected with a Sack contaitting 
water, The where 1t is exposed mi the cell, Js aut 
roamded with a jelly fuonyogd of gelatine containing opie siting, 
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water, Whereas a solution of size, gum 


dolloid, depresses it ‘to .precisely ‘the same extent. 
that water in ‘its’ different ‘states of combination 


emt in whith the several. substances can’ be casi 





Guthrie has been eniployiog & U-tube thirty-three inches ling, 
due. extremity of which : 
Opening, anda ‘butb is formed at the U-bend, If the anbstance 
‘under examination be introduced at the open end alter the appa- 


rates has been filled with mercury, inverted and. the superfiuous. 


0 will give a measure of the amount of, 
Prof. "Mel.ecod ‘suggested “a mrodification of this form. 
ratis,-Prof, ‘Guthes then showed the manner in which elec- 
tricaty is ‘djatributed on non-conductors, such as the plate of an 
electrophorus, by placing ‘it for a given time benesth a point con- 
mectetl ‘with's charg ! 
& ‘webdture Gf enlphur and litharge over it. It was shown thet 
the tiametér ‘of the circle formed. below the point after the super- 
SGovus powder had been removed is ‘not purely a function of 
‘the: distatice between: the point’ and the plate, but is mainly 
Wifluended hy the conductivity of the material, and further, that 
S48 pont "be directed obliquely towards the plate, the circle 
ened is very slightly eliptical, but the elipticity is in no degree 
yoportionate ‘to the obliquity of the point; and finally, he 
showed that if the non-conducting plate of an electrophorus be 
written tipon with a metal end sprinkled with the above mixture 
Of ‘walphur and Htherge, the former or latter adheres acooring 
ta'the vature of thé metal used, and he suggested that some suc 
arrangement might be employed as a kind of electrical touch- 
stone for'dis¢riminating between certain metals. et 
ae EDINBURGH 


nietal escaped, the mercury expelled through the capillary 
enin 
f. 3 
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“Royal Physical Society, February 21.—R. H. Traquair, | 


M.D., president, in the chair.—-A paper was read by Dr. Tra- 
guair, om the structure of the lower jaw in RAscodopsis aud Rihixo- 
. He stated that he had ascertained that the detached bone 
hithextd considered to be the i ani of Adisodopsis was in 
ality the dentary element of the lower jaw. This bone shows 
he Jarke laniary-tooth at its anterior extremity, behind which 
the margin is set with a aeries of small teeth of uniform size. 
Complete specimens of the mandible of RAizodepsis. show, haw- 
ever, besides the large tooth in front, several others placed at 
intervals behind it, and, internal to the range of small. teeth. 
‘The question was, therefore, what had become of these other 
fabiaries ih cages where: the dentary bone was found detached. 
Aniexplanation of this was efforded by an investigation into the 
viraeture'of the lower jaw'in the clisely-allied RArzodus. In this 
viganiar forin the dentary clement of the mandible is conformed 
ust pain WAswotopsds, earinig one large toath in front, the rest 
of the margin being ogcupied only by smaller ones, the remain- 
ing laniary teeth yberae by separate internal dentary pieces 





ligble to ‘be dispersed and Jost in cases where the elements 
of the lower jaw had beoome detached from. 
¢ix entombment as. fossils. — aot 
helarge tecth of the lower jaw ba 

det 'ih the dendrodont fishes’ of the 
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Scath ate a and ‘explained |" 
i ie at mati ir Lae aeleas tat ot eee ’ a see, 
(hich his apipscatas hus bo fai fated. It wos shown | & 
el oF Slam or 'a saturated golution of salt, ‘when |: 

tothe “Tetsioetian ¥acunin, depresses ‘the mercu- | 


wht: vapour densities, and thelr determination requires 
apticdyced into the Torricellian vacuum, and very slight changes | 
ofthe Fevel of. the mercatial column can be‘ascertained. . Prof, |” 
is bent, and. terminates in: capillary 
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Leyden jar, and subsequently sprinkling. 


‘noctiluca miliaris acts on the skin like nettles, which’ have been 


laniary teeth being-berec b : ‘onic acid by the action of sodi 
eitictlated t0 the inner side of the dentary proper, and of course | ee ee 


each other. before. 


known to. 
lla of Réisodopsis, it was ascertained by’, ©: Hartwig pablished preliminary remarks on phebalio wldehyde: 
oh keguair to be:e very small bone articulated’ to the front af | ma lek. 
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ths Wait evolved from saline aotaneas hat te 
of the‘latten ag cbisdrved by the late'G. Magny: 
“Sontiuting his researches, om'.t 
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4 ; “i : . : ) . ae via a: 
LN Compal and W, R, Hodgkinson have found thiat 
of sodiny On acetate of. benzyle Sngetiless beniyl-andtate 
| that... 45 hydrocinnamate « (phenyl propionate). of 
ea ee ee cs: re dee Ee Cre 
des re ee | + 
CO,C,H,. ve eh gol d Na ; 
Acetate of benzyl, Anvetate of sodium. 
lag tO = OT 
OpC rH, : ae ce Wee : \ Sede Saree a phates 2 pels as 
J.) ., Benaylacetate (or pheny! propignate) of benzyl 0: 
EB. Chambon -states'that bromine transforms fachsine intodietray’ 
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‘alee 
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brominated yosauiline-bromhydrate C,,1H,,BryNq: HBr, a tact: 
already known through the researches ‘of Caro and Gribe: 


oF sae 
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‘Jobst and O, Hesse describe several constituents of coto Bark 5. 


paracotoin C,,¥4,,0%, transformed by barytes into pataentoinio | 
&,, and by potash into ‘paracimarhydrines— 
Cy 9H ,0, + 21,0 To CO, +, aC, Hy0, a ae 
x | | ; Parascumarhydrine, 

This losing water easily yields C,1¥,O, paracumarin. They algo | 
describe hydrocotoin Cyofl,,O, Cotoin Cy H,,05, cotanetin : 
ay Hyg, oxyleucotin Cy {1,,Q,, leucdtin f pElagOes HT, 
Beckurts and K. Otto prefer sulphuric acid'ta’ alkali for trans». 
forming propionitril into propionic acid, They ‘consider. solid’ 
dichloropropionitril to be polymeric with the Jiquid substance. - 
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They likewise describe dichloropropionic acid and its transfor. 


mation into monochloracrylic an , , 
Martius gives a detailed description af the production and ze- 
fining of petroleum in Pennsylvania, ; 


pyroracemic acid.+C. Ay 


February 26.—A. W. Hofmann, vice-president, . in. the 


chair.—A, Christomanos published the result of a great 
number of analyses of Greek chrome-iron-ore leading up 
to the formula of R30, with varying amounts of” CaQ), 
MgO, SiO, &e. 
between 1:2, 2:3, 1:1, and 3:2.—Hrom researches” by 
K. Heumaun, it appears that the greenish powder resulting: 


The proportion of ‘Cr,O, and Fe) varies - 


from the action of nitrate of silver: on ‘ultramarine (discovered |. 
by Unger) isa mixture, Thechiefingredient is ycllow, but it hag | 


not been analysed.—J. H. Wroexe has determined the solnbility 
of sulphate of lime in water at various temperatures and'in solus. 
tions of various salts.—T. Moddermutin published speculations 
on atomicity.-V. Meyer denied the correctness of ‘Ladenburg's 
experiments and his conclosions as to the difference of N{C, Hy). 
CyH,t and N.(C,H,),. C,H, . Cyl l.—Br. Radziszewsky com- 
municated that the following borlies show phosphorescence under: 
he oxidising influence of alcoholic potash: paraldebyde, ‘nretal-- 


dehyde, aldebyde-ammonia; furfurin, hydrotinnamida, hidyo-.. 


cuminamide, hydranisamide, anisidin; formic aldehyde. The, 
author calls attention to the observation vof Digheniip, that: 


f 


proved to contain formic acid. He thinks that nootilace may 


4% 


contain formic aldehytle.—R. Auschiitz, has. found that etiloride. | 


of acetyl transforms bibasic acids, viz., succtnic, plithalic, and’ 


.diphenyl-dicarbonic: acids into anhydrides, being’ itself: - trans.” 
| formed into acetic acid. 


The same chemist, conjointly with R.. 


Schultz, has tranformed phenanthrenchinone into diphenyl -dicar- ’. 


reduction and oxidation s— ae 
' OFy-C=O C.H,—CH .OH 


‘ e Z Av, { : 
ti tao. ec , OH 
_Phenauthrancchinane. " ~ Unknown alcohal. 


ptt ao We if j 
Diphonyh dicarbenie ct, 







+H, Limpritht tgs found that hydrochloric acid nanafara 
phonic ‘acids into the corresponding hydrogarhtng yes 00 7 
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March 8, 1897) 


HH, Gchwnrts hes sadied the beqnaides sud chlorides of chlorinated 


aiitheapene dir agtios 6 ind Behr, chemist to 
SE eae a ie Ace Menken, Mattabomen and’ Wichers tn 
Jersey city, hax found an the of ditemgar acontic acid, 
ps maid ig ott of the dents of beet root -+- 

NO. Hotiesnn after chowmg a citeniér table of chemial re- 
Tue Denny Moriée m Geneva, retumed to fhe 
atutistrent of Kern thet moroumethyl-adihne, formerly described 
pealer, cae not eatiet, aud read a paper by F Hepp, 
o desenibed jpono-rnethyi-aniine obteaned from sodium-aceto- 


‘oe I with: the sathe properties formerly described by 
sacle Hots has obtained t 


same body by the action 
chlonile of ethyl! on aniline, 
GENEVA 

Physical and Natural History Society, December 4, 
1876,-M, Théod. Turrettin: presented s specimen of a diplo« 
gtaphe, or writing machine for the blind, constructed at his 
workshop. The apparatus is the invention of M  krnest 
Recordon, and prints at once for the blind according to one of 
the systems m use for them, and for the seeing in ordinary cha- 
racters,-—-M. Th. Turrettimt explained the method devised by 
M. Raoul Pictat and himself, to obviate the opacity of the ice 
éhtmned by the machine of M Pictet. The opacity of the ice 
thus mana regults from the rapidity of the freeving of the 
water, which does not permit the an contained m the liquid to 
escape durmg its change of state By retarding considerably this 
fremtang the ice obtamed 1s transparent We may thus obtain an 
almost complete transparency by expelling from the freezing 
water the aix which 1t contains by the preliminary action on the 
water of a paddle-wheel agitatmg the liqud—Mr Duby pre- 
seated a paper relating to etghteen tes and one genus of new 
mosses from Japan, the Philippmes, and Mauritius A consider- 
able number of mosses from Mauritius are also met with m the 
Sunda Islands.—M, Hermann Fol paveanaccoun of observations 
made by hum on the fecundation of eyes, especially of the sea- 
mchins, Ele has scen the 7vosperm penetrate the vitellus and 
path a species of vegioule into the interior of the wall of the egg. 

tagred groaves show themselves soon after all over the vesicule 

The latter then detaching itself from the wall bens to move, 
ap hes a female nucleus, and combines with it 80 as to form 
only a single nucleus At the two poles of this nucleus are formed 
two sinall magses of protoplasm, from woich devolve starred 
grooves both an the interior and exterior of the nucleus ‘These 
polar thasses enlarge, dewate more and more, then the cellular 
division takes place In other animals the phenomenon 1s com- 
pheated, but may also be followed, 

December 21, 1876 —T’rof. Schiff gave a xésnmeé of lus re- 
searches on the electricity of the nerves for the purpose of examin- 
ing the electric nature of the nervous agent, and determn- 
iog whether the currents ate produced im the nerves of hvin 
ahimals. He conclude, that the normal nerve when the anima 
ig mn a state of immobility does not present any cunent, When 
@ current manifests ateelf it results from the alteration of the death 
of the nerve such as is produced by section, or better sti) fiom 
neryous activity, and the contraction which accompanies it. 


VIENNA 


Imperial Academy of Sciertees, December 7, 1876 —The 
following, among other papers, were read -Contnbutions tu a 
kuowledge af the Hryozoa of the Bohemian Chalk formation , 
second part tréatme of the Cyclostomata, by M Novak -—-Stadies 
on the geological Origin and the progressive development of the 
North Ajbantien coast land, by M. Koncicky —New observa- 
tions on Geusler tubes, by M. Rosicky —On the earthquake of 

pete wae t 1% b Mi. Hoter , : 
yn the lormation and integration of equa- 
tiona, which determing the molecular motion in pa i by M Baltz- 
mann —~On nature of gas molecules, by the saine On a 
remarkable property of penodic series, b Tuepler On the 
methyiic ether of revorcin, and on glyayrolucin, by M. Habemann. 
ra) grape “a , by MM. Ring and Rosenfeld. 

[enuscy 4 1877.~-@n the origin of the posterior nerve-roots 
ie apinal coud of Ainmocortes (Aeromeynon planers), by M. 
d.- New, thethods for nr of Sndatentunate quadranc 
pal whale ene » Runerth -—On the amylad 
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4 7 Be 
fant of gotitouts of surfaces of the second degree, ag ia 
onAN the vessels of bones of the skull and the diva mater, b 
Langen--~-Barometric gbicrvations in the western patt 

que and naghbouring regions, by M Touts, ‘ 

PP song? 18 —-Og drainage and yngation works in the 

the Save, by the General Commando in Agram —. 
nomical and geodetic determinations of the Austro-Tlungarian 
Polax Expedition, by M Weyprecht.--On the theory of tite 
Bessel functions, by M Gegenbaver,—On the theory of the action 
of cylindrical apirals with vanable number of windings, by M. 
Wallentin.-——On & peculmr formation of iwocyanphenyl, by MM, 
Cech and Schwebel ~—On the arrangement, use, of 
NM Roskiewica¢ distince-measurer, by M Schell, —On the de- 
velopment-history, and the structure of the seedrenvelope im 
Phaseolus, by M Iiaberlandt 

I R. Geological Institute, December §, 1876 ~The 
following papers were ead —M Karl vy Haper on ‘the atral sets; 
of the acid spring lately discovered at Ramysderff, near Ma - 

Trubau m Moravia The water contains a very small quantity 
of fixed ingredients, but the abundance of free carbonic acid 16 
equal to the well known, (stesshubel springs 10,000 parts of water 
contain in weight 26 parts of free carbonic acid, so that the 
volume of the latter exceeds by far that of the former. The 
springs may therefore be considered of remarkable quality,—«-Ml, 
J. Gampe: on diluyial vertebrates. At a little distance from 
the Klause at the Gahus Mountain near Gloggnits, the author 
found a block of hmestone covered by thm strata grab 
remtns of, veitebrate bones , »n some places the layer form 
a real breccia of bones. Among the remains he note etpecially 
those of hats The blocks formed a part of the mner wall of a 
cleft or cavern, hke those often found in hmestone motuitams of 
this country M. Gamper then referred to the occurrence of 
olny silicate near Steinbruck, and of arseno-pyrite um Joachims 
thal —M Itache continued his communications on the cruptive 
rocks that he exammed list summer m the mountainous regions 
of Upper Vintschgau, Ortler, and Veltln, mentionmy fpartica- 
larly the various species of tonalites from Morizgnone, the Gabbor 
rocks from I rontale and Leprese, and sonie little known rogks 

containmg many garnets In the country of Soudalo and Bola- 
doie, light coloured pepmatites intersect in veins the dark 
coloured amphibolite and diorite roks —Dr Tietze on the 
Elburs Mountdiny in Pessa He mentioned the relatively rare 
occurrence of old crystalline rocks in this moutitam chai The 
formations which may be determmied by pal vuntulogical evdence 
are the Devomian, the Car bon:ferous L umestone, the Lias, the t! 
Creticeouy, showing vaniovs fatiis partly abounding im fotnts, 
the Nummulite formation, and the younger Ternary Other 
formations, contazoing no fossils, could only be yodyed by thetic 
position relative to thase furmations whose geological age was 
clearly to be determined Almost certain is the occurrence of 
Tnas and Upper Jura The Lower arid Middle Cretaceous are 
totally wanting Only 1 few of the named formations extend 
over the whole country, therefore iftwo suctions are made at 
some distance from each other, they give aimost mvariably a 
differerit result, M. Tietze gave also a short account of the 
older and younger eruptive rocks, of which these mountains are 
paily composed, The volcanic Demavend 1s not only the 

ighest but also the youngest mountain of the whole chain, 
whose dimensions are given by the author as 90-100 miles in 
length, and at Jeast fifteen mules m breddth 
an 23.—-Dr I Tietre on the geological rélations 
of the Demavend Moantain m Persia, whose height amounts 
to 20,000 feet. He distinguished an upper and a lower 
region, the former conmstiny of the cune heaped up by erap- 
tions. e highest top of the cone, acting still as a_solfatara, 
stands within (he remains of an alder craterewall The lower 
part 18 composed to a height of 9,000 feet of sedumentary rocks 
u uraasic limestones, Carbonifeyons sandstones, and old limestone). 

t mast be noted particalarly that the position of these sedt- 
mentary strata shows exactly the seme relations as those of rock 
in other parts of the Elbura Mountains which are not mi contact 
with volcanoes, a proof therefore that the outburst of the Denia. 
vend. volcano exented no influeoce upon the older iocks 1m its 
vicinity The pee matntioned the ogcmrence of ateetnis 


consiaung of lava-boblders on the Demavend, as they ate Sound 
mt an the volcanoes of Java, eno clnmaa icy 
of the Hyrk ettemutia ea their original poaltiin, 
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steeply inclined on the slopes of this voleano. Be concludes by 
tematking that the Demavend shows probably a double axis, 
such as was stated for instangs on the Aetna by Sartorius and 
Ch. Lyell.--M. C. Paul reports on ltis investigations in the 
‘Korpathian Mountains made in this year. In Silesia he studied 
the so-called hieroglyphs of the Upper Tescheu slates, whose 
sis is doubtfal, but which are remarkable for their constantly 
ceping to a strictly limited level, He also gave a more exact 
division of Hohenegyer’s Iodula sandstone and fixed the position 
of the Trodek sandstone which HCREOEEEG! had ailjoined to the 
Lower Eocene (Nummulite group) as the highest division of the 
Eocene, In Western Galicia the gradual change of the petro- 
graphic facies of the Lower Karpathian sandstone (Neocomien) 
was studied, This formation consists in the northern zone of 
dislocation, chiefly of sandy and clayey strata, in the southern, 
which is called the penninic cliff-zone it shows a more hmy com- 
sition. In Frzemysl he visited the locality rendered important 
y Niedwieczky’s discovery of ammonites, It was evident that 
the Neocomian ammonites were contained in a zone of those 
rocks called usually Ropiauka beds, which had been fram ather 
reasons already denoted as Neocomien. In Eastern Galicia 
the Karpathian sandstones could be divided into their proper 
groups and marked on the map, conformable to the results 
obtained by the reporter in the adjacent Bucovina. The sedi- 
ments of the Karpathian sandstone divide heie into the lower 
period (Ropiaura beds, Neocomian), the middle period (for the 
most part massy sandstones, probably middle Cretaceous), and 
the upper period, most certainly Eocene (to which belong sand- 
stones containing Nummulites, the well-known fish-slates of 
Delatze, the Smilus slates, Schiputer beds, and the Magura 
sandstones of Czernahora). 











PARIS 

Academy of Sciences, February 26.—-M. Peligot in the 
chair.—-M, Le Verner reminded the Academy of the importance 
of pial on March 21, 22, and 23 for the possible transit of 
an intra-Mercurial planet across the sun. lle also presented 
tome xili. of Aunales de P Observatoire d: Paris. This con- 
tains the theory of Uranus and Neptune, and M. Cornu’s memorr 
on determination of the velocity of light between the Observatory 
and Montlhéry (by Iizeau’s method improved). He finds this 
velocity 300,400 kilometres per second of mean time ; the deduced 
solar parallax is 8”-88, 8°°88, or 880, accordme as the number 1s 
combined with the equation of light given hy Delambre (493”°2), 
with Bradley’s constant of aberration (20725), or with that of 
Strave (20”'445),-~M. Debray was elected member for the section 
of chemistry in place of the late M. Balard (the other candidates 
being M, Cloez and M. Friede!).—Experiments on the origin and 
the nature of typhoid fever, by M. Guérin, He had in view the 
supposed direct influence of water-clo,ets in producing the fever, 
and experimented on rabbits, injecting fecal matter, urine, blood, 
&c., from typhoid patients. He concludes (1) that such fecal 
matter contains, after issuing from the system, a toxical prin- 
ciple capable of causing death in a class of animals, in time vary- 
ing from a few hours to a few days ; (2) that the same holds for 
urine, blood, mesenteric hquid, and the detritus of mesenteric 
Hions and of ulcerated intestinal mucus of typhoid subjects ; 

F) vbat these matters, after some months, are found to retain tn 
large measure their original toxical principles ; (4) that the fecal 
snatters of healthy subjects or of those affected by other diseases 
have not the toxical principles which appear in excrementitial 
prodacts of typhoid subjects.—On the effects of a jet of air in 
water, and on the suspension of water in air, by . De 
Romilly. Among otherexperimenty : Into a bell-jar, the mouth 
of which is closed with net, water is sucked up by means of a 
tube, with stopcock, entering the jar sbove. On closing the cock 
and raising the jar the liquid is retained, there being a meniscus 
at each mesh and a general meniscus. On inclining the jar the 
water flows out, but the smaller the mesh you may incline 
farther without escape of Hquid. Using metallic net, one 
misy place a lighted gas jet under the euspended liquid, which 
will ell (gently) without falling down. (In this case the jar 
should be connected with another larger, the mouth of which 
reste in water.)--On the functions of leaves in the phenomena of 
gaseous exchanges Letween plants and the atmosphere; rile of 
stomates, by M. Merget. ile shows that the leaf functions of 
absorption and exhalation are arrested when a layer of varnish 
is formed on the face bearing the stomater, Thus the leaf may 
OF far motel, which oan, of courne, be cauliy detected by photo- 

¢ metal, £an, Of coutse, y A by pl 

graphic processes, On the other hand, if an ammoniacal liquid 
injected into the Inaf, the liberation of the dinsdived gas by 
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the face that has stomates is pr. rved by the odour of this face, it 
white mppearante when a rol dipped id hydrochlor.c acid is 
brought naar, and its printing of paper sehsitited with ostrate of 
mercury. --On ophthalmia, ty M. Brame. He apeciiies twelve 
different categories and treatment.—New experiments to try 
for combiting the phylloxera of the roots, by M, Rommier, 
He proposes salts or oxides of meroury, lead, copper, sinc, 
and others, dissolved in alkaline he pada cid (potash or Hime), 
Such compoun Js would not be acted on by the actds of the aail, 
like previous insectrcides.—- [etermination of the lines of curva» 
ture of a class of surfaces, and particularly of the tetrahedral 
surfaces of Lame, by M, Darhoux.—Integrals of curves of which 
the developers by the plane and the developed by the plane are 
a to each other, by M. Auast.—Fourth note on the theory 
of the radiometer, by Mr, Crookes.—On the action of water om 
chlorides of iodine, by M. Schitzenberger. If chlorides of iodine 
are not decomposed into hydrochloric acid, iodic acid, and free 
lodine, it is because the direction of the reaction is modified by 
the existence of a compound of bydrochlori¢ acid and of proto- 
chloride of iodine stable in presence of water.-—Formation of 
quinones by means of chioruchromic acid, by M. Etard.—~On a 
saccharine matter eatracied fiom leaves of walnut, by MM, 
Tanret and Villiers. ‘he composition of the Lody is the same 
as that of 2 ave, but it bas some special properties, and the 
authors name it (provisionally) seascz/e—On the salts of the Al- 
gerian Chotts, by M. le Chatelier. They contain chloride of 
sodium and sulphate of soda ; probably also carbonate of soda 
mixed with gypsum.—On three recent falls of meteoric stones 
in Indiana, Missouri, and Kentucky, by Mr. L. Smith. 
Inxperimen’s on acute poisoning with sulphate of copper, by 
MM. Ieltz and Ritter. These were made on frogs, pigeons, 
rabbits, and dogs. Sulphate of copper cannot be rega asa 
harmless agent, though its introduction into the system does not, 
in the great majority of cases, cause death. No one would con- 
sent to swallow, m food or drink, the quantity that would prove 
fatal.- (on the congestive and hemorrhagic alterations of the 
brain and its meninges in birds, by M. Larcher. 
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| continuously the variations “of the meteorological ele- 
THURSDAY, MARCH 15, 1877 ments. The storm warnings are founded on the tele- 
cn cpt neette eecatenententapeemennneenn ee yt en ! eae score. the area aaehbaartis nahn 
: : : ifferent object. ey can no dou e employe 
HE TREASURY REPORT ON METEOROLOGY. warnings save Been seeued to verify the peasant ack and 
KE gave in our last number the report of the Treasury to satisfy any doubt that may have existed as to errors 
WV Committee on the administration of the Govern- _ committed, but their chief object, in the first instance, is 
ient meteorological grant, and we shall now offer a few | purely scientific. . 
amarks on it and on the evidence upon which it has been It has long been seen that storm warnings are not 
sunded, as contained in the Blue-book before us.) The | founded upon laws that can be distinctly stated. Though 
xpenditure is devoted to the metcorology of the ocean, | observations made over a considerable tract of country 
iat is, to the part of it traversed by our ships and to that | are made use of, and a certain knowledge exists of rela- 
f the British Isles. tions between atmospheric pressure and winds, yet the 
As regards the former, though much valuable work, | warnings depend to some extent upon a practical expe- 
specially in the practical point of view, has been done, rience which, like that of the shepherd and sailor, cannot 
sis work belongs distinctly to a government department " easily be communicated to others, 
{the Admiralty. It does not secm desizable that charts, The seven observatories were established to obtain good 
the direction of seamen should be made out according materials with which a scientific study might be founded 
)» different methods by two institutions, supported by and from which laws might be deduced giving increased 
ational money. It is then proposed by the committee , probabilities of accurate prediction of the weather to- 
yat the charting work, together with the marine superin- | morrow from our knowledge of what it is to-day. This 
ndent of the Metcorological Office, who has donc his | is not, however, the only use of the observatories. If all 
uty so well, should be transferred to the Hydrographic | the scientific precautions have been taken with respect to 
Yepartment of the Admiralty, while the scientific past | them, they will in that case be to the meteorology of the 
hould be done in connection with investigations, including | country what carefully measured base lines are to its 
bservations both over land and sca. This appears a | exact survey; cach will give a point to which the obser- 
ost reasonable decision. vations made around it may be referred and corrected. 
Though the second part of the business of the Meteoro- ‘The great question befoie the Conimittee was how best 
gical Office is limited to a small surface, yet it is one with | to aid in making meteorology a science—a science from 
hich we are more immediately concerned, and sur- | which practical results may be deduced. Millions of 
yunded as we are by the sea, this part really involves all | meteorological observations have been made and pub- 
ie modifications which surfaces of land and water may | lished ; the seven obscrvatories are producing continuous 
roduce on the actions of metcorological causes. Itseems | reyisters of the variations of barometric pressure, tempe- 
» be supposed that observations on the occan must | rature, wind direction and forcc, &c. What is to be done 
resent meteorological variations in a much simpler form, | with all these? Are we to go on piling Pelion on Ossa 
ecause the atmosphere rests on a surface which is at | with the idea that heaps of observations will enable us to 
nee inore level, and at a more constant temperature than | reach the mysteries thcy enclose? And can the Govern- 
iat of the land; but it seems not to have been remarked | ment be satisfied that they have done enough when they 
yat the conditions undcr which the observations are made | present the public with volumes of observation in some- 
re much morc complex. If we could imagine a scarch | thing of the way in which Hamlet offered his fricnd the 
ito the laws of continental meteorology founded on the | pipe—“ Govern these ventages with your fingers and 
bservations made by some passengers in railway trains | thumb, give it breath with your mouth, and it will dis- 
cross France, Germany, and Russia, the difficulty of | course most eloquent music” ? 
iecing together observations of very various degrecs of The question then is how to get at the mysteries ; or 
terit for the deduction of even accurate means would beat | how to find a musician with breath enough to blow and 
nce evident ; that of scarching forlaws would becoine still | skill cnough to draw harmonious sounds from this giant 
lore so. It is no doubt desirable that the meteorological | pipe. We can only glance at parts of the testimony of 
ariations over water should be studicd apart, but for this | the most distinguished witnesses. 
nd an observatory placed on some small island in mid- When we reinember that after a century of rescarch by 
cean would be a more satisfactory way of obtaining the | men of the greatest eminence—*nfathematicians, physi- 
nd in view. Whether this would aid in the search for | cists, meteorologists—we cannot tell why the air presses 
1¢ causes of phenomena met with under very different | heavier at ten o'clock than at four o’clock ; we see that 
onditions in our latitudes is by no means certain, meteorological investigation includes some of the most 
The department of the Meteorological Office occupied | difficult scientific problems. With this fact in view, some 
‘ith the meteorology of the British Isles, includes that | of the questions put to the witnesses would seem almost 
f storm warnings; indeed this is, at present, the great | com/gucs, did we not know that their object was to draw 
ractical work. There are numerous stations at which | out something of value in the reply. Thus, with reference 
eye” observations are made daily, and these are tele- | to finding a “ man of genius to try and get something out 
raphted to the central office in London, ‘There are also | of the observations which have been made” (1,012), the 
even observatories having instruments which register | question (1,017) ig put to Sir G. B. Airy : “ But you would 


2 Raport of the Treasury Committee Appwitites! to Inquireinto the Con- hardly think it a safe thing to select, for instance, a young 


tions and Mode of Administration of the Anuuat Grant in aid of Metearo- man from Cambridge, and say to him : ‘ Now you must 
al ons } ith Mi : ; ; it 
2 eondon, rd eeee with Minutes of Evdeune, Appendix, and | t1. yy this subject’?” When we remember, also, that 
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the Astronomer-Royal has directed a meteorological ob- 
servatory nearly forty years, and that he now says 
meteorology is not a science (940), it is naught, and in 
short that he has not been able to make anything out of 
it, we can understand with what profoung conviction he 
replied, “I do not think that would be a safe thing.” 

Sir William Thomson was also examined on this 
question, and he thinks (1720) “the best way would be to 
get some thoroughly able young man, well acquainted 
with mathematics and of good judgment to take up the 
whole subject of the harmonic analysis of the observations,” 
No doubt the harmonic analysis has some advantages as 
representing mean values approximately by a serics of 
simple oscillations occupying the whole, a half, a third, 
&c., of the time-peiiod considered, which can be com- 
pared when the conditions vary ; but it is only a first step, 
one which may be misused if it is supposed that each 
oscillation must represent the different periodic actions of 
the same or of different causes. Kaemtz employed this 
method forty years ago on every possible meteorological 
variation, but we cannot say that any important result was 
obtained by its means. 

What has to be done was indicated by the Astrononer- 
Royal in answer to question 1,015); men (one man can- 
not undertake the work in all its directions) must be 
“seized upon ” who have displayed “talent for things of 
that sort,” who by long study have become saturated 
with the facts of the science and who have shown the 
capacity to devisc new methods and to employ them 
with success, Such men, as Sir George Aury says, 
in answer to another question (991), should be asked to 
devote themselves to cxamining the observations already 
made, and to “turning them over in all conceivable 
ways.” Such men, he says (1,015), are to be taken “on 
opportunity,” that is to say, if they present themsclves we 
should lay hold of them, But this is true for every occu- 
pation demanding special qualifications. It would seem 
sometimes as if the difficulties were exaggerated, and 
sometimes under estimated. If we had a Newton among 
us, he could do little till the meteorological apple has 
fallen, and the tree will require, we think, a good deal of 
shaking first. That the specialty of turning a thing “in 
all conceivable ways” is not very common, may be 
deduced from the evidence before the committee; but 
many look on meteorological investigation as a kind of 
lottery, where just because so many blanks have been 
drawn, every one has a better chance of getting a prize ; 
and some very clever people think that the affair may be 
done by a machine. 

There is also the very urgent reason for “turning over ” 
the observations made at the seven observatorics, that it 
ig not possible to determine their value, nor how far they 
can be usefully employed for strict scientific investigation 
till this is done. Mr. Buchan, one of the few working 
meteorologists examined, says (1,530), that the eye-obser- 
vations “secure an exactness and accuracy which photo- 
graphic self-recording instruments do not possess.” This, 
if true, is a very serious matter, and we shall have to 
return to it at another time. 

The subject of observatories, the most important in 
connection with the progress of meteorology 2s a science, 
was also brought forward by the Committee. The ques- 
tion was put to the Astronomer-Royal (1,045); “ Might I 
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ask what led your office to undertake the meteorological 
part of its work in 1840?—Because nobody else did,” 
This answer must evidently be taken with reference to 
certain conditions. Had the Government been encou- 
raged at the time to support a magnetical and meteoro- 
logical observatory, paying a competent man to direct it, 
we can scarcely doubt that they would have done so. 
Sir G. Airy’s reply means, we believe, that nobody was 
ready to undertake the duty for nothing but himself. We 
think it is much to be regretted that the director of the 
National Observatory, overcharged as he is with the 
dutics cannected directly with his office, should have been 
allowed to undertake scientific work, demanding so much 
care and devotion of time, which was really not at all in 
his specialty, however excellent the motives might have 
been which induced hmm to do so. 

This is now well understood in other countries, In 
Paris there is now a magnetical and meteorological 
observatory with a distinct head; another observatory 
devoted to solar physics is rising ; and similar arrange- 
ments have been made in Germany and Austria, It is 
the very essence of “ penny wise, pound foolish” which 
can seek from one man to direct with success three or 
four obscivatories at the same time, when cach of them 
will task the energies of the cleverest men in the different 
departments to make somcthing good out of them. 

The question 1s further put (1,050)—“In the former 
part of your evidence you spoke as if meteoiology at pre- 
sent was scarcely in a scientific position at all, as too 
uncertain to be called a scicnce at present ?—It is not in 
a scientific condition at all, 1 think.” 

“}1o51,.—I want to connect that answer with the fact 
that in 1840 you undertook in this Government Depart- 
ment these particular inquirics; alt that time you must 
have formed some idea that these studies were worth 
pursuing for national objects, and in a national establish- 
ment ?—Observing the movement that was going on in 
other places, it was very desirable that Greenwich should 
be one of the stations in concert with them, but still J 
was so diffident about the success of it, that after three 
years, I think at the next meeting of the committee, or 1 
forget by what name it was called, where the representa- 
tives of different nations attended, I earnestly urged them 
tocease. I did not see that therc was any use in going 
on. I recommended them to do something like what 
I have spoken of to-day, to stop where they were, and 
try what they could extract from those observations 
that they had collected, before they proceeded further 
with them.” 

It has always been a tendency with the heads ot 
great national scientific institutions to annex other scien- 
tific work than that for which the institutions were 
founded, We remember that the late Prof. Nichol de- 
scribed at the meeting of the British Association at 
Glasgow in 1840, the numcrous works he was about to 
carry forward in different departments of astronomy ; to 
all he added a magnetical and also a meteorological ob- 
servatory, with special reference to important meteoro- 
logical problems, which he proposed to take up. Photo- 
heliography and spectroscopy were not then in existence, 
or doubtless they also would have been included, The 
Astronomer-Royal then said (we do not remember the 
exact words, but they were to this effect): “Let mie, as 
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an old observer, recommend Professor Nichol, as a young 
observer, to undertake less and he will do more.” 

We have much pleasure in finding that we agree so 
generally with Sir G. Airy’s views. We do not think, 
however, that it was desirable to place a meteorological 
observatory in Greenwich Park. We have already said 
why we do not think it was neccssary, or even advan- 
tageous to the sciences, that both magnetism and me- 
teorology should be placed under the samc direction as the 
National Astronomical Observatory. Indced the Astro- 
nomer-Royal has allowed (in his evidence) for mcteoro- 
logy, what is well known to scientific men all over the world 
for magnetism, that his well-intentioned devotion to these 
subjects has not been repaid by the results he has ob- 
tained. 

Sir G. Airy thinks the existence of the Kew Observa- 
tory unnecessary (1,028); that they can furnish observa. 
tions “at Greenwich as good or better, but quite as good 
certainly” (995). We quite agree that Kew and Green- 
wich are not both necessary, but it will be seen that we 
vould greatly prefer to see magnetism and meteorology 
relegated elsewhere (we do not admire the position of 
Kew). With reference to the comparative value of the 
observations made at the two observatories, 1t has always 
been to us a matter of surprise that with two observa- 
tories within a few miles of cach other, no comprchensive, 
strictly accurate, and scientific comparisons of the obser- 
vations, magnetical and meteorological, made in them, 
should have been made and published. We cannot tell 
how far they agree or disagree. One might at least have 
been used as an aid to the other ; if there are differences, 
such a comparison would have led to a search for their 
causes, and cirors might thus have been corrected. It 
would be a very disagrceable matter if, when compared, 
instruments at the two observatories should be found not 
to go together as well as Admiral Fitzioy’s weather-glass 
and an aneroid barometer. 

A great national observatory for the prosecution of a 
branch of science of so much practical importance as 
meteorology should not be merely observational, but also 
experimental. Let us take one of the simplest cases, one 
brought forward before the Committee : How should we 
place a thermometer? Sir G. Airy says (984). “The 
mere observation of getting the temperature of the air is 
one of the most difficult things 1 know. If you are on 
the north side of a building within some distance you get 
it too low; if you are on the south side you get it too 
high, and if you are close to the ground you get some- 
thing different.” This is all perfectly exact ; and we may 
add, if you keep the thermometer in one place probably 
the sun will shine on the ground near it differently at 
different hours of the day and in different months of the 
year, so that there is a varying source of error in the 
same place. The Astronomer-Royal is also asked if he 
can estimate the probable difference between a thermo- 
meter at four feet and forty feet above the ground (987), 
but he cannot ; and at what height a thermometer should 
be placed, but he replies only that four feet is the usual 
height. 

We mention these questions to show that nearly every- 
thing has as yet to be placed on a scientific footing. We 
do not think four feet is a good height, and agree with the 
Astronomer-Royal that thermometers have been placed 
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too near the ground, where they have been affected by 
many local differences which would have been to a great 
extent avoided at a greater height. Of course obser- 
vations may be made at any height from the soil when 
special questioas are in view. Similar difficulties exist 
for other instruments, and it is certain that we are 
making masses of observations which might have been 
much more valuable to science had experiments of the 
class indicated been made in the first instance. In such an 
observatory, also, there is a whole series of physical ex- 
periments which could and should be performed, indepen- 
dently of those which should more properly be placed in 
the hands of specialists. 

In the Report of the Committee, we find the following 
(Art. 8) :-— As regards the first, although it may be desir- 
able at some future time to create a permanent meteoro- 
logical establishment on some such footing as that of the 
Astronomical Observatory at Greenwich, with an officer of 
scientific eminence at its head, we think that matters are 
scarcely ripe for such a step at present.” We have been 
in some cascs Ssatisficd with the report, but here, if we 
understand the meaning of the word “ripe,” we must 
differ. We believe that matters have been ripe any time 
the last forty years ; but we hope to return to this subject 
on another occasion. 

The Report of the Committee is allthat could probably 
be expected with the evidence before it. There are at 
present two purely scientific works that should be carried 
forward. Something should be done with the observations 
of the seven observatories, and much should be done to 
encourage research in connection with meteorological 
questions generally. It should not be imagined that an 
investigation with reference to some very small variation 
can have no practical value, that is to say, that the prac- 
tical results which may flow from it can be measured by 
the amount of the variation. Nor should it be supposed 
that any question which touches on atmospheric varia- 
tions should be neglected, in this respect, because the 
relation may appear remote. The movements of the 
sun’s envelopes, the spots, the protuberances ; the moon’s 
possible action on solar emanations may all appear un- 
connected with our calms or our storms, ind may yet all 
have a relation to both. 

To conclude, we object to a cumulation of duties on 
one head, by which things are not only not well done, 
but through which others are prevented from doing them 
well. We think centralisation hurtful to science, and we 
regret that 1,000/, a-year has not been granted to Scot- 
land, by which a healthy rivalry would have been gained, 

We have given most place fo*Sir G. Airy's testimony 
because his is really the most important, but we cannot 
help inquiring why so few directors of observatories and 
meteorologists were examined. Dr. Lloyd, who has 
directed a magnetical and meteorological observatory for 
many years; Prof. Balfour Stewart, once secretary to the 
Meteorological Committee and director of the Kew Ob- 
servatory ; Mr. J. A. Broun, who has directed observa- 
tories in Scotland and in India; the Rev. Mr. Main, 
director of the Radcliffe Observatory ; Prof. Piazzi Smyth, 
director of the Edinburgh Observatory ; all of whom have 
been occupied with meteorological investigation, are all 
wanting, and they are all men who might have said some- 
thing worth hearing on what should be done. 
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MR. TROTTER ON UNIVERSITY REFORM 
On Some Questions of University Reform, By Coutts 

Trotter, M.A., Senior Fellow and Tutor of Trinity Col- 

lege, Cambridge. (Cambridge, Deighton.) 

URING the short life of the Oxford “and Cambridge 
Bills of last year, it was my lot to hear from many 
of my London friends many dismal, sometimes almost 
contemptuous, prophecies concerning the future of 
natural science at the old universities. For myself, in 
looking forward towards possible and probable «hanges, 
I always lay to heart the hackneyed consolation of the 
unsuccessful Liberal Orator, “Time is on our side.” 
Whatever happens, science cannot lose much and may 
gain largely. How great a progress might with the least 
possible shock to conservative piinciples be effected by 
the help of men in whose minds a broad sympathetic 
love of learning is associated with a delicate appreciation 
of the present university feelings and habits, may be 
learnt by any one who will take the trouble to read Mr, 
Trotter’s brief pamphlet. 

There are men who in their so-called radical ways of 
thinking, exalt theoretical statements above practical 
suggestions, and thns are led to insist that all university 
reform is useless which is not based on the two abstract 
principles :~~1. That the interests of education are essen- 
tially opposed to those of learning - 2, That the interests 
of the colleges arc essentially opposed to those of the uni- 
versity. Such men argue with great vehemence that tt is 
hopeless to expect learning to flourish in a place hke 
Cambridge, for instance, where education, so far from 
beiny neglected, as Mr. Lowe seems to think, is pushed 
with ycarly increasing energy (they speak of it as beng 
rampant,” and assert that the students, who have been 
long over-examined, are now in danger of being over- 
taught), and where a poor university, like an almost 
penniless king whose only subjects are a few wealthy 
barons, contends in vain with colleges which not only are 
at the present moment far richer and stronger than it, 
but must always tend to be so, since the feeling which 
binds a student to his university 1s akin to the mild emo- 
lion of prtriotism, while his affection for his college is 
more like the family love of home. 

To this class of reformers Mr. Trotter does not belong. 
How far he would agree with these abstract principles 
cannot be learnt from his pamphlet. Ile, perhaps, is one 
xf those who think that abstract principles are hke the 
imbers of a ship, which, through the very making of the 
vessel, come to the surface only after shipwreck. At any 
ate, he adopts what to many will seem the wise course 
of confining himself to fhe practical consideration of how, 
vith the least possible dissipation of energy, education 
nay be converted into learning, and how the university, 
which ought to be the seat of the latter, may be fortified 
yithout injuring that “college life” which is the natural 
nstrwnent of the former, and which, to all who know 
t, has charms too great to be neglected by any wise 
eformer. 

On these matters, all his remarks, coming as they do 
yom oné who, having a true love of learning, has for 
everal years been prominently engaged in college and 
iniversity business, seem to me worthy of very serious 
ittention, I can readily imagine that his views will be 


condemned by two opposing parties. Many academic 
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conservatives will callthem “revolutionary.” Many aca. 
demic and other radicals will stigmatise them as a com- 
promise. They do indeed favour that dreadfully common- 
place “middle way”; but they possess this notable 
characteristic —they are tentative and progressive. They 
may not at first convert the university into a palace o! 
learning ; but if adopted, may, without fear of strain, 
be expanded in proportion to the demands of knowledge 
and the wealth of the united corporations. 

In the first of the three divisions of his pamphlet, Mr. 
Trotter deals with the relations of education and know- 
ledye ; and his leading idea is the multiplication of what, in 
general terms, may be called professorships, the duties of 
which shall be so light as to afford leisure for research, 
and the proinotion to which shall be at least largely de- 
pendent on fruitfulness in advancing learning. He would 
make learning and education, what the pious founders 
thought they had provided for thei: being, co-partners in 
the wealth of the colleges ; and would sweeten and hahten 
teaching with the spirit of research. In this he will 
doubtless fail to please those who press for the endow- 
ment of research “untrammelled by teaching duties ;” 
but is not, after all, the difference between hin and them 
one of detail only, and not of “abstract principle?” 
Putting aside certain tasks of continued obsei vation, all 
investigators, or at Icast all with comparatively few ex 
ceptions, would be assisted rather than hampered in their 
inquiries by having from time to time to give expositions 
of their particular studies to an audtence of some kind or 
other. And that 1s all which is really included under the 
duties of professor. Tlow much or how little teaching 
ought to be demandcd of this or that man must depend on 
the particular circumstances of each case; and the few 
instances where absolute dumbness 1s an essential to 
successful research, might without difficulty be provided 
for ly special arrangements. 

These professorships Mr. Trotter would divide into 
three classes .—(1) Ordinary Professorships, such as now 
exist ; (2) Lectureships, somewhat coresponding to the 
present College Lecturesmps ; and (3), what, in the 
absence of any more suituble word, he proposes to call 
Extraordinary Professorships. The first cluss he pro 
poses to limit in number and exalt in dignity so that each 
professor should be considered as at least the nominal 
head of the particular study to which he is devoted. 
Although he does not expressly state it, Mr. Trotter 
evidently intends that the men holding these officcs 
should be eminently men of 1escarch ; and hence while 
their incomes would be ample, their official duties would 
be light. The extraordinary professors would form a 
more numerous class and would be appointed either 
for fruittulness in research or for great teaching talent, or 
(and it is hoped frequently) for both, The emoluments 
and status of an extraordinary professorship ought to be 
such that a might look to it as a post for life and 
not mercly a | stepping-stone to something else, The 
third class of lecbyreships would be still more numerous, 
and serve in part atJeast as feeders to the other profes- 
sorships, Though, for them, as for the other two classes, 
research would be a qualification at least da a level with 
didactic ability, the teaching duties of a lecturer would 
naturally be heavier than those of a professor. It may 
be urged, as Mr, Trotter himself feels, that extraordinary 
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professor is a very awkward title. Professor adjunct, or 
assistant professor is distinctly objectionable. It seems 
to me that there is much to be said in favour of calling 
the new professors by the simple title of professor, and of 
inventing for the higher and more select posts some such 
style as professor director, or professor rector ; indced, 
the duties of a member of this class would probably in 
many cases consist largely in a general guidance and 
supervision of the studies carried on in his own particular 
science. 

His plans also provide assistants both for teaching 
and research, demonstrators, &c., and include the estab- 
lishment of what he proposes to call “senior scholar- 
ships,” zc. posts ta be filled by able young men at the 
close of their student carcer for the purpose of enabling 
them to devotc themselves free from all trammels, for two, 
three, or more of their best years, to learning research. 
This is, incleed, at present, p ~2xaps the most crying want 
of the university, a want most imperfectly met or not met 
at all by fellowships a3 now administered. 

The scheme by which Mr. Trotter proposes to unite the 
university and the colleges in the function of appointing 
and regulating this professoriate requires development ; 
but it has the great merit of strengthening the hands of 
the various “boards of studies,” and if adopted would 
soon frow into a natural and healthy form of govern- 
inent under which the hiring, by candidates for university 
posts, of special trains for the conveyance of their out- 
lying voters, would become a grim and a grotesque 
reminiscence of the past. It must be remembered, how- 
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The second plan is that of “taxation,” ur as a small 
but prominent party prefers to call it, “confiscation,” by 
which the colleges are called upon to contribute, in pro- 
portion to their wealth, to the common university funds. 
And on this poiny Mr. Trottcr’s suggestion that the con- 
tributions “‘should be variable within limits, and fixed. 
from time to time, in accordance with the wants of the 
university, by some competent authority representing the 
colleges,” is worthy of consideration as an improvement on 
the older scheme of a fixed contribution in the form of a 
definite percentage tax on the collegiate divisible revenues. 
At the same time it is difficult to overlook the possible 
occurrence of bitter and frequent discussions as to what, 
at any given time, are to be considered the actual needs 
of the university. 





The money which the colleges are in the one way or 
another to be called upon to devote to the university 
must come from the pockets of the scholars, er the 
fellows, or the heads of houses ; and the third part of the 
pamphlet is devoted to a consideration of these threc 
classes. 

Concerning the fellows, Mr. Trotter, with a boldness 
which will undoubtedly prevent many Conservatives from 


: rccognising at first how moderate a compromise his whole 


plan of reform really is, writes as follows :—“On the 
whole, I am disposed, mainly for the reasons put forward 
by Mr. Sidgwick in the Contemporary Review (April, 
1876), to advocate the abolition, or at any rate the restric- 
| tion within very narrow limits, of the class of fellowships 


nel 


ever, that no artificial scheme will secure purity of | Ach’ purely as prises.” Such a proposal will be opposed 


election, unless the electors be thoroughly leavened with 
the leaven of loyalty to learning ; and that such loyalty will 
only be found where research, rather than teaching, is 
regarded as the great aim of university life, where 
Leah is woo’d chicfly in the hope that Rachel may be 
won. 


All these proposed changes, to say nothing of univer- 
sity liboratorics, museums, &c., require money ; and in 
the second part of his pamphlet Mr. Trotter discusses 
the methods by which the wealth of the colleges may be 
rendered available for university purposes. Here two 
plans present themselves. There ts, first, what may be 
called the “social” plan. In this the colleges are sup- 
posed to undertake the care and protection of certain 
university posts or institutions, this college, for instance, 
supplying the funds, in the shape of fellowships or other- 
wise, for this professorship, or taking the charge of that 
laboratory. It may be regretted that Mr. Trotter has not 
entered more fully into the discussion of this plan, which 
is sure to find ardent supporters in the colleges _It offers 

the college a guid pro guo, and promises to strengthen 
rather than weaken “college life.” The difficulties of the 
plan lie in the question of election, If the university 
: elects, the college may have to receive into its bosom a 
man whom it detests , if the college elects, it may not 
unlikely choose the very man the university would seek 
to avoid. Such a scheme cannot be made to work satis- 
factorily even with the help of elaborate checks and 
counter-checks, unless the actions of both colleges 


and university are directed by thorough loyalty to 
Teatning. : ee 


tooth and nail by many both within and outside the 
university who have never attempted to answer Mr. 
Sidgwick’s arguments; and Mr. Trotter himself states 
that he imagines “ public opinion ” is not at present pre- 
pared to support so extreme a measure, 

In the matter of the scholars Mr. Trotter proposes no 
marked innovation, though he seems to think changes 
of some kind are desirable. To his general approval of 
present practices he will find few demurrers either within 
or outside the university ; and yet the evil influences 
which the system of scholarships is secretly exercising 
on both education and learning are well worth considera- 
tion ; witfatis mutandis, many of the arguments against 
| prize fellowships might be well applied to prize scholayr- 

ships. 

The heads of houses form the last topic on which 
| Mr. Trotter dwells, and those who know university life, 

whatever their opinions, must award to him the praise of 
having brought forward into open ’rfd pluin-speaking dis- 
cussion a subject on which, for many reasons, it is diffi- 
cult for any fellow of a college to say his mind, That 
he boldly advocates the abolition of heads of houses is 
perhaps less important than that the question should be 
theroughly considered. At the same time his argu- 
ments seem irresistible ; he says all that can be said in 
favour of maintaining these ancient offices, but concludes 
that all the advantages they offer might be secured by 
other arrangements which would bring to the university 
at the least an annual income of 15,0004, and yet even: 
tually be felt by no college as a burden—by some, possibly, 
as a relief. 
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LETTERS TO THE EDITOR 


[Pre Editor does not hold himself responsible for opinions expressed 
by his correspondents. Netther can he undertake to return, 
or to correspond with the writers of, ryected manuscripts, 
No notice ts taken of anonymous commumcations.] 





Science at Oxford 


_THE anonymous “ Oxford Man” who so effectively reformed 
his Alma Mater on paper in the last number of NATURE can 
hardly be complimented on his successful and unfilial misrepre- 
sentations. It is not true that ‘‘of all the 360 fellowships in the 
various colleges only five are held by persons (exclusive of pro- 
fessors) who have been elected to them in consideration of their 
attainments in physical science.” At the present moment no 
Jess than six fellowships are being held by (vo/ogists, viz., at 
Kxeter, two; at Magdalen, two; at Pembroke, one; and at 
Ch. Ch., one ; and two fellowships at Merton, one at Brasenose, 
one at C. C. C., und two at Ch. Ch., are tenable for physics or 
chemistry solely, It is true that cne Merton fellowship and the 
one at Corpus Is at the moment vacant, but this does not affect 
the question. Thus there are Awelve instead of five fellowships 
in the hands of natural science honour men, and considering the 
few who praduate in the science school as compared with the 
vast crowds who in the aggregate go out in other schools, the 
number is by no means despicable. ‘There is, moreover, the 
equivalent of a fellowship held by the Millard Lecturer in 

hysics, who receives from Trinity an annual grant of 200/. 

his list of prizes takes no account of those fellowships in which 
‘‘the application of mathematics to physics has been allowed 
to count in establishing a students’ claim to such fellowship.” 

It is difficult to make out why the statistics of 1875 should 
have been selected by ‘an Oxford Man,” to whom one would 
imagine the calendar for 1877 should be by no means inaccessible, 
and the conclusivns to which consideration of these statistics has 
Jed him irresistibly suggest to those who know Osford ag it 15, 
that ‘an Oxtord Man’s”’ survey 15 retrospective. 

That the public schools pay so little heed to physical scierce is 
matter for regret, which is however tempered by the assurance 
that a change has been inaugurated in places, and the conviction 
grows daily stronger that the claims of natural truth aie forcing 
a recognition in these centres of preliminary culture. At Eton, 
at Rugby, and at Clifton, science 15 no longer a bye-word and a 
play, but with masters to teach and willing boys to learn, biclogy 

physics and chemistry are fast becoming realities where, 
not very long ago, they were but phantom names, 

It is folly to hint of ‘introducing any branch of physical 
science into any one of the compulsory examinations.” Such a 
course would effectually crush the growing taste for natural 
knowledge ; st is only by leaving it an optional or alternative sub- 
ject that the present prejudice against the study of science can 
be satisfactonly subdued. 

Only ignorance of the Oxford of to-day could have led to the 
expression ‘even the heads of houses are with few exceptions 
men who have been schoolmasters, or who hope to be so.” The 
Master of University, and the Dean of Christ Church can alone 
claim to have served in the capacity which has been asserted of 
the majority. The conclusion of the sentence quoted is 
ridiculous when apphed to the senior members of the collemate 


es, 

The concluding paragraph of “an Oxford Man’s” article is 
perhaps most glaringly indicative of sublime ignorance of the 
Oxford of to-day. These whose interest, it is assumed, ‘‘it is to 
suppress a class of studies of which they are themselves ignorant,” 
include many names honoured even in metropolitan centres of 
scientific culture; and it would better become all ‘ Oxford 
men” who, 1 absentia, are prone to think of the University as 
they knew it, to assure themselves that things have remained in 
staiu guo, than to censure in ignorance that a little careful 
inquiry would completely dispel. CiuaRLeEs II. WADE 

agd, Coll., Oxford, March 12 
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A. R. Clarke’s amusing charge (vol. xv. p. 353), that it is I 
{instead of he himself) = *“ confound abiiea wmben with 


their ratios.” Three examples are included in his first letter : 
= ber vibeatinn numbers of the diatonic scale being repre- 
sented by— 
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I, 2, 5, ag 3, 5, ’ 

Ss 4) 302 3 CB 

The figures are correct in this instance, but instead of being 
“‘ vibration numbers,” they represent only the rasies of yibration, 


Then follows: ‘if we build the scale upon the dominant 3 the 
vibration numbers will be— 


a: 


9 5 45 3 27 45 
I ot one — — ~~ nee 4 
3 8 4 32 va 16" 8 , 7 


and ‘if we built upon the sub-dominant *, the vibration num- 
: 3 

bers will be-- 
I, ae 5 9 - 3, 5 , » 
9 4 3 2 3 9 
Such ratios as these could not pass unchallenged in NATURE, 
therefore I chew the anonymous writer's attention to the second 
and third scales, only pointing to the fitst intervals in each, 
and as “oversights.” It was icasonable to cxpect that he 
would submit the scales to some competent musical friend, 
who would correct them throughout. Instead of doing so, 
the Colonel announced himself, and had the courage to 
write, “the errors and oversights with which Mr. Chappel! 
charges me are imagmary.” Under the plea of ‘‘making 
the matter clearer,” he changed the ratios (January 18), 
but still he could not set them right. Col. Clarke’s third 
letter convinces me that he dees not permit his figures to 
ke called in question by any person. Perhaps, then, one 
illustration of the Colonel's system of making, or of transferring, 


ralios may interest the reader. I select his 45 because ils source 
2 


2.” 


may perliaps be pointed out. Mr. Coltu Brown introduced that 
ratin as from F to B natural im the scale of F, ‘The Colonel saw 
that I, G, A, and B nateraé were four consecutive long keys, 
and so also were G, A, B, and C, therefore the ratio of the one 
ought to do for the other. It was excellent geometry, because 
all the kcys are of the same width; only, whether they were 
comes or semitones cannot have entered into the Colonel’s calcu- 
ation. 

It may be assumed that Mr. Colin Brown did not construct 
any barmonic instrument of s1x octaves above F, in order to hear 
such a thorough dissonance among the qwarter-tones as 45 
vibrations suunding in cycles against 32, but that he had a sheet 


of paper before him, and added the intervals 2 to 3, The 
4 
4 was for the major tune from F to G, and the ; for the major 


Third from Gto B. This from F to G, might have assisted 


the Colonel to correct his sub-doninant scale. 

Allow me to add a note which may be in time for Mr. 
George Grove’s glossary. I now recollect that the so-called 
‘*Comma of Pythagoras” 1s claamed by Boethius, and, as his 
treatise was once a college text-book, it was in all probability 
from it that the moderns first applied the name ‘‘ comma” ta 
that most minute of imtervals. tt 18 2 favourite plaything with 
mathematicians, but, bemg maudible as a sound, whether as a 
difference, a ratio, or any other way, it may well be spared from 
books upon mundane music. Wm, CHAPPELL 

Strafford Lodge, Oatlands Park, Suncy 
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Typical Division of Stars.,—Borrelly’a Comet 


Excuse me asking you to allow me to rectify a statement in 
Narourg, vol. xv. p. 344, col. 2. It is stated there that M, 
Konkoly has followed M. Voyel’s typical division of stars, I 
beg to observe that this typical division has been proposed 
myself since my first publication in 1866 (Afemorze of the Socicta | 
Italiana, sex. iii, tom. i. p. 1) and gassim in my firat publica- 
tions, : 

Again you say that M. Vogel discovered, in 1873, the bright | 
linea of B Lyrse. I beg you also to note that these lines were; 
announced by myself in my first publication of the same year, 


1866, and even printed in the special catalogue of Stars, 
ublished im Paris in 1867, SP widely cfrowlate (p. 21). I 
bese also announced that these lines were invisible in aftey 


years, 


; Mirch 15; 1897) 
pt tenner 
ido not wonder at. these omissions, since unfortunately the 
‘Ttalian Janguage is very. little understood out of our country. 
“Rome, February 34 . ..,. Pe R, Seccut 
 P,$.—cOn the 18th of this month I obtained a sight of the 
‘apectram of Borelly’s Gomet.. It was com ed of a bright line 
: R cag ge in the green, another more vefrangible in the blue, 
. pil fete fe less refrangible in the yellow (?) but this was narrow 
and faint, Their figure was approximately as follows :-—- 
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T could not deternine them better. The lines, especially the 
central one, were pretty brilliant. 





‘€ Storie Rivers ” 


Tue interestipg account of the mode of formation of ‘‘ Stone 
Rivers,” given in “a late number by Sir C. Wyville Thomson, 
recalls to my mind some apparent moraines which I observed, 
and somewhat similarly explained, some years ago in the Hartz 
Mountains. Ina paper read before the Geological Society of 
Dublin in 1872,) I thus speak of them: ‘The first thing that 
one hotices on entering this valley [the ‘Ockerthal’] from the 
north is that the bed of the stream is crowded with granite 
pebbles arid boulders, which become of greater size as we pro- 
ceed tp the valley. The boulders are soon so large——many of 
them some tons in weight—and are situated so far up the slopes 
On each side, that the first idea is, we have here the morass of a 
former great glacier. I looked diligently for ice marks, but 
could see none; and I soon found that the causes which have 
the effect of scattering huge blocks of rock on the slopes and on 
the bed of the river are now at work and are slowly, but surely, 
altering the contour of the adjoining granitic mountains, .... . 
All over the sides and upon the summits of these mountains are 
scattered the most fantastic piles of immense boulders. Some 
of them sre over thirty feet in height and form conspicuous 
objects in the landscape ; others, again, are deep in the forest, 
away from pathways, and are not to be seen until one climbs 
quite up to'them., . .. . It is quite clear that the contiguous 
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_ A pile of granite rocks on a mountain overlooking Ockerthal. 
surfaces of the blooks in these piles are undergoing a slow de- 
contposition, that the joints are bécoming aradually looser, and 
in consequence the cohesion of the component pieces less and 
less. Sooner or later the upper portions must either slip off or 
le ovér, and roll down the mountain side. And this is not 
tere'theory, for I henr'that every now and then a boulder does 
fall and comes crushing down the hill until uietly deposited near 
thé. bottom. "It woul phe Cried thet while ike surrounding rock 


“bas been decomposed | down in the manner indi 
dsted, these heapa have the longer resigted. But they are yet 


., t., Fe dw. in their turn; when the -atmospheric agencies have 
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scored done their work, gravity will come in and lower the 
whale. . , ey 
Instances of the turning over of the edges ‘of slaty strata from . 
the weight of the superincumbent aeald and vegetation ate 
common in the Hartz. I find in an old note-book the followir 
entry :-~‘'T was ingerested at seeing the upper slates om the lef 
wall [of a quarry near ne bent so much over that !their dip 
has become 75° to the north {the regular cleavage dip of: the dis 
trict is about 40° sow¢h]. Whether this is due to the weight of 
the ground above, to a landslip, or to the action of a glacier, J. 
am not quite sure, I incline, however, to the first theory, for, 
although the slope of the hill ia nat high, the constant weight of 
the superincumbent earth and rubbish, bearing downwards. for 
ages, would, it seems to me, be enough to cause such a result.” 
Scientific Club Putin, S. ABRAHAM 
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The Measurement of the Height of Clouds 


AMONG the various parallactic methods for determining cloud 
heights, one of which Mr. Malloch has put in practice (NATUR, 
vol. xv., p. 313), the nse of the cloud shadow as a second sin- 
tion seems worthy of notice, as it requires very simple apparatus 
and observations. 

On any partially cloudy day at the sea-side, an observer with 
a sextant may, from a cliff, easily determine cloud heights by 
the following elements :—A. Altitude of a given point of cloud 
above the horizon, allowing for dip. 3B. Depression of the 
shadow of the same point on the surface of the sea, C. Sun’s 
altitude. DD. Lineal elevation of observer above sea-level. 
The measurements should be taken when the cloud, the stn, 
and the observer all lie in a perpendicular plane; a2, when the 
cloud shadow is seen on the sheen of light reflected from the 
wavelets; otherwise azimuth observations, and leas simple calcu- 
lations, must be applied. Full moonlight might also be used at 
night. 
bi practically trying this method in September, 1875, the 
time of day was Selected when the sun was in the direction to or 
from which the wind was blowing; thus the cloud shadows 
slowly sailed along the sheen on the sea, and could be followed 
by successive timed observations for half-an-hour or more, so 
that their velocity, and any variation in their height, could be 
ascertained. 

The results are of course most accurate when both clouds and 
sun are at considerable altitudes, and I believe that this method 
will give results quite as accurate as the photographic process. 
The rounded forms are the greatest trouble, and measurements 
of the centres of little isolated masses of cloud are the best. 
The height of the observer above the sea is of course easily 
obtained by the angular width of a base measured on the beach, 

The same method might be employed with shadows on land, 
by using a theodolite and a map; and though it is only applic. 
able to one or two classes of clouds, yet its simplicity may 
induce some of your sea-side readers to make such observations,’ 

Bromley, Kent . W. M. FLINDERS Parrm 


The ‘ Hog-Wallews ” of California 


My friend, Mr. Thomas Belt, F.G.S., has kindly sent me the 
following extract from a paper by Prof. Joseph Le Conte, in the 
American Fournal of Scrence for 1874 (p. 366), in which an ex- 
planation is given of the above-named formation (NATURE, 
vol, xv. p. 274) and of similar mounds farther north. It will 
be seen that Prof, Le Conte refers them .wholly to ‘‘ surface. 
erosion,” but it is not clear whether he means ‘‘pluvial” ar 
‘‘aerial” erosion, or the two combined. More explanation 
scems required to account for the removal of the eroded matter 
over a surface thirty miles wide without producing any con 
tinuous ravines or other water channels :—- | 

“ Prairie Mounds,—The irregularly ramifying grassy glades or 

rairies already described as existing at the southern extremity of 

uget Sound are studded over as thickly as possible with mounds 
eee three to four feet high and thirty or forty feet in diameter 
at base.” .. . ) ae 

“The whole country between the Dalles and the Mppee bicee: 
of Des Chutes River, a distance of about thirty miles, is literally 
covered with these mounds,” . . . “ The true key to theix forma~. 
tion is given here, as it was not at. Mound Prairie, by the great 


| variety of forms, sizes, and degrees of regularity which they sy- 
' Fume, 


They vary in sise from scarcely detectable pimples tc, 
mounds five feét high and forty feet in diameter at base, ‘and ‘in 


form from circular through. elliptic and long-elliptic to ordinary 


' hill-side erosion-furrows and ridges.” . . - 
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*' No one, I think,"can ride over those thirty miles and observe 
ly without being convinced that these mounds are wholly 
the result of surface-erosion, acting under peculiar conditigns. 
The conditions are a trvedess country and a drift soil consisting of 
two layers, a fine and more movable one above and a coarser 
and less movable one below.” . , . “The yecessary condition, 
T believe, is the greater movableness of the surface soil com- 
pared with the subsoil.” .. . ‘Surface erosion cuts throngh 
the finer superficial layer into the pebble layer beneath, leaving, 
however, portions of the superficial layer as mounds.” 

“ Similar less conspicuous mounds, under the name of ‘ Hog. 
wallows,’ are well known to exist over wide areas in middle and 
southern California,” 

words in italics are so in the original. 
ALFRED R. WALLACE 





SCIENCE AT CAMBRIDGE, MASS. 


"THERE is marked activity in all scientific pursuits in 

and about Harvard University. The Agassiz Museum 
has at last had its management fully turned over to the 
University, the transfer being effected by permission from 
the State Legislature. At present the estimated worth of 
the property is $322,000; the land and buildings being 
valued at $1co,000, and the collections at $60,000 ; the 
rest being trust funds. By the transfer, Harvard will 
have the use of the collections for educational purposes, 
and the Peabody Museum of Archzology will erect an 
edifice connected in plan with the Agassiz Museum. The 
Peabody trust provides for a Professorship of Anthro- 
pology, as well as for collections and a building. The 
Agassiz Museum is arranged so as to display types of the 
whole animal kingdom in their natural classification. 
Great facilities are already furnished to students and 
specialists, and these facilities will now be further in- 
creased, The force employed in the Museum is sufficient 
not only for the care of the specimens, but also to aid 
in new research. 

There is a steady increase in the number of Harvard 
students in the scientific courses—physics, chemistry, 
natural history, botany, anatomy, and physiology. Text- 
books are little used in these courses ; students are re- 
quired to handle the things themselves, in the labora- 
tories. “‘Summer schools” are conducted from June to 
September, in which teachers from the public schools 
become pupils. Chemistry has been taught in these sum- 
mer schools for three years, geology and botany for two 
years, and zoology will be undertaken this year under 
Assistant-Professor Walter Faxon. Prof. Shaler’s Sum- 
mer School of Geology is the most widely-known of these 
enterprises. This year it will be conducted with head- 
quarters successively in the Connecticut Valley, the 
Berkshire Hills of Massachusetts, and the Helderberg 
or the Catskill Mountains of New York. The class will 
be limited to fifty members, After the school closes, a 
trip will be made by those who can join in it to Cleve- 
land, Nashville, Louisville, and the Mammoth Cave. 
Besides the Summer Schools, there is also organised a 
series of four courses of lectures to teachers, which in- 
clude laboratory work. * These are given on Saturdays 
from January to May. They embrace geology, physics, 
botany, and zoology, and have the services of Professors 
Shaler, Trowbridge, Goodale, and McCrady, and some 
assistant-professors of special repute, There are about 
forty members to a class, 

The Boston Society of Natural History sustains a 
similar series of course-lectures to teachers during the 
winter months. The instruction is practical, as far as it 
can be made so by the illustrative specimens in the 
Society's collection. Prof. Shaler is also organising a 
system to furnish teachers with selected specimens and 
appropriate text-books and descriptions. It is expected 
that this new system will be the means of inducing 
teachers in the ic schools to make further collections 
for their own use and to instruct their scholars. The 
Harvard Natural History Society is very actively engaged 
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in promoting scientific education, especially among be- 
ginners in such studies, Prizes are offered’ for be best 
essays of the students upon their actual observations 
in natural history and botany. A free course of six avien- 
tific lectures is furnished by this Society, the lecturers 
being eminent specialists in the University. Two scien- 
tific associations at Cambridge are also doing active work 
—the Nuttall Ornithological and the Cambridge Entomo- 
logical Clubs. The latter is the larger of the two, and 
contains many members of eminence. It publishes a 
periodical, the Psyche. The Nuttall Club or a 
quarterly te the Bulletin, edited by Prof, J. A. 
Allen. This list of scientific enterprises in and around 
Cambridge, Mass., is by no means exhaustive, but it will 
give a fair notion of the activity with which they are pro- 
moted at the present time. It is hoped that the present 
hal will be marked by even greater effort than its pre- 
ecessors. 














NATURAL HISTORY AND GEOLOGICAL RE- 
SULTS OF THE ARCTIC EXPEDITION 


TH E public will, we are sure, be glad to hear that 

though the Admiralty have declined to undertake or 
assist in the peo of the results of the late British 
Arctic Expedition, beyond matters purely hydrographi- 
a rapes verve and geological rp egiaea ap 
y the expedition are being rapi areas an 
named, The whole of the aummerous collection of fossils 
from the Silurian (Wenlock), Devonian, Carboniferous 
Limestone, and Miocene rocks of the codsts of the cir- 
cumpolar sea have been examined by Mr. Etheridge, the 
palatontologist of the Geological Survey, and found to 
contain several new and interesting forms, which will be 
described in his forthcoming paper, at the egy 
Society, on the Arctic fossils brought back by apt. 
Feilden, R.A., and which will accompany a paper y that 
officer on the rocks and general geological facts observed 
by him in the Arctic area, 

We especially rejoice to find that Capt. Feilden has 
brought back a large series of notes and portions of rocks 
glactally scratched and scored, scratched bouldets and 
pebbles, which will throw much ee upon the manner in 
which this country was glaciated during the Drift period. 
It will be seen that stones on a headland coast can receive 
the greatest possible amount of glaciation by the mere im- 
pinging of floe-bergs, driven by violent gales and currents 
on the breaking up of the pack. On the much-vex 
question of the parallel roads of Glen Roy, light also may 
possibly be thrown, for terraces fringe nearly every valley 
flanking the Arctic coast, formed by fresh water, dacaned 
by pack ice, These rest on marine beds of boulder clay, with 
sea shells, which rise to heights of more than 500 feet 
above the prea sea-level, and prove the recent eleva- 
tion of the land, which movement is still going on; the 
marine beds outside the ice foot fringing the coast of to- 
day will doubtless ere long be elevated above the water- 
level, and be covered with the latest fluviatile terrace 
behind the pack. 

To those accustomed to the magnificent results brought 
to England by perfectly equipped expeditions like that of 
the Challenger, proceeding leisurely through seas teeming 
with the luxuriance of tropical life, the collections brought 
back by the Arctic Expedition may appear small; but 
we feel sure when the specimens are fully catalogued, and 
the difficulty realised of carrying heavy specimens of 
rocks and fossils when up to the arms in snow, 
securing insects with fingers numbed by a temperature 
of 50° below freezing, it will be felt that the naturalists 
of this expedition have made excellent use of their opper- 
tunities, We may mention that the extensive series of 
Miocene past associated with the thirty-feet coal-bed 
of Lady Franklin's inlet will be deacribed by Prof. 0, 
Heer, the insects (recent) by Mr. McLachlan, and the 
fishes by Dr, Giinther, of the British Museum. 
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THE PHYSIOLOGICAL ACTION OF LIGHT 


* 


vuw wevyrervee Variation and the luminous and colour in- 
tensity of light, was the continually diminishing sensibility 
to the stimdlus, owing to the abnormal conditions of the 
eye when removed from the head. When the experi- 
ment begins, the eye is remarkably sensitive to light, and 
a variation of current is obtained ; but the amount 
of this current is gradually falling, in consequence of the’ 
gradual change in the parts of the eye, owing to their loss 
of vitality and sensibility. In fact, the parts are dying — 
the blood is not circulating, and molecular and chemical 
changes are slowly occurring. In the case of the frog 
however, it is a fact that the retina retains its sensi- 
bility from three to four hours, and sometimes longer. 
After a lapse of two hours the frog’s eye frequently re- 
mains in a tolerably stable condition, in which it d oes not 
lose sensibility rapidly. This condition may last for four 


f va 
/ Va K 
2 Va Fe , ~ 


Diagram showing arrangement of apparatus in tho experiment on eye o 


tog A, Kye showing the electrode, & im contact with wt. 5, Skim re- 

moved, and stbcutancous tissue in contact with other electrode, &  K, 
Key. c,Galvanometer Arrows indicate direction of current. Cornea, 
Positive Back, negative. 


or five hours, 


« 


as aeschly as possible, and to make the observations 
rapidly. In the case of the warm-blooded an:mals this 
did not lead to good results, because the sensibility to 
light ousppeared in a very few minutes. On several 
occasions the posterior agpect of the eye was exposed in 
the living anzesthetised warm-blooded animal, and on 
bringing one clectrode into contact with the severed optic 
herve while the other touched the cornea, the observa- 
tions were tolerably constant. This mcthod was trouble- 
some and difficult. 

These experiments are now made in a different way. 
By placing a frog, rabbit, or pigeon under the influence of 
chinoline, the animal remains motionless. A smal) por- 
tion of the surface of the cranium is then removed so as 
to expose a portion of the brain, One of the electrodes 
is brought into contact with the surface of the cornea, and 
the other with the surface of the brain. The blood is 
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. Method of Experimenting.—One of the chief | 
difficulties in arriving at the exact relation between | 


: In order to get rid of the difficulty of 
y -- ., Seath of the parts, various methods were tried , 
in earlier experiments in the attempt to remove the eye | 
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still circulating. A current is obtained; and all the 
effects 1 have just mentioned may be observed with ease. 


“The animal remains in this condition, retaining its sensi- 


ility to the action of light, for as lone a period, in the 
case of the frog, as forty-eight hours. These observations 
led to the discovery made recently, that there is no 
necessity for even exposing the surface of the brain, That 
is to say, the action of light can be traced, if needful, 
through the whole body, ff, for example, we take a ‘rog, 
place it in position, slightly abrade the skin on the surface 
of the head or back, or any part of the body, then adjust 
the electrodes, one in front of the cornea and the other 
upon theabraded skin, we obtain an electrical current which 
is affected by light in the usaal way, But if the electrode 
in contact with the cornea be shifted to sore other part 
of the body, a current may be obtained; but this current 
is not sensitive to light. In order to produce the specific 
action of light se the eye, the retina must be included 
in the circuit. This discovery enabled us to perform many 
experiments without injuring the animal, except Bi the 
extent of abrading or removing a small portion of skin, 
It at once ia up the way for making observations 
upon warm-blooded animals (one of the chief difficulties 
in our earlier investigations). For example: givea rabbit 
or a guinea-pig a small dose of chinoline, and the animal 
remains prostrate and quiet. Then cut off a little of the 
hair from the surface of the head at the back of the neck, 
and abrade the skin so as to have a moist surface ; bri 
the electrodes into position, placing one in contact wit 
the abraded surface, and the other in contact with the 
surface of the cornea, and you will at once obtain the 
effect. 

Action of Light in Warm-blooded same as in Cold- 
bloodea Animals.—By the use of chinoline we were able 
to make experiments of the kind just described for a con- 
siderable time, without the necessity of maintaining arti- 
ficial respiration. The result of those investigations upon 
warm-blooded animals has been to show that in these, as 
in the cold-blooded, light produces first an tacrease in the 
electric current on impact ; continued light usually causes 
the electrical current to diminish ; and on the removal of 
light, there is a second rise, as described in the case of the 
frog. In our earlier investigations, we always observed in 
the case of warm-blooded animals (when the eye had either 
been quite removed from the body or was receiving an in- 
adequate supply of blood), that the action of light caused a 
nepative variation, that 1s, a aéminution in the electrical 
current. By improved methods, however, which have the 
effect of placing the eye in conditions more normal, we 
find that light causes a fosztive variation, that is, an in- 
crease ; thus agreeing with what had hitherto been 
observed in the eye of the frog. This is a point worthy 
of notice. Du Bois-Reymond showed, even 1n the case 
of sensory nerves, that physiological action caused a 
negative variation, But it appears that in the case of the 
retina the action of the norinal stimulus is to cause a 
positive, not a negative variation. 

Evperiment with the Living Lobster —The action of 
light can be readily shown mn this animal. Fix it loosely 
in a cloth, and lay it on the table in a sh,htly oblique 
position, With a small trephine remove a circular por- 
tion of the carapace, about three millimetres in dianieter, 
and expose the moist tegumentary surface. Bring one 
electrode nto contact with thts surface, while the other 
touches the cornea, The usual effects of light may then 
be noted ; but in the case of the lobster, the variation 
caused by the impact is greater than what we have noticed 
in any other animal, often amounting to one-tenth of the 
total amount of curent. Another interesting experiment, 
comparable with that of the two eyes just described, may 
be made on the lobster by placing an electrode in cantact 
with each cornea. TRe result frequently is apparently no 
current, but in reality the currents neutralise each other. 
Light falling on the one eye causes the 
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say to the left, while if it fall on the other eye, the needle 
swerves to the right. When the eye of the lobster, re- 
moved from the body, was divided longitudinally into 
segments, each segment was found sensitive to light. The 
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Pragram showing arrangement of apparatus in txpenm nt on living lobster 
A, corneal surface, having clect ode, fF, 1n contact with it. B, portion 
of carapace removed 50 ag to expose moist surface for electroue, 
K, key, G, galvar ometer. Ariows indicate direction of current, 


effect of light was then to increase the primary current, 
but no inductive action was observed on withdrawal. 
Th.s observation is interesting as a confirmation of the 
views of physiologists regarding the mode of action of a 
compound eye. 

Mode of Experiment on Eye of Fish —An experiment 
upon the eye of a fish may be made in a very simple 
way, by a method adopted in Prot. Stricker’s labora- 
tory in Vienna. Take a fish and give it a very small 
dose of woorara. It soon becomes almost motionless, 
and sinks in some cases to the bottom of the vessel. 
The animal would soon die in consequence of paralysis 
of the movement of the gills necessary for respiration. 
But, if we take the animal out of the water, put it upon a 
glass plate, introduce a little bit of cork under each gill, 
and then by means of an india-rubber tube placed in the 
mouth, allow a little water to flow over the yills, the fish 
will live out of water for many hours. By this method 
may be made the experiment upon the eye of a fish with 
hike results. 

Observation on Human Eye,—Having succeeded in 
detecting the action of light on the retina of the living 
warm-blooded animal without any operative procedures, 
it appeared possible to apply a sim:lar method to the eye 
of man, or this purpose, a small trough of clay or 
paraffin was constructed round the margin of the orbi', 
so as to contain a quantity of dilute salt solution, when 
the body was placed horizontally and the head properly 
secured, Into this soition the terminal of a non-polar- 
isable electrode was introduced, and in order to complete 
the circuit the other electrode was connected with a large 
gutta-percha trough vag ntari salt solution, into which 
one of the hands was inserted. By a laborious process 
of education it is possible to diminish largely the elec- 
trical variation due to the involuntary movements of the 
eye-ball, and by fixing the eye on one point with concen- 
trated attention, another observer, watching the galvano- 
meter, and altering the intensity of the light, can detect 
an electrical variation similar to what is seen in other 
animals, This method, however, is too exhausting and 
ee to permit of quantitative observations being 
mace, 

. of Variation in Direction of 
One phenomenon particularly attracted the attention of 
physiologists, and especially of those who first saw the 
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experiments, viz , that sometimes, in the case of the eye 
of the frog, light produced an increase in the electrical 
current, and in other cases a diminution. This we could 
not at first account for. But we have been able to make 
out that the positive and negative variation, or the in- 
creas¢ or diminution of the natural current on the action 
of light, depends upon the direction of the primary cur- 
rent, when the cornea and brain are in circuit, If the 
cornea be positive and the brain be negative, then light 
produces an zucrease of the electrical current. If, on the 
other hand, the cornea be negative and the brain positive, 
light then produces a diminution in the elcctrical current. 
Itis thus conclusively shown that the current superadded, 
or if we may use the language, induced by the action of 
light, is always in the same direction; only in the one 
case it is added to, and in the other subtracted from, the 
primary current. 

The Use of Equal and Opposite Currents—Many 
experiments were performed in which equal and opposite 
currents were transmitted through the galvanometer at 
the same time. By the use of resistance coils, it was not 
difficult to balance the current from the eye; but, owing 
to the inconstancy of even a Daniell’s cell in such expe- 
riments as these, it was impossible to avoid fluctuations 
which might possibly have been mistaken for those due 
to the action of light. This difficulty was got over by 
what was formerly called the double eye experiment, in 
which two similar eyes are placed in reversed positions 
on the electrodes, so that the current from the one neu- 
tralises that of the other. When this is accomplished, it 
is easy by means of a blackened box, having a shutter at 
each side, to allow light to fall on either the one eye or 
the other, and it is then shown that the galvanometer 
needle moves either to the right or left, according to the 
eye affected. Instead of removing the eyes from the head 
and balancing them as just described, it 1s a much better 
method to apply the two electrodes directly to the corneas 
in their natural position, By a little manipulation, it is 
possible to obtain two positions that seemingly give no 
electrical current. In these circumstances, light, allowed 
to fall on the one eye or the other, produces the effects 
above detailed. 

Actin of Polarised Lieht and Colours of Spectrum.— 
The next point investigated was the action of polarised 
light and the various sri reece colours. Early 
experiments, by passing light through solutions having 
various absorptive powers and by the direct coloured rays 
of the spectrum, &c., lead always to the same conclusion— 
namely, that the most luminous rays produce the greatest 
effect. For studying the action of polarised light, the 
simple contrivance of a black box, having a hole on one 
side of it, placed over the eye, may be employed. Oppo- 
site the hole two cylindrical tubes of brass, each carrying 
a Nicol’s prism, were placed, and between the two prisms 
a thin plate of quartz 1s introduced, producing the various 
colours of polarised light on rotating one of the prisms. 
The general results were exactly the same as with the 
colours of the spectrum. In all cases, the impact of the 
yellow rays produced the greatest effect. It has also be 
ascertained by this method that the effect of the Zafact 
light is much more regular than the effect of its removal. 

e results of one series of observations are given in the 
two following tables :-— 


Action on Frag's Eye of Colours of Polarised Light. 


Initial Effect. Final Effect 
Purple oo... ise of 3 rive of 14 
Light blue... 
Red viokt .. 1S 
Blue ... 20 
Red as 
Orange red 10 az 
Green blue... 10 
Green... 24, 
Rose 
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Action on Frog's Eye of Spectrum of Oxyhydrogen Flame, 





Initial Effect. Final Effect. 
Vellow, near orange .. rise of 70. rise of 10 
yellow ove wee 2) 25 ae ye) 5 
Green—low ; w «35 » Oo 
Green—high : o» 45 - re) 
Green—higher ... «- 1» «=O 7. 8 
Vellow green... » «85 » 35 
ellow  .. + « sr Bes aes) 
(Zo be continued ) 
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SIR WILLIAM GROVE ON THE RADIOMETER? 


{R WILLIAM GROVE described some experiments he had 
reseatly made with a modification of Croohes’s radiometer. 
After a few prefatory trials, such as coving one-half of the bulb 
with tinfoil and electrising it, which gave no notable results, he 
devised a method, shown 1m the accompanying sketch, by which 
he could electrise the whole of the internal system, Four alu- 
minium vanes, each blackened on one siie, had metallic arms 
and a metal point at their crossing that rested in a metal cup. 
The latter was united to a platinum wire thit passed through a 
glass tube and was fused into it, the platinum wire piv! ruding. 
Lastly, the glass tube was fused inside the apparatus and her- 
metically sealed, the end of the platinum 
wire being exposed. The vacuum in this 
apparatus was considered by Mr. Crookes? 
to be as perfect as in Ins radiometers gene- 
rally, but Sir Willam Grove doubted that 
itwasso The following were the results :— 
1. With the faint light of a lucifer match 
or of one or two candles, the vanes in- 
variably turned the opposite way to the 
normal, the polished (surface being re- 
pelled. With a dark heat, as from an iron 
shovel heated short of redness, they went 
the normal way. ‘These effects continued 
for several days, but not permanently ; 
the apparatus seemed to have leaked and 
to have become sluggish and irregular. 

2. Oa electrising the protruding platinum 
wire with a rubbed rod of glass or sealing- 
wax, the vanes rotated sometimes one way 
and sometimes the other. 

3. On connecting the negative pole of a 
Rahmkorf’s coil the results were uncer- 
tain, but the positive pole caused the vanes 
to rotate steadily, and its effect was even 
better than that from light or heat. In 
the dark the effect was very beautiful, as 
the dark vanes moved through a phos- 
phorescent glow. The total results were 
considered by Sir William Grove to be 
somewhat negative, but they tended to 
show that all the effects were due to resi- 
dual air. Lie suggested in explanation of 
the last experiment, that more electricity would escape from 
the rough than from the polished faces of the vanes, as the former 
presented a vast number of points. Consequently the rough faces 
would produce more disturbance of the gas in front of them, and 
would themselves be more affected by the reaction than the 

lane fazea, The polished surfaces being repelled by luminous 
eat is, however, very difficult of explanation. 

In his second notice Sir William Grove described some further 
experiments he had made with Crookes's radiometers since the 
Jast meeting of the club. He did not now entertain much doubt 
that these movements are due to the effect of residual air, Mr. 
Crookes had kindly made a second instrument for him, and the 
one thet he described at the lact meeting, of which the vanes 
were metallic and in metallic connection with a platinum wire 
that protruded outside the apparatus, had been re-exhausted. 
Both now act normally, the black faces of the vanes being repelled 
by light and by heat. When the protruding wire is now elec- 
| by a Ruhmkorf's coil the effects that were previously 
| are altogether absent, there is not the slightest 
| osity round the vanes, end the current does not pass. 
although the current is now incapable of traversing the 


: of two communications by the Hon, Sir William Grove, F. S., 
a 
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small space of one-tenth of an inch that separates the vanes 


from the glass, induction acts across it just as well as 

This is shown by the readiness with which the vanes follow the 
movements of a piece of rubbed glass or sealing-wax held near 
the apparatus. It is therefore evident that the effects of atienu- 
ation of air upon cischarge and upon induction are not the same. 
When attenuation has commenced and is increasing, the dis- 
charge more and more rapidly, until it becomes a glow, or 
according to the old theory of electricity, polarisation mes 
more and more readily subverted ; but a further attenuation stops 
the discharge entirely. On the other hand, induction continues, 
and appears to be in no way lessened by extreme attenuation. 
These results cannot be accounted for by the oli theory that 


discharge is the a of subverted induction. 
It farther appears that a radiometer is a most delicate electro- 


scope. By tulting it until the vanes touch the glass, the interior 
uf the glass may be electrised, and it will then remain for days in 
that condition. He hat performed this operation eight days ago, 
and the movemeuts of the instrument by light or heat have been 
thereby wholly checked. Every endeavour has been made to 
discharge or neutralise the electricity on the glass surface, as, for 
example, by covering the exterior of the globe with tinfoil and 
connecting this with the platinum wire, nevertheless the gliss 
remains charged, showing what a perfect insulator a good 
vacuum is, + 

The above is a copy of the abstracts in the club book. They 
are now further published, as some partial notices of them have 
appeared in foreign journals. W. 
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THE NORWEGIAN NORTH SEA EXPE- 
DITION, 18763 


Il. 
Researches relating to the Salt-water Fisteries. 


BY the side of the more strictly scientific researches it was 

also our intention during the expedition, if opportunity 
offered, to give close attention to all the circumstances that 
might stand in any connection with or throw any light upon our 
most important salt-water fisheries. As I already during a 
series of years had been engaged in the study of our fisheries, 
the prosecution of these researches was committed to me. 

For this reason there was added to our other equipment 
various fishing apparatus, as hooks and lines for deep-sea fish- 
ing, and several sorts of drag-nets with various sizes of mesh. 
The use of such implements could, as a matter of course, onl 
be reckoned upon in good weather and with a pretty smooth 
sea, which we, however, had promised ourselves might oscar at 
least now and then during our three months’ excursion at the 
best season of the year. But the state of the weather was un- 
fortunately so utterly unfavourable during our whole expedition 
that the employment of the apparatus we have referred to was 
not to be thought of. For the same reason the apparatus for 
measuring the velocity of the currents, exceedingly important in 
the first place for the physico-meteorological researches, but 
also for those with which we are now concerned, could not be 
brought ioto nse. During the few fine days we had in the 
course of our expedition we were too near the coast for these 
researches to have any special interest. 

Although the state of the weather thus laid insurmountable 
obstacles in the way of the researches referred to, I have, how- 
ever, during our expedition, been able to establish certain facts 
which, in my opinion, are of no ingongiderabie importance in 
this direction, and will be of great use in guidinz us in the con- 
tinued practical scientific researches concerning our fisheries. 
It is of these facts that I now proceed to give some details, 

It is ascertained by our soundings that off our coast there are 
several fish-banks of whose existence there was no previous 
knowledge, and on which a profitable fishery with bank vessels 
may certainly be carried on during the summer months. 

he so-called “ Storegg ” (great edge) off Romsdal’s Amt has 
been from old times famous for its immeasurable richness in fish, 
and there has been an obscure tradition that it was not the only 
point where such fishing could be carried on on a large scale, but 
that there were to be found similar rich fish banks at many other 
points far out in the open sea, ‘‘ were man only fortunate enough 
to fall upon them.” The mystic account of the ‘‘diavbro” (sea 


a | 7 wW _ bec the pect ee ulomately become dissipated, but 
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ar ‘By Prof G, D. Sars rom Chri-uiana Daghtadad of January a7. Con- 
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pier or jetty) has new been for the mast part med by the 
surveys set on foot during ovr expedition, ‘The ‘' Storegge” 
is nothing else than a piece of the edge of the extended barrier, 
which in the weat forms the boundary line beyond which lie the 
cold polar sea-deeps, That so clear a knowledge of this edge 
within a very limited extent has been airend? obtained, without 
the least idea being formed as to its proper connection, naturally 
arises from the polar sea-deeps here ranning in closer to the coast 
than at any other point, new piece of the continuation of 
this edge had already been found by soundings made from the 
steamer Hlansteen, and we have now been able to establish its 
existence at several other points, and that both farther south and 
farther north it retires more and more from the coast toa distance 
of from twenty to thirty Norwegian (140 to 210 English) miles. 
Although it may not be constant everywhere, it appears, how- 
ever, to be the rule that at the bottom, at the farthest boundary 
of the barrier, before it slopes towards the great depths lying 
beyond it, it rises somewhat, and assumes simultaneously a hard 
stony c. , as ig the case, as is well known, at the Storegg. 
At the first sounding, when we went out from Huaoce, we struc 
this edge at about twenty Norwegian (240 English) miles’ dis- 
tance from the coast (stations 167 and 17%). The bottom, which 
before had everywhere appeared to be so't, suddenly, at a depth 
of 221 fathoms, became hard and stony, and retained this cha- 
racter even after it had sloped about filty fathoms down towards 
the deep sea lying beyond, That there was here a pretty abrupt 
descent is clear from the circumstance that we already at the 
next station reached far down into the cold area with a 
depth of 412 fathoms, and a bottom temperature of + 1°°3 C. 
farther north, about the latitude of Trondhjem, we found 
at a depth of 190 fathoms, and likewise on the boundary 
line between the warm and cold area, a very similar edge with 
rocky bottom, which falls off with a pretty steep slope towards 
the west (Station 893). Also on the opposite side of the tract of 
g¢a we traversed, we had occasion to observe a similar state of 
things. Off the Feeroe Islands, and at # considerable distance 
from them, w=: were fortunate enough, though the weather was 
exceedingly unfavourable, to find the outer edge or opposite 
point of the extensive Fzroe bank (Station 38°), whereby its 
extent and configuration could be to some extent determined, 
and the state of things here appears to Le very similar to the 


Sy ne carefully-planned soundings which were undertaken 
from Ramsen Fiord westwards, there could be established at a 
comparatively inconsiderable distance from the coast, the exist- 
ence of a hitherto quite unknown, well-defined, steep bank of 
considerable extent, with a hard bottom, and a depth of only 
62-93 fathoms (Stations 63,° 64,° 657). Beyond this there was a 
very gentle and even descent towards the great deeps, but we did 
not here meet with any true edge as at the Storegg. It may be 
added that in the outer part of Sogne Fiord (Sognfjwen), we 
found a pretty extensive plateav, with a hard stony bottom, and a 
slope both inwards and outwards (depth from 206 to 211 fathoms). 

That all the points mentioned above are excellent fishing- 
grounds | havénot a moment's doubt. Everywhere, where at a 
considerable distance from the coast, such banks with hard or 
stony bottom have been found, there have always on closer exa- 
miftation been found large quantities of fish, and although an 
attempt made by us by attaching to the lead a short line with 
hooks and bait was unsuccessful, there cannot be any negative 
conclusion drawn from this method of research, which was un- 
fortunately, by reason of circumstances, very unsuitable for the 


url ar 
f he kinds of fish which are found on the sea-banks are, as is 
well known, pel ae! ling, torsk (Brosmus vulgaris), halibut, 
and cod, the so-called bank cod. 1 have already, in my reports 
to the department, clearly set it forth as my opinion that the 
so-called bank coud is not a different variety from the well-known 
winter cod, or shed, which in winter and all through the spring, 
visits our coast for the purpose of spawning. The earlier hypo- 
theses concerning the migrations of the winter cod (s4re/q) from 
great distances in the sea, I have, a‘tera close study of the nature 
of this fish, been obliged entirely to abandon, and the experience 
obtamed during our expedition confirms me in this, It is my 
cunviction that the winter cod, which is to be fourid along our 
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coasts during winter, and which is the object of some of our 
most important fisheries, is during the rest of the year distributed 
only over that tract of sea whose bottom forms the barrier 
against the polar sea-deeps lying beyond it, aad that the outer 
boundary of this barrier (the so-called Havbro), with its well- 
developed animal life and favourable bottom, forms a suitable 
habitat for innumerable multitudes of this fish, 

Me dissimilar are the circumstances with reference to the 
second of the varieties of fish most important for our fisheries— 
the herring. Here my earlier researches have led me just to the 
opposite conclusion, While the cod is evidently a genuine 
bottom fish, and as such dependcnt on the nature of the bottom 
and Partly on the depth, the herring, on the contrary, in conse- 
quence of its whole nature, is a genuine pelagian h, and its 
occurrence is therefore exceedingly independent of the depth or 
the nature of the bottom, but, on the contrary, dependent on the 
physical and biological conditions in the upper stratum of the 
sea, As these are very changeable, this species of fish may have 
been furnished with means to enable it speedily to seek out the 
most favourable tract of sea. The herring has also, as contrasted 
with the cod, obtained its elegantly-compressed, wedge-like 
form, whereby with the speed of an arrow it can shoot along 
through the water, and in a comparatively short time traverse 
long distances. Although I do not adopt the old ideas, Bonaruing 
to which the spring herring comes as it were from the 1ce-cover 
sea about the North Pole, I am, however, inclined to believe 
that, not only when it visits the coast to spawn, but also during 
the rest of the year, it undertakes irregular migrations in the open 
sea, The distribution of the herring in the sea is dependent on 
the distribution of the small animals which form its food. 
These small animals are all pelagian, mainly small crustacea of 
the order Copepoda, which keep more or less near the surface 
of the sea, and are commonly known by our fishermen 
under the mame of ‘‘ aat.” Only when the herring during 
winter resorts to the coast to deposit its spawn are its move- 
ments for the time independent of the occurrence of ‘‘aat.” The 
whole other part of the year, on the contrary, the shoals range 
through the open sea, inasmuch as they prefer to betake them- 
selves to that region of the sea where, at various seasons, there 
is the greatest abundance of ‘‘aat.” The great mass of the 
herring shoals can thus very naturally, towards the approach of 
winter, or at the time when the development of the organs of 
generation drives them to resort to the coast in order to spawn, 
be found sometimes at a less, sometimes at a preater distance 
from their spawning places according as the sea in one direction 
or another has the greatest abundance in ‘‘ aat.” On this again 
mainly depends, I am convinced, the fluctuations in our spring 
herring fisheries. For as the spawning migration begins long 
before the roe or milt are ready to be deposited, the mass of 
herring, if at that point of time it finds itself close to the coast, 
will reach it so early that it will be obliged to remain there for a 
considerable time, during which it will naturally come to seek 
closer in towards the coa-t in the fiords and bays. In the con- 
trary case, when the mass of herring at this point of time finds 
itself at a considerable distance from its spawning places, so 
long time will have passed before it reaches them that the spawn- 
ing process will go on immediately after their arrival at the coast. 
The herring will then remain only a short time along the coast, 
and the spawning will then for the most part be carried on on 
the outermost binks, less accessible to the fishermen, in other 
words, the spring herring fishery will be very short or exceedingly 
uosuccessiul, 

This 1s, in short, the theory which I already, several years 
ago, in consequence of researches made by me along our coasts, 
was led to advance as in my view the only probable scientific 
explanation of the remarkable itregulariues which in course of 
time are observable in our spring herring fisheries, I have, 
however, unfortunately this time only very few facts to support 
my theory with, and I cannot, therefore, be surprised if it has 
been received with mistrust, as merely a hypothesis. There are 
indeed, a few reports from seamen of ther having obse 
large herring shoals far out in the open sea, immediately befare 
the beginning of the spring herring fishing, as there have been 
observed by others at various seasons of the year great masses of 
‘aat” at different points in the sea, and we have information 
concerning this last phenomenon, partly also from trastworthy 
scientific men (Kroeyer), and that just from that region of the 
sea, which here most interests us; but these statements were, 
however, too few to form complete evidence that the open sea is 
in fact a suitable dwellng-place for the enormous masses of herring 
which at certain seasons of the year move towards the const, 
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' +48 therefore considered it a very im- 
arg ais aoa the distribution of the “saat” in 
the tract of sea over which we sailed. For this purpose the sea 
was examined almost dail ’ often several times a day, by the 
help of a surface-net, The results of these examinations com- 
pletely confirmed my previous view on this point. During the 
whole passage from Norway to the Feeroe Islands, the sea was 
found everywhere filled with enormous masses of the so-called 
“ved aat” (almost exclusively Calenus finmarchicus) which, as 
is well known, forms the food best liked by the herring, and, 
what deserves to be remaiked, the quantity of this ‘‘aat” 
appears “to increase with the distance from the coast, being 
greatest at a distance of about twenty Norwegian (140 English) 
miles, Besides the ‘‘ red aat” we also observed farther out to 
reat quantities of another pretty blue sort of ‘‘ aat”’ (Pon- 

wila Patersonti), which appears to belong more to the Atlantic 
Ocean, and which, to distinguish it from the other, might be 
called the “‘ mackerel aat,” as it probably forms the principal 
food of the mackerel at those seasons of the year when this fish 
is not in the neighbourhood of the coast. This ‘‘aat” also 
ahows itself sometimes, particularly during great takes of herring 
in summer, among the ‘red aat” close to the coast. When we 
went northwards from the Fzroe Islands toward Iceland, it was 
remarkable that the ‘‘aat” almost entirely disappeared from 
the sea. At the same time the sea had assumed a very different 
colour. While duming the whole passage from Norway to the 
aeroe Islands it had been a deep blue, it was now fa light, 
itty, greyish-green. This peculiar circumstance, for which I 
cannot yet account, but in which a peculiar relation of the 
pcean currents certainly plays a considerable part, appears to 
stand in close connection with the occurrence of ‘‘ aat,” and will 
be the subject of careful researches during our next expedition. 
had a very convenient opportunity of observing this pheno- 
menon from my cabin, the ftht of which was almost on a level 
with the sea. When, by the pitching of the vessel, the glass 
was washed over, the whole cabin was clearly illuminated with 
a very beautiful, mtense dark blue light, and I have often, when, 
after my work was ended, I was taking a little rest in my cabin, 
been greatly delighted with this phenomenon, which so strikingly 
reminded me of my stay in the south the preceding winter, and 
my everememorable visit to the blue grotto at Capri. Now, 
on the contrary, the illumination was quite different, namely, 
light greenish, This colour remained constant so Jong as we 
were in the navigable water near Iceland, and the sea was 
everywhere, as has been stated, almost completely free from 
aat.” The previously-observed state of things recurred first 
when we, on our return voyage, approached the coast of Norway. 
The water resumed its beautiful blue colour, and the sea swarmed 
with ‘‘aat.” I cannot help supposing that the conditions 
bbserved during our expedition is not always the same, as 
several recent accounts state that the sea about Iceland 1s 
ipecially rich in ‘‘aat.” It appears as if the constant westerly 
itorm, which we had to put up with during our expe- 
lition, in combination with the strong up-goimg current, bad 
nad a disturbing action, and forced the mass of ‘‘aat” 
larther in towards the Norwegian coast. If this should 
in fact be the case, a supposition which in the mean time with 
he little experience we have yet had on the point can scarcely 
x supported with full evidence, there may be seen in this (if 
he above-mentioned theory of mine with reference to the migra- 
dons of the herring be accepted) a good omen of the improve- 
nent of the spring herring fishery in the near future. That the 
rerring is where the herring food (the ‘‘aat”) is, 1 consider a 
‘ettled paint. Although we unfortunately had no opportunity of 
directly establishing the presence of herring by the help of our 
Hets, there were not wanting the best signs of it at the points 
where the ‘‘aat” was most numerous. Not a few whales (both 
nidehval, Physalus antiquorum, and staurhyrning, Orca gla- 
feator) were observed at such places, as well as large numbers of 
birds (chiefly kittiwakes), and, at a considerable distance from 
the coast at stations 757 and 76%, there were large brown spots 
ia the sea, like extensive sea-weed fields, but which on a closer 
sxamination were found to be enormous masses of “‘aat” closely 
packed together, on which the fulmar petrels (proceilaria gla- 
salts}, our constant Serene during our excursion, feasted to 
heir beart’s delight. That these enotmous “saat” masses could 
sot be packed together here by pure accident is evident, and 
hat the current alone should be able to do this here far out in 


¢ © Statwoa 75, Jat, dq’ 47’ 2”; long. 9° xy B. from Greenwich. 
© Bitoni, lat Ga ay’ 4" Jom 9 Fe ee mavrich 


4 


the open sen I cannot believe. I am ‘rather of i aon that 
the herring shoals have driven this “aat,” together in the same 
way as may often be observed in the case of coal-fish, and that 
there, under these brown spots on the sea, there were enormous 
shoals of herring (st/debyerge). 

I am much disappointed that circumstances did not permit us 
to use our nets here. We might have been able in this way 
readily to establish the occurrence of the herring far out at sea. 
It is to be hoped in the mean time that in our next expedition we 
shall be more fortunate in the weather, and we shall then put this 
herring question in the first rank, the rather as we shall be then 
farther north or nearer the waters, which, in my opinion, are 
the proper home of spring herrings (vaarsi/den) and the great 
herrings (s/orsi/dens). 
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OUR ASTRONOMICAL COLUMN 


THE SUSPECTED INTRA-MERCURIAL PLANET.--M. Le. 
verrier, in a circular addressed to astronomers, has again directed 
attention to the importance of close and frequent observations of 
the sun’s disc, on March 21, 22, and 23, but especially on the inter. 
mediate date, with the view to detect the small planet, which he 
assumes to have been already observed in transit on six occasions, 
and which there would appear to be just a possibility, may be 
again projected upon the face of the sun at this time. In his 
reasoning upon this subject, M. Leverrier adopts for the place of 
the node, the value he had deduced from the well-known obsere 
vations of Dr. Lescarbault on March 26, 1859, but the uncer. 
tainty attaching to the result renders it impossible to pronounce 
definitively on the occurrence of a transit in the present month. 

The six observations to which reference is made above are 
thuse of Fritsch, at Quedlinburg, October 10, 1802; Stark, at 
Augsburg, October 9, 1819; Decuppis, at Kome, October 2, 
1839; Sidebotham, at Manchester, March 12, 1849; Lescar- 
bault, at Orgéres, March 26, 1859; Lummis, at Manchester, 
March 20, 1862. 

Attributing these observations to the passage of a single planet 
across the sun’s disc, he found a formula for the heliocentric 
longitude at any time, in which an indeterminate entered, allow. 
ing of several solutions of the problem of finding the period of 
revolution, and hence the mean distance of the body from the 
sun. Two of the solutions appear to possess equal precision in 
the representation of the observations ; in the first, the time of 
revolution is found to be 33'02 days, and the mean distance from 
the sun 0201, that of the earth being taken as unity: in the 
second solution the length of the revolution is 27°96 days, and 
the mean distance o'180. Whichever period we adopt, we find 
from M. Leverrier’s formula that the suspected planet should 
be in conjunction with the sun on March 22, astronomical 
reckoning, for the meridian of Greenwich, though to decide 
definitively as to the passage or other wise of a planet across the 
sun’s disc at this time, it will be necessary to examine it not 
only throughont the whole of the corresponding revolution of 
the earth upon her axis, but owing to uncertainty in the data for 
prediction, during the twenty-four hour® pveceding and following, 
or as already stated, on March 21, 22, and 23. 

It is difficult to understand how six observers, without, as M. 
Leverrier remarks, any relation with each other, nor any know- 
ledge of the periods under discussion, can have fallen by chance 
upon six exact epochs of a phenomenon explicable by the 
motion of a single planet. Though suspicion has attached in 
the minds of some astronomers to one or two of the observa- 
tions to which we have referred, the fact pointed out by the 
illustrious French astronomer does appear very strongly confirm. 
ative of their reality. At any rate, the existence or otherwise of 
such a body may be decided by systematic examination of the 
sun's disc, near the calculated epochs of conjunction, within 
the assumed transit-limits ; bat it so happens that after the 
present month there is very Hitle probability of a transit 
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taking place either at the spring or autumn node for several 
years, and hence the grenter necessity for continuous obser- 
vation of the sun at the period mamed. 

Extensive preparation has been made on the recommendation 
of M. Leverrier ; the Astronomer-Royal ayailing himself of the 
telegraph, has notified observers at Madras, Melbourne, Sydney, 
and at Wellington and Canterbury, New Zealand, and we Lelieve 
intends to organise a careful watch upon the sun’s disc at the 


Royal Observatory, Greenwich. We know that a similar seru- | 


tiny will be carried into effect in American longitudes, so that it 
is not probable that a planet can present itself upon the sun on 
this occasion without being detected. Photography will be 
brought into requisition at more than one station. Where it is 
not available in the event of a planetary body heing detected, it 
will be necessary to determine the differences of right ascension 
and dechmnation from the sun's limbs at frequent intervals as long 
as the object is projected npon the disc ; from such observations 
carefully made the position of the orbit will be very approxi- 
mately determined, and we should be enabled to follow up the 
new member of the solar system. 


THe NEW OBSERVATORY AT K1b1..—Prof. Peters has issued a 
brief description of the new observatory just erected a little to the 
north of Kiel, the present head-quarters of the Astronomsche 
Nachrichten, The unfavourable position of the observatory at 
Altona, so long directed by Prof. Schumacher, and the desire to 
bring the establishment into nearer relation tothe university at 
Krel, led to successful negotiations about twelve years since for a 
suitable site near the town, The buildings were commenced in 
1871 and are now completed. There is a free horizon and a con- 
siderably better climate than at Altona, and no interruption from 
surrounding buildings. 

The instruments in the new observatory include Reichenbach’s 
meridian circle, formerly at Altona, which was so fa: improved 
hy Repsold, as described in the Asfronomische Nachrichten, that 
it may be considered a new instrument. The Repsold equatorial, 
also at Altona, is mounted in one of the smaller towers, and in 
another, a parallactically-mounted comet-seeker, to which is 
attached a 4-feet refractor, its optical axis being parallel to that 
of the comet-seeker. Prof. Peters explains that the refractor 
being provided with a high power, may be useful in deciding 
whether any nebulosity caught up in the seeker 15 a comet, or a 
star-cluster, 

Ahout two months since, an equatoreally mounted refractor by 
Steinheil of Munich, with an object-glass eight Paris inches in 
diameter, was added, of the performance of which Prof. Peters 
promises details at a future dete. The meridian circle is at 
present employed in the observation of all stars to the ninth 
magnitude, within 10° from the pole, the same class of work, 
indeed, in which Schwerd and Carrington so long occupied 
themselves, 

The position of the new observatory at Kiel is in longitude 
oh, gom. 35'5 E. of Greenwich, and latitude 54° 20° 29°7”. 

Besides its connection with the Kiel University, the observa- 
tory 1s also in relation to the Danish Marine, and contains faci- 
lities for testing the rates of chronometers at different tempera- 
tures, and a time-ball, apparently very similar to the one at our 
Royal Observatory, which is dropped at noon, mean time at 
Kiel. 

65.Orusucnt (F1L.).—-OF this star Baily says, ‘Observed by 
Flamsteed on May 6, 1691, at 14h, tom, 58s, and regularly 
reduced by him, . . . But no such star is now to be found. It 
is neither Piazzi xvii. 308, nor xvi. 251, as conjectured by that 
astronomer, Prof, Airy has been kind enough to louk for this 
star, at my request, Put hae not been able to discover it,” The 


place of this star, given in the British Catalogue, brought up to | 
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There is no star in this position in Argelander’s soythern sone: 
nor in the zones observed at Washington ; neither is there an 
star in these zones with which it can easily be identified, «i 
admitting” any probable error of observation. Did Flamsteei 
observe an object of the class which we are accustomed to tere 
‘*new stars?” The Chinese annals record the appearance of 2 
extraordinary star in the year 386, which remained stationar 
from April to July in the same ‘‘ siderenl-division ” that 6 
Ophiuchi would fall, and then disappeared. It may be wort 
while to watch any small stars near its position. 


er teenetet dg (hot eiTiG whetinanediiny MMtodem inefietalaie 


BIOLOGICAL NOTES 

FLoraA or New Guinea,—Letters from Sydney of Januar 
12 state that the Itahan traveller, D’Albertis, had returne 
there from his last trip to New Guinea, and was engaged i 
preparing an account of his voyuge up the Fly River. Ti 
fine collection of dried plants is in the hands of Baron vo 
Mueller at Melbourne, who 1s describing many of the new plant! 
in his ‘Papuan Flora.” Among them is a grand Aidisru: 
which Baron von Mueller has named Jifuseus albertish , i 
nearest affinity is with Z/drscus tupiliflorns of Hooker, of Gus 
daloupe and Dominica, in the West Indies. There is alro a nev 
Mucuna, which he has named AMfuruna benntti, 1)’ Alberti 
desciibes this as one of the mast beautiful of all the flowers see 
in New Guinea ; it is abundant on the bank» of the Fly River 
and the pendulous mastes of large red blossoms cover the loftie: 
trees from the base to the summit and form one of the mos 
gorgeous sights it is possible ta conceive, There was also a yellov 
flowering species of the same genus which was rare, and onl 
met with in the intenor of New Guinea, in lat. 6° south, on th 
banks of the Fly River. The flowers of this species were onl 
secn cn the tops of the trees, forming a dense mass of blossom: 
T itre was hkewise another species of A/uruna met with, bearin 
blue flowers. All these and a number of other novelties wi 
duly appear in Karon von Mueller's forthcoming part of hi 
** Papuan Flora.” 
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Sarmo Arcrourus.—-We are informed that the Salmonou 
brought home by the Arctic Expedition from Grinnell Land is 
new species of Charr, described by Dr. Gunther under the nam 
of Salmo arcturus, Ut resembles in some points the Loch Kith 
Charr from Inverness-shire. 


ProF. OVSIANNIKOF! ON (HE Fonccions or THE Cire 
KLLLUM.~—In the seventh volume of the Afemois of the S 
Petersburg Society of Naturalists Prof, Ovsmnnikoff commun 
cates the results of experiments he has made in collaboratio 
with M. Weliky on the physioloyical functions of the cerebellum 
Preventing, by the tying of the carotid artery, the effusion « 
blood which usually accompanies the cutting out of the cer 
bellum, Prof. Ovsiannikoff proved by a series of experimen 
that the last operation does not at all paralyse the co-ordinatio 
of motion. A rabbit remained alive during two weeks after a 
the upper half of the cerebellum was cut out, and did not sho: 
any traces of such paralysis, nor did it lose its faculty of co-ord 
nating its movements after all the cerebcilum was cut out, unt 
an effusion of blood produced this rerult, A long series « 
varied experiments made by M. Ovsiannikoff on rabbits, pigeon: 
fishes, and frogs, confirms this result, as well as some wel 
known pathological cases reported by Brown-Sequard, Marc 
Combetta, and others. : 


FAUNA oF Laks GokcHa.—The seventh volume of th 
AMenpirs of the St. Petersburg Society of Naturalists contak 
jsteresting information, by Prof. Keasler, on Lake Gokcha, lyin 
in the Erivan government (Caucasus), at a height of 6,419 fee 


"It is surrounded with mountains from 9,000 to 12,000 feet hig’ 


and occupies about 660 square miles, Altogether its avera; 
depth is So to 280 feet, reaching only in ane instaice | 
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361 feet. The Jake has only » small ond shallow outflow, the 
river Zanga, running into the Araks. The fauna of the lake and 
of its shores 1s varied, Songs, nol determined as yet, are 
very numerous Among the Vermies the most common 1s the 
Nephelis vulgares, the Crustacea are represented by a variety of 
micruscopical forms and by a species of Gammarus, this species 
bemg probably all but the only representative of that kind, as 
the dredging was not pursued to depths greater than 150 feet 

The snails are remarkably numerous, and all belong to species 
common m European lakes (Jimmus stagnals, ] ovatus, I 

varwularius, and Planos bis car inatus) , they differ only by their 
unusually fine and brittle shales, The common frog (a local 
vaniety) and the 2ufo vridis are numerous ‘The number of 
fishes 1s immense, but they belong to only five species, of which 
three arenew These three, which occupy an intermediate posi- 
tion between the Salme_fario and the S dutta md S$ lanestess, 
will be described by Prof. Kessler under the names of Sa/mo 
tschan, S hegarfunt, and S boischac The fourth species of 
fishes is very nearly allied to the Cadsocta fundulus, Pall, a 
species most charactenstic of Central Asian waiters The fifth 
is akin to the Aardus cy2t, De Eallipr, it mhabits mostly the 
short and cold rivers running from the mountains 


AN1s3 —Mr McCook has recently brought before the Academy 
of Natural Sciencesof Philadelphn, an account ot his investigations 
on Forma rufa fe finds that ants desecnding the tree paths, 
with abdomens swollen with honey duw, are arrcsted at the foot 
of the tices by workers from the ant hill The descending ant 
places its mouth im contact with that of the food seeker, the 
two beng rearcd on hind legs I scquently two or thice of its 
fcllows alc thus fed im succession by one ant, mostly com 
placently, but sometimes only on compulsion Mr McCook 
made many experiments, which Icad to the conclusion that there 
is complete amily between the ants of a large field, embracing 
s¢me 1,600 lulls, and many nullions of creatures Insects from 
hills widely separated alw iys fiaterniced comp'ctely A number 
of ants from various hills were placed im an artificial nest, and 
harm niowsly built gallerics and juintly cured for the cocoons 








Nuv Eotms of Haru HistMA —The second half of the 
second volume of Jizologesche Studer, by D1 L Haeckel, has 
just reached us It contains an account of a wondcriul family of 
minute forms belouging to the genera Haliphysema and Gastro- 
physema, and sume supplementary remarks on the Gastrea 
theory 1x plates illustrative of the new forms accompany this 
pait The genus Haliphyscma was established by Bow erbank 
for {/ tumanouncau and J] samulosum The species descnbed 
as Ji. ehinotdes seems almost certainly to be that described im 
1870, by Perceval Wight, a» Halls: Au, but the two new species 
described as AZ Zr tmordiale and 4 ploliwerina, the latter with 
& mosaic of Globigerina shells laid over it, are most extraordinary 
and interesting forms The presence of a pore area in the tiny 
form figured in the previous note seems to pomts to its no 
having any close affinity to this new family of Haeckel 
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NOTES 
Prom, Sin C Wyvittz THomson, F RS, has been ap- 
pointed Rede Lecturer at Cambnidge for the ensuing year. Sir 
Wyville Thomgon will deliver a lecture in the Laster term 


A Bolanicar Congress assembles at Amsterdam on the 12th 
of April, 


THE Iron and Steel Institute meets in London on March 20 
end following days On Wednesday, the 2st, at the rooms of 
the Institution of Civil Engmeers, Dr, Siemens, FRKS, will 
deliver his mangural address, and the Bessemer Medal will be 
Presented to Dr. Percy, A number of important practical papers 
ate set down for reading, 
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Cari. ALLEN YOUNG has presented to the Museum of the 
Royal College of Surgeons a collection of the skulls of Esqui- 
max obtamed by himself and the surgeon of his vessel, Mr. 
IIorner, during the last cruise of the 7undora, The honour of 
knighthood has been conferred upon Capt Young, 








Str Joun Lusgocs’s Ancient Monuments Preservation Bull 
was, we are glad to say, read a second time in the House of 
Commons on Wednesday week We hope none of 1ts important 
provisions will be impaired in the sclect committee to which it 
has been referred, but that 1t will be passed essentially as it 
stands 


TuE Ameuan Chensst for December, 1876, contains an 
interesting Inaugural Address to the American Chemical Society 
on ‘Science in Americ1,” by Dr, J W Draper The Address 
on a similar su'sject by Vice President C A Young, at the last 
meeting of the American Association for the Advancement of 
Science, has been printcd separately In both addresses the 
important work done by Amenicans in various departments of 
science 18 justly insisted upon, and the fature of science in 
America spoken of in hopeful terms Men of science in Dngland, 
we are sure, will heartily endorse all that Professors Draper and 
Young claim on behalf of their countrymen as original workers 
in science, and there 1s every reason to beleve that there is a 
bright future for science in America 


AS soon as the news that Mr I dward, the Scottish Naturahst, 
had resigned the curatorship of the Banff Museum spread over 
the country, he wis pressed to accept various situations, among 
others one im Aberdeen and another in Durham, the latter in the 
University of that city He has been obliged to decline all these 
offers owing to the state of his health Ife had been solicited 
by the Meteorolugicil Society of London to become one of their 
observers. This request he had owing to the same cause 
declined ‘The work fs, however, congnial, and does not 
demand a change of residence, and we believe he has yielded to 
a second very pressing application 


Tuc Sedgwick Prize, founded in honour of the late Prof. 
Sedgwick, for an essay on a geological subject, has been adjudged 
to Alfred John Jukes Browne, 2 A, of St John’s College, Cam- 
budge Ihe subject of the essay 1s ‘‘ Lhe Post-tertiary deposits 
of Cambridgeshire, and their relation to deposits of the same 
period in the rest of Last Anglia.” The subject for the Sedgwick 
Prize to be awarded in 1880 15 the best essay on ‘The Foasils 
and Palx ontological Affinities of the Neocomean Beds of Upware, 
Wicken, and Brickhill The prize 1s open to the competition 
of all graduates of the Univesity of Cambridge who have 1esided 
sixty days during the twilvemonth preceding the day the essays 
niust be sent in, that 1s, before October 1, 1830, 


A PRELIMINARY meeting has been held in Pars by some influ. 
ential followers of the Pusttive Philosophy for the purpose’of esta- 
blshing a course of lectures according to the system of Auguste 
Comte, as modified by Littre Inlpdrtant resolutions were 
passed as to the teaching of the several sciences which, according 
to the theoretical view adopted by Comte, constitute the encyclo. 
pedic education At the next meeting resolutions will be pro. 
posed for meeting the expenses of the institution and regulating 
its administration 


AN artangement has been made with the Cassel publisher, 
Theodor Fischa, whereby the hitherto very expensive pubhi- 
cation Julagontographica, will be pubhshed in yearly volumes at 
not more than forty-five shillings each 


THE Balloon Commission of the French Government, styling 
rtself ‘Commission pour les Communi ations par Vore Adrienne,” 
has become a standing institution, aud mciudes within its pro- 
vince catrier pigeons as well as seronauts and balloons. 
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In the Journal vf the Socitty of Arts for March 9 will be Ar the meeting of the Royal Geographical Society an Mou- 
found an important and interesting lecture by Prof. A. B. W. | day the business oonsisted of the reading of cas a On the 
Kennedy, C.E., on “The Growth and Present Position of the | Distribution of Salt in the Ocean,” by Mr. J. Y. Buchanan ; 
Science of Machines, bee Journey through Formosa,” by Mr. H. J. Allen; and “A 

a ip into the Interior of Formosa,” by Mr, T. L, Bullock. The 

Tug unification of the meridian has beenadvocated at Rome | first paper summarised experiments which had been made during 
before the Italian Society of Geography, by M. Boutillier de | the cruise of the Challengers on the specific gravity and saline 
Beaumont, the president of the Geneva Geographical Society. | strength of the ocean water at various d epths. 1,800 samples 
He proposes to adopt the Behring meridian which has been | had been obtained, and by the testing of them Mr. Buchanan 
chosen by the American meteorological service for the universal | pq ascertained, first, that the specific gravity of sea-water was 
daily observations. M. Boutillier de Beaumont proposes also to 


«34 . : eater 7 eae 
adopt the division into hours of fifteen degrees for angular divi- a its ae ana a ae sone hee = htop eters 
sions as well as foi temporal minutes, gravity pretty exactly indicated the am 


held in solution. It had been found that the water was freshest 

Many of us will have read with interest Capt. Wigging | % the equator and at the poles, and most impregnated with salt 
account of his endeavours to establish sea-communication with | 1" Se intermediate regions. The papers on Formosa were 
the great rivers of North Siberia, as given in the last number of the Gescrp : ive of the journeys through the island taken by the 
Gegraphiual Alaga-ine, Capt. Wiggins has now just started on ee ante acussheee = ene io cGetaue. Ol ise Sree 
his refurn to the Yenisci, overland, to bring hack his ship which of the inhabitants—Chinese, semt-barbarians, and aborigines, 
he stowed away in October last at Kureika, on that river. He 
is accompanied by Mr. Seebohm, F.Z.S. a distinguished 
member of the British Ornithologists’ Union, who has embraced 
this opportunity of visiting the nesting-haunts of some of our 
rarest and least-known European birds, and otherwise exploring 
an almost unknown country, 


On March 26 Sir George Nares will read a paper on the 
‘* Geographical Results of the Arctic Expedition,” at the Royal 
Geographical Society. 


WE have received from a correspondent a very detailed ac: 
count (illustrated by drawings) of the Kimberley diamond mme 
in South Africa. The conclusion as to the mode of origin of 
the diamonds to which his study of the district appears to have 
led our correspondent is as follows :—That they were formed in 
volcanic vents which have heen apened in the midst of sedi- 
mentary rocks (sandstone and shale, with thin coaly seamo), 
which vents probably existed at a considerable depth under the 
sea. As to the material which by its decomposition may have 
yielded the pure carbon in a condition ready for crystalhsauion, 
our correspondent suggests that it was probably some hydra- 
carbon derived from the coal by distillation. 


A “Socréth des Voyages d’: tudes autour du Monde” has been 
constituled at Paris by the lberahty of M. Bischofsheim and 
others. [ts object is to orpanise a regular service of voyages round 
the world for the instruction of those who are able to afford the 
expense. The first departure 15 to tnke place from Marsetlles in 
the end of May next. The voyage will occupy less than a full year. 
Opportunities will be given to cross South America fiom Monte 
Video to Valparaiso, and to vistt the United States and India. 
The commander of the steamer will be M. Biard, a Heutenant in 
the National Navy and the promoter of the Society. Passengers 


may be registered up to April ro next. A library, instruments WE notice the following details on the furassic flora of 
for expermments, and a stall of competent teachers wil be on | astern Siberra in a memon by Dr. Oswald Ilcer, pub- 
board. lished in the JMemoiws of the St. Petersburg Academy of 


AMONG the papers in the January number of the Auden of | Sciences. This formation occupies about 200 miles aloug 
the French Geographical Society are the followmg - —On a | tae shores of the Amoor, between the villages Oldoy and 
joumey uto the Sahara and to Rhadames, by M  Largeau; Vaganova, and buder, probably, the south-western foot of 
Across the Pampas, by M. VW(siré Charnay ; ov the French the Stanovoy ridye. In the Irkutsh government i ocuupies a 
Expedition to the Ogové, by M, Savorgnan de B.azr1; a letter | lange space im the south-eastern corner of this province, where 
from Ir. Ualub on his travels in South Africa the distizct around the village Ust-Baley (on the Anpara, forly 
miles to the north of Irhutsk) will be now, after the appearance 


We regret to notice that the Matquis de Comptégne, the ; of Oswald Heer’s description, one of the most typical representa. 
French West African explorer, has died of a wound received in | tives of the Jurassic flora, by its beautifully preserved plants, 
a duel at Cairo. msects, and tise. All Siberian Jurasuc plants helong to the 

perfod of the Brown Jura, and their nearest relations are the 

A GEOGRAPHICAL Society was established at Marseilles in | Jurassic deposits of Scathorough and of Cape Bogeman, in 
the beginning of March. The president of the new Society is | Spitrbergen. They mostly belong to new spicies; the vst 
M, Kambaud, a merchant who is acting as representative of ; common of previously-known species being only the df p/-stsen 
the Sultan of Znzibar. « Not less than 200 members subscribing | (Pecopteris) Whithiense, and the Gingto Hutton. Three suil 
12, were registered, and donations have been collected to the existing kinds, .fsflemunz, Thyrsople is, and J) Aronia, have 
amount of foo/, A pnblic library has been opened, a course of | their representatives among the Kast Svberian Jura. The 
public lectures on geography established, and the Society is | most interesting group, by the variety of its forms, is the group 
aranging 2 Museum of Raw Materials from every country. of the Coniferae (more thau thirty species), and especially the 
| proup of the Salisburiz. Altogether, the Siberian Jurassic flora 
veeupies the first rank by the vanety of species it affords 
(cighty-three species), the richet yel known flora, that of 
Yorkshire, numbering only seventy-three species. 


THE Daly Telrevaph amounces the receipt of important 
letters from Mr. Stanicy, under date Ujiji, August 7 and 13. 
Mr, Stanley has made a complete -urvey of Lake Tanganyika,appa- 
rently settled the questions of outlet and Jevel, and made important 
discoveries at the north end of the lake. We also desoribes his A CORRESPUNDENT writing from Knoxville, Tennessee, U.S., 
discoveries at and about the Nysanzas, though it does not appear | states that on two occasions he has witnessed true towering in 
that he has succeeded in circumnavigating Albert Nyanza, Mr. | wild ducks, one a call duck the other a summer duck, He adds 
Stanley intended to cross the country to Nyangwe, where he | to the list of towering birds already named the Virginia quail 
would determine his final course. (Ortyx virginiantts), ond wild pigeon (Acdapister migratoria). 


oe 








March 15, 1877] 


A vRacticar Society of Natural History has been recently 
extablished in Paris under the title of Societé Parisienne. Its 
special aim is to procure young people the means to study nature 
by lectures and excutsions. 





FROM researches on the nature of the vowel ‘‘clang,” in Prof, 
LHelwholtz's physical laboratory, M. Auerbach (ogg. Ann.) 
comes to the following conclusions, which appear to throw new 
light on some unsolved problems :—1. All clangs, especially the 
vowels of the human voice and speech, are to be defined as the 
consequence of the joint action of two moments, a relative 
and an absolute. 2. The relative moment is the mode of 
distribution of the whole‘intensity among the individual partial 
tones a3 determined by their ordinal number.” The absolute is 
the dependence of the whole intensity on the absolute pitch of 
the partial tones, and the modification of the distribution, on 
change of the fundamental tone, therewith connected, 3. The 
difference of the vowels in the former relation is a result of the 
power of changing the form of the mouth-cavity. The diffcr- 
ences of the absolute pitches characterising the various vowels, 
an of their influence, are a result of the power of changing the 
volume and size of the mouth-cavity. 4. The first partial tone 
is always the strongest in clang; it deserves, therefore, the 
name of fundamental tone. 5. The intensity of the partial tones 
as such decreases in general as their ordinal number increases ; 
exceptions indicate the nearness of the boundary of the con- 
sonant region. 6, The intensity of the partial tones decreases 
more slowly the nearer the vowel clang is, therefore more 
quickly the duller this is. 7. The characteristic pitch is higher 
the clearer, and deeper the duller, the vowel clang. 8. The 
variations of the intensity, in consequence of the influence of the 
characteristic pitch, are greater the fuller the vowel is. Very 
slight variations indicate the nearness of the consonant region. 
9. All the vowels admit of being sung within the whole ringe 
of the human voice ; but the dull speak in very high, the clear 
in very deep, positions. 10. A little attention only is needed to 
perceive in a vowel clang the over-tones (often comparatively 
very strong) without artificial aids. They then sound very simi- 
lar to the pure tuning-fork tones. 


CONTINUING his researches on fluorescence, M. Iommel 
(Logg. Ann.) arrives at the following conclusions :—1. There 
nre two kinds of fluorescence. In one each excitant homo- 
geneous ray falling within the limits of the fluorescence-spec- 
trum excites not only rays of greater and equal, but also rays of 
shorter wave length; the latter so far as they belong to the 
region in question. In the second kind, each homogeneous ray 
excites only rays of greater or equal wave length, 2. There are 
substances which have only the first kind of fluorescence; each 
excitant ray excites the whole fluorescence spectrum. Hence 
they are not subject to Stokes’s Jaw. Such arc naphthalin, red 
chlorophyll, and eosin, 3. There are substances which have only 
the second kind of fluorescence, an.j which therefore, throughout 
thelr fluorescence spectrum, obey Stokes’s Jaw. Such are most 
of the Guorescent substances hitherto examined. 4. There are 
substances which have both kinds of fluorescence, so that the 
first kind is proper to a certain portion of their fluorescence 
spectrum, and the second kind proper to their remaining parts. 


Hence these obey Stokes’s law only in part. Such are chamae- 
lin red, blue, and green. aoe 


‘THERE ate several ways of decomposing water with only one 
eleotrode. One is this: let some water te a glass be brought in 
contact with a Wollaston electrode {3.2., a fine platinum wire 
inclosed in glass and touching the water only by its extreme 
nection), and connect the wire with the conductor of an electric 

, teaching in action. Fine bubbles of oxygen are liberated at the 
= What becomes of the hydrogen? M. Lippmann replies 
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(Journal de Physique) that so long as the water continues charged 
the hydrogen remains in excess, On discharging the water it 
escapes at the platinum point, this being then the elettrade of 
exit, But may it not be that the hydrogen is set at liberty within, 
the liquid or at its, surface while the corresponding oxygen is 
liberated (there bemg, according to this view, two electrodeé, 
one the platinum point, the other diffuse and of large surface}? 
The objection, M. Lippman says, cannot be refuted by direct 
experiment, but the impossibility of the hypothesis appears on 
considering the quantities of chemical and electrical work called 
forth during the experiment. Ie gives two demonstrations ot 
this. 

We have received the first two numbers of a new Italian 
monthly periodical, 7 Avettricista, the object of which is to give 
an account of the progress of the science of electricity. This 
publication is one of many signs that the countrymen of Galileo 
have made up their minds again to take an active part in scien- 
tific investigation, and cspecialty not to forget that branch which 
owes so much to Volta. The papers do not Iay claim to origi- 
nalhity, but the first number especially is interesting, and if kept 
up on the same standard the periodical can do a great service in 
spreading modern ideas in Jtaly. We note especially the pape: 
on absolute clectrical units, by Naccari, and on some phenomena 
presented by electrified powders, by A. Kiceo. The second 
number contains chiefly abstracts from foreign periodicals, 
Padre Secchi draws some conclusions from imaginary re.ults, 
which he believes were obtained by Mr, Chrystal in his verifica. 
tion of Ohm’s law. 


IN a paper read the other day by M. Vulke, before the 
Wissenschaftlicher Club of Vienna, on German emynation to the 
United States, it was estimated that :om 1820 to the present, 
nearly 10,000,000 must have emigrated, or a fourth of the entire 
population of the United States. M. Fulke lamented the extent 
of the movement, also the facility with which the Germans in 
America seemed to lay aside their customs and usages, and even 
their native tongue. In conclusion, he drew a parallel between 
the Germans in the United States, and the Germans in the 
whole of Austria. Ilere, too, the German element was about a 
fourth of the whole population, but what a contrast to the other 
case | 


Tue additions to the Zoological Socicty’s Gardens during the 
past week include a Bonnet Monkey (.V/acacus radiatus) from 
India, presented by Mrs, Payton ; a Rose Hill Parrakeet (Fiady- 
cercus cxumis) from Australia, presented by Mr. J. J. Chapman ; 
a Rufous-vented Guan (/’%nelofe cristata) from Central America, 
presented by Mr. Danie! Miron; two Hooded Crows (Corvus 
cornix), Luropean, presented by Mr. F, Cresswell ; 9 Macaque 
Monkey (Afacacus cynomolgus) from India, deposited ; a Two- 
Wattled Cassowary (Caswartus bicaruncnlatus) fiom the Aroo 
Tslands, a Hooded Crane (Grins mons) from Japan, a 
Uodgson’s Barbet (Megahema hodgsont), two Striated Jay 
Thrushes (Grammatapila striata), thyge, Black-headed Sibias 
(Sté1a cafistrata), three Brown-eared Bulbuls (//emixos Aavala), 
two Rufous-bellied Bulbuls (Aypsipetes A/elelland?), 2. Red- 
headed Laughing Thrush (7Yochalopteron erythrocephalum) from 
the Himalayas, purchased. 
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SCIENTIFIC SERIALS 


From the Naturforscher (January, 1877) we note the following 
apers :—On radiation in space, by I]. Buff.—On cave-insects, 
y L. Bedel and EK, Simon.—On the germination of the fruits 

of mosses, by P, Magnus,—-On the action of a di-electric body 
upon an electric one, by R. Felici.—On the preparation of pure 
alcohol yeast, by Moritz Traube-—On the limt between chalk 
and tertiary deposits in the Rocky Mountains (U.S.), by M. 
Delafontaine. --New researches on Bacteria, by KE. v. M.—On 
the specific power of glycoxe (grape sugar) of turning the plane 
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of polarisation, by B. Tollens,—On the exhalation of carbon 
acid and the growth of ta, by L. Rischawi,—— Researches on 
assimilation in plants, by A. Stutzer.—On the assimilation of 
water and lime salts by the leaves of plants, by J. Bohm.—QOn 
the phenomena of heat accompan muscular action, by J. 
Nawalichin.—On the molecular volumes of sulphates and 
selenates, by Otto Petterason.-—Electro-dynamic theory of matter, 
F. Zoeliner.—Elements of the orbit of the double-star 24 9 
assiopeia, by Ludwig Graber.—On the action of an electric 
iret upon solid isolators, by W. Holtz. —On the external 
sexual differences upon our fresh-water fish, by V. Fatia. 


TRE Momairs of the St. Petersbure Society af Naturalists, 
vol. vii., contains a series of valuable physiological contributions, 
the most important of which are :--On the comparative anatomy 
aad metamorphology of the nervous system of the Hymenoptera, 
by E. K. Brandt.—-On the influence of condensed air, oxygen, 
anid carbonic acid on the nervous irritability of animals, by M. 
Tarkhanoff.—On changes in the eye produced by the section 
of the xeruus trigeminus by M. Chistoserdoff.—On the psycho- 
motor centres and on the bifurcation of electric currents in the 
cerebellum and corpora quadrigemina, by MM. Weliky and 
Shepovaloff.—On the influence of salicylic acid on the circu- 
lation of the blood, by MM. Dubler and Chistoserdoff.—The 
action of cbhinine and atropine on the hearts of frogs and rabbits, 
by Mdlle, Pantdldeff, and on the nucleus of the red globules of 
the blood, by A. F. Brandt. 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Astronomical Society, March 9.—Prof. Cayley, 
F.R.S., vice-president, in the chair.—The minutes of the pre- 
vious meeting were read by Mr. Glaisher, F.R.S., the recently- 
elected secretary.—Two communications of immediate import- 
ance were made by the Astronomer-Royal. The first of these 
referred to the supposed intra-mercurial planet, and he expressed 
a wish that it should be published as widely as possible without 
delay in order that amateur astronomers might lose no oppor- 
tunity of scrutinising the sun’s disk during the latter half of the 
present month, but ig sonny on the 22nd instant, from sunrise 
till sunset. Ele had been requested by M. Leverrier to make 
known that his computation of the elements of the supposed 
planet, from such reported observations as were available, 
pointed to March 22 as the day on which it might be 
expected to transit the sun’s disk. He recommended that the 
disk should be continuously watched for several days before and 
after that date. ‘The second communication of the Astronomer- 
Royal referred to the opportunity which will occur next autumn 
of determining the solar parallax by observations of Mars in 
opposition, He read an extract from a paper of his own pub- 
lished some years ago in the Monthly Notices, showing the great 
importance he attached to this method as compared with others, 
snd owing out that fifteen years from the present time must 

before another nearly equal opportunity will occur of 
applying it. He dwelt with much emphasis on the ease and 
slanplicity of the observations required and on their singularly 
inexpensive er. Lord Lindsay had offered to lend his 
heliometer, and Mr. Gill had offered his services gratuitously for 
an expedition to St. Helena or Ascension for the purpose, so that 
the money required would not exceed 500/. The Government 
would be asked to supply this sum, but if they refused, other 
means should be taken tg raise the money, and if a subscription 
list became necessary, he would gladly contribute 20/. himself. 
Another Fellow, a member of the Council, then suggested that 
a part of the Carrington bequest might be available, and failing 
that, offered to contribute 100/. towards the expedition if it 
to be carried out by private means.—Mr. Gill was called upon to 
explain the peculiar merits of this method of determining the 
solar parallax. It depended upon the difference of R.A. 
between Mars and certsin stars measured early and late on the 
same day, which measures could be made by the heliometer with 
extreme accuracy.-~Papers were presented by Prof. Zenger, C. 
Todd, A. T. Arcimis, S. W. Borsham, Dr. Robinson, A. de 
sasparia, E. J. Stone, A. Marth, J. Tebbutt, Capt. Tupman, 
Prof. & Newcomb, Capt. Abney, Sir G, B, Airy, T. W. Back- 
house, Rev, 8. J. Perry, Dr. Ball, Dr, Roysten Piggott, Mr. 
Penrose, Mr. Knott, Mr. Neilson, and Mr. Kobel, some of 
which were read. Four sew Fellows were elected, 


Linnean Society, March 1.—-Prof, All ¥.R.S., pre- 
aident, in the chair.—Mesers, R. Gillies, H. Goss, Dr, A. 
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Gunther, and M. Mogeridge were elected Fellows, and Dr 
M. C, Cooke an Associate of the Society. The embryo of 

ospyras embryopteris, Pers., upon the fruit and seed of 
which species Gaertner founded his genus Amdryopteri:, was 
exhibited by Mr. W. P. Hiern, He explained how the imma- 
ture fruit was gathered in India for the sake of the tannin con. 
tained, and hence the probability of Gzertner’s having been 
misled as to the true structure of the seed and imperfect embryo, 
which Mr. Hiern now correctly describes, —Dr. Maxwell Masters 
brought before the meeting a series of specimens illustrative of 
what is commonly known as ‘ Burrs” or “ Witch-knots.” The 
examples exhibited were collected by Mr. Webster, gardener 
to the Duke of Richmond and Gordon. Some of these produc- 
tions were illustrations of dimorphism or bud-variation, probably 
reappearance of latent ancestral characteristics or disjunction of 
parental forms usually amalgamated. Others doubtless owed 
their origin to some injury to the terminal bud, subsequent 
hypertrophy of the branches, and excessive development of 
adventitious buds. Injury apparently was frequently the result 
of insect puncture, as in the case of the birch, the ‘‘ burrs” on 
which had been lately discovered by Miss E. Omerod to be pro- 
duced by a species of /Av/opus, at other times it was the result 
of parasitic fungi or of injury consequent on frost, the wounds 
caused by birds, the action of wind, &c.—A most important 
communication on the flora of Marocco (Sprcdeotem Flori 
Maroccana) was read by Mr. John Ball, F.R.S. (Pres. Alpine 
Club). By asketch map he pointed out the peculiar physical 
features of the territory penetrated at several points by Dr. 
Ifooker, Mr. G, Maw, and himself in 1871, and he mentioned 
how that Marocco, though within but afew days’ sail of London, 
was in many respectsa “rr incogni(a to Europeans. Whilst the 
Sultan and population of Marocco generally are averse to the ad- 
mission of Christians and strangers into their country, the hill tribes, 
derived from the warlike Berbers, are decidedly hostile and indeed 
dangerous to travel among. The flora, then, of this interesting 
region, is necessarily very imperfectly known. Mr, Ball gave a 
lucid historical account of what little had been done by earlier 
botanists, Zanoni 1675, Spotswood 1673, and Broussonnet 1790-9, 
The collections of the latter having been distributed to 
several Luropean botanists, and here and there incidentally 
noticed by them; Cavanilles of Madrid temporarily secured to 
Spain o fair share of honour by his publications in the scarce 
periodical clan. ud. Ciencias Nat. M. Cosson has lately been 
working Eroussonnet’s material deposited in the Montpellier 
Museum. Schousboe, Danish Consul at Mogador, commenced 
1801, but left unfinished a flora of Marocco. Jackson (1809) in 
his account of the Empire of Marocco, has noticed the curious 
Cactoid Euphorbias. PP. Barker Webb in a short visit (1827) to 
Tangier and Tetuan, discovered a new genus of Crucifers. 
Between 1840-1870 several Frenchmen touched at various points, 
and the ‘‘Pugillus Plantarum” of M. Boissier, contains merely 
a germ of future work.—T'be Rev. Mr. Lowe contributed to the 
Linnean Society, 1850, a list of plants observed by him at 
Mogador. But notwithstanding the preceding labours, a mere 
tithe of the flora has yet been worked out, and almost nothing 
satisfactorily. Mr. Ball, in 1851, attempted to reach the higher 
summits of the Lesser At'as, but the disturbed condition of the 
district obliged him to desist. M. Balansa was likewise repulsed 
in 1867 (though fortunate in collecting numbers of new and te. 
markable species) ; but Mr. Maw was more successful in 1869, 
Messrs. Hooker, Maw, and Ball’s routes in 1871 were then 
pointed out, and detailed but technical description of the plants 
collected, given. In giving a summary of results in a tabular 
form, Mr, Ball showed that the proportion of Composite, legu- 
minoso, and Liliacex, is unusually large, whilst Graminex, and 
Ranunculacese is exceptionally smatl. Of Rosacese there ave 
16, of Saxifragese 5, of Primulacece 7, of Gentianex 8, and of 
Cyperacese only 28 species, thus showing the peculiarity that but 
a small proportion of these natural orders are present, which 
otherwise are so characteristic of the mountainous countries 
of the north temperate zone. It seems as if five temperate 
floras were represented as follows:—1, Mediterrancan in 
general ; 2, Peninsula; 3, Desert; 4, African mountain flora ; 
8; Macaronesian—to which may be added 6, Cosmopolite 
or widely-spread European species, Thg total number of pha 
nerogamous plants now described are 1618 species, and among 
these many novelties.—Mr. J, G, Baker then read a paper an 
the Liliaces, Iridiaces, Uypoxidaces, and Hamodoraceis of the 
late Dr, Welwitsch's Angolan Herbarium, which, through the 
courtesy of the execktors, he hes heen enabled to work cut. 
Not only are there a large proportion of the species néw to 
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science, but many genera are new though riage to Central 
African types already known. The excellent condition of the 
cimens, the care taken in selection of various stages and 
characters of the plants, and descriptions taken on the spot by 
Dr. Welwitsch have rendered Mr. Baker's study very complete 
and satisfactory.—A technical descriptive paper by Mr, Charles 
Knight on the Lichens of New Zealand, was taken as read. 
—The Secretary also read a short notice of a new form of 
Ophiuride from the Philippines, by Mr. Edgar A. Smith. The 
distinctive characters of the specimen the author regards as sub- 
generic, and names it (Ophiomastix) Acantharachna mirabilis. 


ovical Society, March 6.—Dr. E. Hamilton, vice-pre- 
Sten inthe Bria E. W. H. lioldsworth exhibited and 
made remarks on a specimen of Geocichla layardi, from Ceylon. 
Prof, Owen, C.B., communicated some notes made by Mr. 
G. F, Bennett, while exploring the burrows of the 0? nithorhyn- 
chus paradoxus, i Queensland, with comments on them.—A 
communication was read from Lieut.-Col. R. H. Beddome, con- 
taining the descriptions of three new snahes of the family 
Uropeltide, from Southern India.—M. A. G. Butler read the 
descriptions of some new species of Heterocerous Lepidoptera in 
the collection of the British Museum, from Madagascar and 
Borneo. Amongst the latter was the type of a new genus, pro- 
posed to be called Mimcuplaa.—Mr. G. French Angas read a 
paper in which he gave descriptions of a new species of Bulimus 
from Western Australia, and a /’aludimella from Lake Eyre, 
South Australia ; these he proposed to call respectively Ausimus 
ponsonsi, and Paludinelia gilesi.—A second paper by Mr. Angus 
contained the descriptions of one genus and twenty-five species of 
marine shells from New South Wales.—Mr, Angus also read a 
further list of additional species of marine mollusca to be 
included in the fauna of Port Jackson and the adjacent coasts of 
New South Wales, with remarks on their exact localities, &c., 
thus bringing up the number of species now ascertained to in- 
habit Port Jackson and the adjoining shores to a gross total of 
693.—Mr. Phineas S. Abraham, M.A., B.Sc., read a paper 
containing a revision of the Anthobranchiate Nudibranchiate 
Mollusca. The paper comprised a general and historical intro- 
duction to this group of Nudibranchs, f.¢., those which bear the 
branchice upon the dorsal surface, more or less surrounding the 
arms, and allusion was made to all the principal work which had 
been done upon these animals. The second part consisted of 
definitions of the larger divisions and of the genera, with the 
enumeration, synonyma, references to and habitat of, as far as 
| possible, every species hitherto published. In _ the last general 
; lust, viz., that by Hl. and A, Adams, but 163 forms were men- 
‘tioned ; this lst meluded 457. The third part contained de- 
i scriptions of forty-one hitherto undescribed species belonging to 
tthe genera Doris, Chromodoris, Ldexabranchus, Acanthodoris 
and Doridopses.—A communication was read from the Count 
Salvadon, containing notes on some birds mentioned by Dr. 
} Cabanis and M1. Reichenow, as collected in Papuasia and in the 
' Moluccas during the voyage of the Gazelle, 


Geological Society, February 21.—-Prof, P. Martin Duncan, 
IF.R.S,, president, in the chair—Samuel Arthur Adamson, 
‘William Mason Cole, Thomas Floyd, William Stukeley Gresley, 
_ Edward Pritchard, Joseph Pryor, and John Gwillm Thomas 
were elected Fellows of the Socicty. The following communi- 
‘cations were read :--On possible displacements of the earth’s 
‘axis of figure produced by elevations and depressions of her 
; surface, by the Rev. J. F. Twisden, M.A., Professor of Mathe- 
matics in the Staff College. Communicated by John Evans, 
| F.R.S. The object of this paper is to discuss the question of 
| the possibility of a displacement of the earth’s axis of figure 
| under the conditions indicated in a question (suggesting the 
| possibility of a displacement of the axis of figure from the axis 
' of rotation, amounting 10 15° or 20°) put to mathematicians in a 

passage of the Anniversary Address delivered to the Society by 
its president, Mr. J. Evans, on February 18, 1876. ‘The treat- 
ment of the question is kinematical; the furces by which the 
elevations and depressions might be effected do nut come under 
discussion. In determining numerically the amount of the devia- 
tion from the formulas investigated, approximate numbers seem 
to be sufficiently exact for every ne purpose, The conclu- 
sions arrived at are gs follows :—(1) The displacement of the 
earth's axia of figure from the axis of rotation that would be 
effected by the elevations and depressions suggested in the ques- 
tion above referred to would be less than ro’ of angle, (2) A 

t of as much as 20° could be effected by the eleva- 
tons und depressions of the kind suggested only if their heights 
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and depths exceeded by many times the height of the highest 
mountains, (3) Under no circumstances pee a displacement 
of 20° be effected by a transfer of matter of legs amount than 
about a sixth part of the whole equatorial bulge. (4) Even if a 
transfer of this quantity of matter were to take place, it need nut 
produce any effect, ri only a small effect, on the crane of the 
axis of figure, 4z., if it took pee in a way resembling that sug- 
gested in the question, it would produce a displacement amount- 
ing to but a small part of 20° (5) If, however, we suppose a 
deviation of the axis of fi from the axis of rotation amount. 
ing to as much as 20° to have been by any means brought about, 
the effect would be to cause a sort of tidal motion in the oceart, 
the greatest height of which would tend to be about twice the 
depth of the ocean. The author suggests as probable that the 
effect of this tendency would be to cause the ocean to sweep over 
the continents in much the same way that a rising tide sweeps 
over a low bank on a level shore. (6) The notion that a large 
deviation of the earth’s axis of figure from its axis of revolution 
may be effected by elevations and accompanying depressions is 
at first sight an inviting way of bringing polar lands into lower 
latitudes, and thereby accounting for the more genial climate 
that is believed to have once prevailed in such countries as 
Greenland, The investigation by which the above results have 
been obtained seems to show that the desired explanation is not 
to be sought in the direction indicated by Mr. Evans's Sy 
Whether there is any other agency by which a gradual displace- 
ment of the pole geographically could be effected is a question 
of far wider scope than that discussed in the present paper, 
and one which the author does not profess to determine.' 
—Note on a specimen of Drploxylon, from the coal-formation 
of Nova Scotia, by J. W. Dawson, F.R.S. The author de- 
scribed the occurrence in Coal-measure sandstone at the South 
Joggins of an erect stump of a Sigillarian tree 12 feet in length. 
It originated in a coaly seam 6 inches thick, and terminated 
below in spreading rodts; below the coal-seam was an under: 
clay 3 feet 4 inches thick, separating it from an underlying seam 
of coarse coal. The stem, which tapered from about 2} feet in 
diameter near the base to 1} foot at the broken end, was a sand- 
stone cast, and exhibited an internal axis about 2 inches in dia- 
meter, consisting of a central pe cylinder, replaced by sandstone, 
about ? inch in diameter, and of two concentric coats of scalari- 
form tissue, the inner one 4; inch in thickness, the outer consti- 
tuting the remainder of the axis. The scalariform tissue of the 
latter was radially arranged, with the individual cells quadran- 
gular in cross section, A few small radiating spaces partially 
hiled with pyrites obscurely represented the medullary rays, 
which were but feebly developed ; the radiating bundles, passing 
to the leaves, ran nearly horizontally, but their structure was 
very imperfectly preserved. The cross section, when weathered, 
showed about twenty concentric rings; but these under the 
microscope appeared rather to be bands of compressed tissue 
than true lines of growth. The thick inner bark was replaced 
by sandstone, and the outer bark represented by structureless 
coal. Ona small portion of one of the roots the author traced 
the remains of stigmarioid markings. From the above characters 
the author identified this tree with Disloxylon of Corda, and 
stated that it was the first well-characterised example of this type of 
Sigillarians hitherto found in Nova Scotia. The author compared 
the structure of this stem with that of other Sigillarfans, and re- 
marked that it seemed to come within the limits of the genus Siez/- 
favia, but to belong toa low type of that genus approaching Zef:- 
dodtendron in structure; those of the type of S. eegans, Br., and 
A. penutosa, Renault, being higher in organisation, and leading 
towards the still more elevated type devcrrbed by him in 1870, 
Fle further discussed the supposed alliance of these trees with 
Gymnosperms, and the probability of the fruits known as 77t- 
gonocarpa being those of Siegid/arva, and expressed the opinion 
that the known facts tend to show that there may be included in 
the genus Sig i//arda, a$ originally founded, species widely differ- 
ing = orgamsation, and of both Gymnospermous and Acrogenous 
rank. 


Royal Microscopical Society, March 7.—H. C. Sorby, 
I'.R.S., president, in the chair,.—A letter received from Mr. 
Frederick Ebsworth, Australia, descriptive of a supposed sew 
method of using the micrometer, which the author had found 

x The first draught of the paper, of which the above is an account, was 
drawn up Jase August, and wae shortly after sent to Mr. Evans. It was 
written independently of the wider view of the subject taken by Su W, 
Thomson =a, Address delivered at the last Meeting of the British Asao- 
ciation, and by Mr. G. Darwin in his paper, of which an abstract has been 
published in No. 175 of the /*roceedings of the Royal Society. 


444 


NATURE 


[March ts, 1877 





very useful ip poo, the fineness of wool, was read by the 
Seeretury.---A communication fram the Rev. W. H. Dallinger, 
entitied ‘* Additional Notes on the identity of Mavicula crassi« 
nerves, N. rhomeboides, and. Frustule saxonica” was read by the 
Secretary, and some further observations on the subject were 
made by Mr. Ingpen, Mr. Slack, and Mr. Chas. Brooke. 


CAMBRIDGE 


Philosophical Society, February 26.—A communication 
was maite to the society by Mr. Creighton on the order in which 
the secreting and the conducting parts of an acinous gland ap- 
pear am the individual development and in the succession of 
animals, 

Paris 


Academy of Sciences, March 5.—M. Peligot in the chair. 
~The following papers were read :—QOn the temperatures of 
combustion, by M. Berthelot. M, Bunsen’s hypothesis, that 
the specific heat of the components and that of the produots are 
constant quantities, independent of temperature and pressure, 
does not always apply ; ¢.2,, to gases formed with condensation, 
Sull his measurements allow of calculating without any hypo- 
thesis on specific heats, two limits between which the temperature 
of combustion is necessarily comprised. That of carbonic oxide 
by oxygen at constant volume is between 4,000 and 2,600; by air, 
between 2,200 and 1,750. That of hydrogen by oxygen, between 
3,800 and 2,400; by air, between 2,100 and 1,700,—Physical 
and mechanical action of incandescent gases after combus- 
tion of powder; application of these facts to certain cha- 
racters of meteorites and bohdes, by M. Daubrée.—Agree- 
ment of the lows of mechanics with the liberty of man in 
his action on matter, by M. de Saint-Venant, —Observa- 
trons of solar protaberances dusting the second semester of 
1876; rotations laix. to Ixxv., by I’, Secchi. Very few pro- 
tuberances; average 5'4 (and even this exaggerated, including 
small jets), average height 40% seconds. Few protuberances 
over 68 seconds, general maximum between 40° and 50" latitude. 
The most notable point is the frequency of thin, very high and 
straight hydrogenic threads, sometimes one minute high; this 
indicates great calm. Metallic protuberances rare, and always 
preceding or accompanying spots. In December there was an 
smportant instance of a spot with apparent rotation ; two nuclei 
in same penumbra, then separated by a bridge, which ee 
long was broken. The movement was in the direction of the 
hands of a watch, and the spot near the equator gained on that 
further north, —(Observations of the spectrum of Borrelly’s comet, 
by P. Secein, Three bright bands, a broad one in the green, 
a narrower in the blue, a third still more narrow less 
refrangible, but difficult to defline.—Report, in name of the 
Academy, on measures to be taken against Phylloaera, im 
regions uninvaded or threatened, ‘lhe Commission advise in- 
terdiction of exportation and importation fiom phylloxerised 
regions, thorough destruction by fire of any vines attacked, 
and vigorous disinfection of ground and stocks in neighbour- 
hood.—Dr. Bastian, in a Jettcr, proposed to come to Paris 
and make his experiments before the Commission on spon- 
taneous generation.—On the asymptotic lines of a surface of 
the fourth degree, by M. Rouchée.—Demonstration, by the piin- 
ciple of correspondence, of a theorem on the contact of surfaces 
of an implex with an algebraic surface, by M. Fouret.---On the 
extension of the theorem of Fermat generalised, and of the 
Canon Arithmeticus, by M. Luczs.—On the mechanical theory 
of heat, by M, Levy,—Method of extracting platinum from 
chloroplatinates, by M. Duvillier. He utilises the property which 
salts of platinum have of ‘veing reduced in_ boiling by alkahne 
furmiates in the presence of alkalies,--On the isomerism. of 
rotatory power in the camphols, by M. de Monigolfier.—On a 
vat of aniline black, and on the transformation of aniline black 
into a fluorescent rose ‘colouring matter, by M. i 7 desea 
Researches on the acidity of the gastric juice of man, and 
observations on stomachic digestion, made with a gustric 
fistula, by M. Richet.~-Action of hydrosulphite of soda on 
the hematosin of blood, by M. Cazeneuve. The change of 
colour might prove useful legal medicine. —Experimental 


study on the réée of the blood in transmission of vaccinal im- 
munity, by M, Raymond. He inoculated children with bluod 


from newly-vaccinated children. Neither was vaccination thus 
produced nor was there ulterior immunity. Bat, ing to 
transfusion of blood from a vaccinated heifer to another heifer, 


he obtained immunity, in the latter, without nat Pag ty ratio 
the maintenanee of constant temperatures, . 1 Arsonval. 
in his system ave two concentric cy vessels ; the in- 


terior, open above, being the cavity of the stove ; the water bath 
is in the concentric space, and its Thintation acts on a caou 
membrane governing the passage of gas into the Schioesizig re- 
lator.—-On “‘grisoumetres,” or firedamp measuring appatatus, 
y M. Coquillon. Their principle is, that hydrogen or any of its 
compounds in the gaseous state is completely burnt in presence 
of oxygen and a palladium wire white hot,—-On the unity of 
the forces in geology, by M. Hermite. Gravity may serve as 
the common measure of the forces which maintain the equili- 
brium of continents.—Chemical examination of turnerite, by M. 
Pisani.—-Observation of a parhclion on February 5, by M. 
Soucaze.—On the treatment of cancerous affections by acetic 
acidand the acetates, by M. Curie. —Results of microseismic 
observations, by M. Bertelli. 


VIENNA 


Imperial Academy of Sciences, February 1.—On Pel- 
tier’s experiment, by M. vy. Waltenhofen.—On space-curves of 
the fourth order with a double point, by M. Oa Yn the 
theory of electrodynamics, by M. Lippich.-~On theory of 
algebraic ecjuations, by M, Igel.—New method of deduction of 
Taylor’s series, by M. Zimels. ~Keport on the excavation of a 
bone deposit at Zeiselberg, by M. Wurmbrand. 

Febrnary 8.—QOn collateral innervation, by M. Stricker.-~ 
Contributions to knowledge of hydrate of chloral, by M. Cech. 
—Researches on vaporisation, by M. Baumgartner. --On the 
condition of heat equil'brium of a system of bodies with refer- 
cence to the force of gravity. —On the diffusion of vapours through: 
lnyuid films, by M. Exner.—Observations during 1876 at the: 
Central Institution for Meteorology and Terrestrial Magnetism. ; 

RomME 

R, Accademia dei Lincei, February 4.—Palontological 
notes on the fossils of Genoa marls, by M. Issel.—Thirty years’ 
experiments of Messrs. Lawes and Gilbert at Rothamsted, by 
M. Ronna.—-On some palvozoic fossils of the Maritime Alps’ 
and the Ligurian Apennines, studied by Michelotti.—The ter-' 
tiary formation of Reggio in Calabria, by M. beguenza.—-Mono- 
graph of tertiary nucuhudic found in the southern provinces of 
Italy, by M. Seguenza.—On the quaternary sea, by M. Moro,- - 
On the existence of realgar and orpiment in the hills of Santa 
Severa in the province of Rome, by M. Sella.— On the modular 
equations of Prof. 1]. J. Stephen Smith, by M. Cremona. —On a 
new difficulty proposed against Melloni’s theory, by M. Volpi- 
celli.—LEffect produced by the mass of Monte Mario on the 
vertical of the observatory on that hill, by M. Kella.—Is- 
perimental researches on electric discharges, by M. Kighi.—On 
a classof fmte and continuous functions which have only one 
derivative, by M. Dinii—On the degeneration of cut nerves, hy 
M. Colasanti.—On the coloration proper of the retina and modi- 
fications of it, by M.? Boll.—On the constitution of chloram- 
monium and aldehydes of ammonium, by M, Schiff. 
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BRITISH MANUFACTURING INDUSTRIES 
British Manufacturing Industries. Edited by G, Phil- 
lips Bevan, F.G.5S. “ Hosiery and Lace,” by the late 
W, Felkin, Nottingham ; “ Carpets,” by Christopher 
Dresser, Ph. D.; “ Dyeing and Bleaching,” by T. Sims 
(second edition’ ; ‘‘ Pottery,” by L. Arnoux, of Min- 
ton’s Factory; “Glass and Silicates,” by Prof. Barff, 
M.A.; “ Furniture and Woodwork,” by J. H, Pollen, 
M.A. (second edition). (London : Stanford, 1877.) 





Industrial Classes and Industrial Statistiis By G. 
Phillips Bevan, F.G,S. Vol. 1, “Mining, Metals, 
Chemicals, Ceramics, Glass, and Paper.” Vol. 2, 


“ Textiles and Clothing, Food, Sundry Industries.” 
(London : Stanford, 1876-7.) 
HE first edition of the first two volumes has been 
already noticed in these columns. The speedy issue 
of a second edition bears out the favourable opinion pre- 
viously expressed with regard to them, and of this series 
of short comprehensive essays on British manufactures 
generally. There can be no doubt that any one wishing 
to take a general view of any of the subjects on which 
they treat will gain a good idea of their principles from a 
perusal of these volurnes. 

The latter two volumes, dealing as*they do with the 
condition of the British industrial classes considered 
as workers, form an appropriate pendant to the 
“ British Manufacturing Industries,” in which the nature 
of the wort which they perform has been already spoken 
of. Though, as Mr. Bevan says, the British workman 
has from a political point of view... been frequently 
written and talked about—too much so, indeed, for his 
own good or for the good of the country—his social con- 
dition as dependent upon, or connected with, his special 
branch of labour,” is comparatively seldom inquired into. 
This topic forms the subject of the present work. 

In tieating the subject one or more chapters are de- 
voted to each of the divisions named above. A descrip- 
tion of the character of the work in cach department 1s 
given, together with the conditions whether healthy or 
otherwise, under which it is performed. This is supple- 
mented by statistics as to the numbers employed in the 
various industties, the quantity of material manufactured, 
its value, the wages of the workman or workwoman, the 
effects of various industries on the rate of mortality, and 
some account of working class legislation and federation. 
The distribution of the various industries over the country 
is graphically shown by two maps in each volume. 

The statistics are very full and complete, and being 
compiled mostly from official sources, may be taken as 
accurate and reliable. With regard to the introduction 
of this profusion of figures the author remarks that he has 
done so “in the hope of showing, how intimately allied is 
the development of our manufactures with the state of 
wages and the general condition of the working classes.” 
There can be no doubt that Mr. Bevan’s volumes clearly 
show that our English operatives are in. better condition 
generally now than at any previous period, and this is 
#0 whatever be the standpoint from which they are 
xepanded, 
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In reading the duscziptions of the vatious handicrafts 
and under what conditions they are executed, one sees 
that there is much yet to be done in some branches to 
render the werk still easier of execution and less un- 
healthy, Sciegce has done much for the coal-miner ; 
but more remains to be done in order that he may be 
better protected from sudden outbursts of fire-damp or 
choke-damp. It is evident from the quotation of Dr- 
Angus Smith’s analyses of the air from metal mines, that 
some further legislative enactment is required to compel 
the more thorough ventilation of such mines. TBlast- 
furnace workmen, it is true, do not work under very un- 
healthy or dangerous conditions ; but there are one or 
two points in which there is room for improvement. For 
example, the “chargers” more particularly, are now and 
again rendered insensible by breathing escaping carbonic 
oxide, sometimes with fatal results; while once in a 
while, from the fall of the material in the furnace after 
“ scaffolding,” explosions occur in the “ hearth” resulting 
in the forcible expulsion of the front or side of the furhace 
and of the molten metal, which occasionally envelops 
the workmen, who in some instances have becn literally 
roasted to death. Possibly at some future period the 
dangers to health and life arising from these causes may 
be diminished or entirely obviated by the application of 
suentific principles. 

The injurious effects and diseases resulting from the 
vapour of ordinary phosphorus and “ phosphoric fumes” 
in match-making are fully pointed out (and the remedy in 
the use of red phosphorus), also those of oxide of zinc, 
sparks of metal and dust, poisonous gases, powdered 
glass and emery, and poisonous colours, in brass, needle, 
chanical, glass and emery paper, and paper-hanging 
manufactures, In the second volume the “ sizing” of 
cotton goods, “ singeing ” of fabrics generally, “heckling” 
of flax, preparation of tobacco, use of “ Scheele’s green” 
and similar preparations in flower-making, and the close- 
ness and general want of ventulation in workrooms, in 
dress-making, &c., are shown to result prejudicially to 
the health of the worker. Affections of the eyes from 
close work, as in watch and lace making, are not lost 
sight of. Neither arc deformities resulting from working 
in constrained and unnatural positions. 

In this connection it may perhaps reasonably be 
doubted—as the result of actual experience—whether 
“the effects of chlorine are transient and less serious” 
than follow from the inhalation of sulphurctted hydrogen. 
Weldon’s chlorine-process is noted as an improvement on 
the old process, while Deacon’s—which may fairly rank 
with it—is left unnoticed. OR fhe same page a small 
matter needs correction ; “mangan/te” and “ permanga- 
nite” should, of course, be manganate and permanga- 
nate, Mr. Bevan might be puzzled, perhaps, to show 
how tobacco acts as food, under which head he classes it, 

A list is given of the legislative Acts hitherto passed 
affecting industries, which shows that the amelioration of 
the condition of the worker to its present improved state 
has not been an easy task. The trade societies are classed 
as trades unions, friendly societies, and co-operative soci- 
eties ; of the first the opinion is given that they are “ at 
most a doubtful blessing,” while the latter are considered 
as both useful and excellent, 

The abundant statistics given cannot fail to be’of great 
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service in many ways. ‘The volumes altogether are very 
seaduble, and throughout the statements are usually 
reliable, Should a second edition be required it might 
possibly be improved by the addition of a “table of 
contents.” W. H, W. 
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THE GERM THEORY 


The Germ Theory Applied to the Explanation of the 
Phenomena of Disease. “The Specific Fevers.” By 
T. Maclagan, M.D. (London: Macmillan and Co., 
1876.) 


N his preface the author states that “one object which 
he has in view is to rescue the germ theory of dis- 
ease from a false and misleading position, and to give to 
it its true and legitimate standing as a pathological ques- 
tion.” The subject discussed is whether the propagation 
of germs in the system can produce specific fevers. He 
believes it can, and assumes that all contagia are living 
organisms, probably albuminous, reproducing their kind, 
living for a considerable period, speedily perishing when 
freely exposed to the atmosphere, and so minute as to 
elude the highest powers of the microscope. 

If, however, the particles in sheep-pox, small-pox, and 
vaccine, be the infecting matter, they are easily seen by 
the microscope, and ought therefore to be found in the 
blood, but such is not the case. 

Dr. Maclagan holds that ‘‘all microzymes arc not con- 
tagia, but all contagia may be microzymes.” The fact 
that the contagia fluids are most potent when fresh, and 
that their virulence diminishes as bacteria increase in 
them is explained by saying that diseasc-germs are more 
minute organisms than bactcria, and are the food on 
which bacteria live. According to this view, bacteria not 
only do not constitute infection, but destroy it. 

Dr, Maclagan says “that the chief action of an or- 
ganism on its environment is the consumption of nitro- 
gen and water. A disease-germ is a parasite, and requires 
a special #idus as well as nitrogen and water ; the para- 
site finds a something in its uidus—the second factor— 
the parasite being the first. Wuthout this second factor 
no bad result follows the reception of the contagium.” 
Different periods of incubation are accounted for by the 
varying amount of the second factor and the number of 
germs imbibed ; incubation itself by germ-growth and 
reproduction ; and the onset of the symptoms by the 
germs becoming mature, 

The consumption of nitrogen by the contagium particles 
causes wasting of the tissues, z.¢., the organisms eat the 
albumen intended to nourish the body. They also drink 
largely of water from the liquor sanguinis, which, being 
rich in soda, explains why soda-salts are often absent 
from the excretions during fever. ‘The same retention of 
soda-salts, however, often happens in acute pneumonia, 
which has no relation to infectious disease. 

Increased elimination of urea is explained thus :—~ 
“The increased consumption of liquor sanguinis by the 
contagium particles leads to increased formation of re- 
trogressive albumen and of urea.” 
contagium particles have livers and kidneys, and excrete 
urea, Diminished excretion of urea is held as “due to 
consumption by the contagium particles of the water ré- 
qttisite to enable the kidneys to perform their excretory 
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function.” What then, we ask, becomes df the water 
consumed by the contagium particles? Do their kidneys 
excrete urea in excess with limited water, while those of 
the patient are unable todo so? or do the contagium par- 
ticles not consume water when the urea is increased as 
well as when it is diminished? In fever the quantity of 
water drank by the patients is very great, but that, accord- 
ing to Dr. Maclagan, is because the quantity of contagium 
particles is also very great. We find, however, fhe same 
Symptoms in symptomatic fevers, with no contagium 
particles present, and we have great difficulty in believing: 
that ultra-microscopic organisms in a person’s blood could 
consume several tumblerfuls of water in twenty-four 
hours, 

The heat of specific fevers is partly ascribed to the 
propagation of the contagium causing increased con- 
sumption of tissue. But increase of living matter causes 
the disappearance of heat, not its production, Again, the 
author states that the fecundation of the organisms may 
be accompanied by an elevation of temperature analogous 
to that which occurs under similar circumstances in other 
organisms. 

As regards treatment, at page 163 the following occurs : 
“ If we were to bleed, to purge, to give antimony to, or even 
simply to withhold food and water from, all the cases of 
typhus and enteric fever which occur, there can be no 
doubt that we should find the mortality from those 
diseases greatly increased.” Dr. Maclagan is right here, 
for by simply withholdine food and water, there can be 
no doubt that he would greatly increase the mortality by 
starving his patients to death. He, however, believes that 
fever patients should be supplied with nitrogen and water 
to compensate for what the organisms consume. 

The cessation of the fever and its specificity are attri- 
buted—the first, to the organisms, as parasites, requiring a 
special nidus which contains a suitable pabulum, and 
when the latter is exhausted the fever ceases ; the second, 
to a local lesion in the wavs, which is the part where 
fecundation of the organism takes place. In small pox 
this xzdus and lesion is in the skin, in typhoid in the 
bowels, and so on. It is well-known, however, that many 
medicines act on special parts of the body, and yet we 
do not think of calling them parasites which require a 
special z7dus. The author gives many other plausible, 
and some very unusual explanations of febrile phenomena 
by means of the germ theory, all of which, we believe, are 
far more clearly and rationally explicable on the physico- 
chemical theory. The writing of this book must have 
cost Dr. Maclagan much trouble. We hive read it very 
carefully, and commend the author's honesty in stating 
his views, but question if the work will go far in realising 
the object for which it was ostensibly written, 





OUR BOOK SHELF 


A Manual of Cinchona Cultivation in India, By 
George King, M.B., F.L.S., Superintendent of the 
Royal Botanical Garden, Calcutta, and of Cinchona 

Cultivation in Bengal. (Calcutta, 1876.) 

THis manual is another contribution to the numerous 

books, papers, and articles that have appeared of late 

ears on the subject of cinchona, Varied as these cantcis 
utions have been, and valuable each one in itsell, this 
mantal brings together much that is useful, not only on 
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the scientific aspect of the subject, but also on the harvest- 
ing of the bark crop in India, as well as on the commer- 
cial value of the Indian cinchona plantations. The 
manual will probably find its largest circulation amongst 
owners of land who have embarked in the cultivation of 
cihchona ag a commercial enterprise, or those who intend 
doing so, Chapter iv, being devoted entirely to cultivation : 
and this part of the subject is treated of very fully; the 
author giving the various details of suitability of climate, 
temperature, rainfall, elevation, soil, drainage, &c., to- 
ether with the more practical operations of preparing 
the ground, sowing seeds, propagation, planting, and 
other matters of a similar character, which, from the 
nature of Ur. King’s position as superintendent of the 
Government cinchona plantations, must be trustworthy, 
if not from his own practical experience, certainly from 
the fact of his being able to command the opinions of the 
best men in this important branch. The same may be 
said of Chapter v., on the “‘mode of harvesting the bark 
crop.” Turning to Chapter vii. on the “ local manufacture 
of acinchona febrifuge,” we come to what is interesting 
and important to the whole community, namely, some of 
the practical results of the cinchona introduction into 
India, in the production of a cheap but efficient febrifuge. 
This preparation, which Mr. Broughton, the Government 
quinologist calls amorphous quinine, consists of the total 
alkaloids of cinchona bark, in the form of a_non-crystal- 
line powder, mixed to some extent with the resin and 
red colouring matter so abundant in red bark. “ This 
alkaloid,” we are told, ‘' has been accepted by the medi- 
cal profession in the Madras Presidency, as a remedy in 
malarious fevers, scarcely, if at all, inferior to quinine.” 
About 600 lbs. of this substance was produced in the 
Neilgherry factory up the end of the year 1872-73, but the 
"shat of manufacture was found too costly, and the 
actory was accordingly closed. A more simple process 
was commenced in Sikkim, by Mr, Wood, who arrived in 
India in 1873, and by this process at the present time, 
about a ton per week of dry red bark is being worked up. 
The bark, hitherto so utilised, hus been chiefly derived 
from thinnings and piunings, undertakcn from time to 
time in the interests of the trees. By the end of the 
current financial year (1875-76) about 32,oco ounces of 
alkajoid will have been turned out. Next year a much 
larger quantity will be yieldcd. It has been calculated 
that of this efficient febrifuge there can soon be yielded 
from three to four tons annually, at a cost of rather less 
than one rupee per ounce. 

Some interesting appendices are attached to the Manual 
—one shows the stock of trecs inthe Neilgherry cinchona 
plantation, another the stock in the Sikkim plantations, 
another the meteorology of the same plantations, and the 
last one gives the opinions of medical men holding import- 
ant positions in India, on the efficacy of the cinchona 
febrifuge. With the manual are also issucd three extra 
pages, descriptive of the process at present used for manu- 
facturing the above substance, by Mr. C. H. Wood, the 
Government quinologist. J. R. J. 
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due Euganeen, Bau und Geschichte eines Vulkanes. 
Von Dr, Ed. Reyer. (Wien, 1877.) 


THis is Dr, Reyer’s first publication, and we gladly 
acknowledge it to be a very promising one. The subject, 
@ thinute geological treatise of the Eugancan Mountains 
near Padua, illustrated by a well-drawn map, hardly calls 
for a lengthy notice on our part, but the little work is attrac- 
tively written, and testifies to the complete mastery the 
aothor possesses over his subject. He minutely describes 
the structure of these mountains, then dwells upon the 
constquences he draws from this regarding their geolo- 
gical history, and raises before the eyes of the reader an 
interesting picture of times long past, and of forms long 
extingt, Dr, Reyer's language has the advantage of 
being clear and ‘to the point, and free from all unnecessary 
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ornament. We have pleasure in recommending the book 
ta our readers, and hope that it may soon he followed by 
another production from Dr. Reyer’s pen, 


Die Erde und thre Volker: ein geographisches Haws. 
buch. Von Friedrich von Heilwald. Erster Band. 
Zweite Auflage. (Stuttgart : Spemann, 1877.) 

THIS work bas met with deserved popularity in Germany. 

Dr. Hellwald is known as one of the most accomplished 

living geographers, and is well fitted to undertake the 

compilation of a work like the present. It will, we 
believe, be completed in two volumes, the volume before 
us dealing with America and Africa. The author follows 
to some extent the method of Reclus in his sags opus, 
though, of course, on a smallerscale. He takes the great 
divisions of the Jand and water one after another, and in a 
thoroughly interesting and clear style, summarises all that 
is known of them on the basis of the latest discoveries, 
and under a variety of well-selected heads. The work, so 
far as we have tested it, is up to the latest date, and we 
know of no more trustworthy, interesting, and handy 
compendium of geographical information, Some of the 
illustrations might bear improvement, especially in the 
case of North America, where, we think, a freer use might 
have been made of the magnificent illustrations in the 

U.S. Survey publications. On the whole, however, the 

work is a valuable “ family book,” as it is meant to be, 

and we should think would prove of considerable service 
to teachers of geography. We have no doubt that many 
would welcome an English edition of the work. 
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Science Fellowships at Oxford 


YouR correspondent, Mr. Charles Wade, is an undergraduate 
of Magdalen College, and makes the very naturalj misteke of 
supposing that fellowships once assigned to natural science are, 
like the class of college prizes with which he is more familtar, 
namely, the scholarships, regarded by the colleges giving them 
as in a certain sense appropriated for future vacancies, to the 
subject which has once been connected with them. This is not 
the case, and accordingly your readers will find that Mr. Wade's 
enumeiation of twelve fellowships, as assigned to natural science 
at Oxford, is erroneous, whilst the statement of “an Oxford Man” 
that only five fellowships are at this moment held as rewards for 
proficiency in natural science, is correct. From Mr. Wade's list 
must be removed the three Lee’s readerships at Christ Church, 
which are not of the nature of ordinary fellowships, but are 
special foundations and enumerated by “an Oxford Man” with 
the professorships. Of the nine remaining on Mr. Wade's list, 
one at Merton does not exist, nor dues that at Corpus, nor that 
at Pembroke, whilst that at Brasenose was not offered purely 
and simply for physical science, Hence there are but five 
fellowsbips at Oxford now held for natural science, or six if we 
count that at Brasenose. 

Since I have no reason to ingratiate myself either with those 
who defend or those who attack jhe,abuses of Oxford, I shall 
not imitate Mr. Wade, but sign myself Socius 





Spectra of Metalloids 


« 
In a recent number of NaTuRE (vol, xv., p. 401} I gave a 
short abstract of a paper by Messrs, Anpstiom and Fisten, 
on which I should like to make a few remarks, It is knowa 
that Plucker first drew attention to the fact that one body may 
have different spectra, and he seemed inclined to attribute these 
spectra to different allotropic states of the element. Later on, 
however, attempts were made to give another explanation of the 
Cea tis against these attempts that Angstrom and 

halen chiefly protest in their paper. ‘They use, however, the 
word element, ma different sense from that in which it is gene. 
rally used. An elementary body, they cay, can only have one 
spectrum, We are aware that bodies, asiodine and sulphur, can 
give two spectra, but then the band spectram is due to an alle» 
tropic stale, which, from a spectroscopic point of view, behaves 
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like a compound body. It would seem from this and other 
remerks, that, from a spectroscopic point of view at least, 
they consider an element to be not only a body which cannot be 
decomposed into two different bodies, but a body which cannot 
he resolved into any simpler molecular state. T have no objec- 
tion against this if i¢ is always clearly understood that our authors 
include allotropic states under the dénominatiof of compounds. 
For instance, they lay great strees on the fact that a spectrum of 
fluted bands is always characteristic of a compound body, Ac- 
cording to their definition of a compound this is perfectly correct, 
for no doubt the band spectrum belongs to a more complicated 
molecular state, but they cannot bring this argrment forward as 
tending to show that Swan's spectium of the candle belongs to 
a hydrocarbon, or that the fluted spectrum of nitrogen belongs 
to an oxide of nitrogen. The fact simply meats that the mole- 
cule which gives these bind spectra is to the molecule which 
gives the line spectra as the molecule which gives the absorp. 
= bands of iodine is to the molecule which yives the lines of 
iodine. 

There is no doubt that we must be exceedingly careful, espe- 
cially working with Geissler’s tubes, nat to ascribe tu an element 
a spectrum which really belongs to a comb.nation of that element 
with some other body present. The question what spectra an 
element really has must be settled in each individual case hy 
careful experiments. Let us examine the two examples chosen 
by Messrs. Angstrdm and Thalen. ‘The first is carbon. Watts 
has alrealy shown that the spectrum marked by him originally 
No, 2, really belongs to an oxide of carbon. The only spectrum 
under discussion is therefore Swan's spectrum of the cindle. 
On this point Attheld'’s experiments are enurely conclusive 
They have been amply confirmed by Witts and others J take 
one case out of many. ‘The flame of dry cyanogen gas shows 
the same spectrum brilliantly. ‘The onus of the proof that a 
hydrocarbon can here be present hes entirely with those who 
make that assertion. Mesors. Thalen and Angstrom in th pre- 
sent paper assert that this spectrum w due to acetylene In 
the year 1871 Prof. Angstioin published a paper, m which he 
tried to show that Wullner’s second spectium of hydrogen really 
belongs to acetylene. Other experimenters have cunfimed this 
fact. In order to escape admitting that carbon has two spectra, 
Messrs, Angstrom and Thalen are furced therefore to acsume th 't 
acetylene has two spectra. 

The chief object of this letter is to say a few words on the 
spectrum of nitrogen. In the year 1872 I published a paper in 
which I gave an experiment tending to show that the band 
spectram of nitrogen really belongs to an oxide of nitrogen, ‘The 
experiment was this: Clean pieces of sodium were heated ina 
tube containing nitragen ; the band spectrum then disappeared, 
and another spectrum came out, which I then thought to be 
identical with the lines of nitrogen. The experiments were te. 
peaterl hy Stearne and Wullner; they also found that the bands 
disappeared, but the lines of nitrogen dil not come out. T con- 
vinced my-elf that what I had seen wa. not the line spectrum of 
nitrogen, but the disappearance of the bands alone seemed to me 
to be an object of farther mvestigati nm = M1. Salet at list gave a full 
and correct explanation of the experiment Nitrogen ts absorbed 
by sodium under the influence of the electric spark, and the lines 
J had seen were the lines of sodium. As Mr. Salet has shown, 
my measurements agree be‘ter with the lines of sodium than 
with the lines of mtrogen. The bands of nitrogen remained if 
care was taken that the spark did not touch the sorimum. 
4f I have refrained hitherto from acknowledging the justice of 
Mr. Salet’s conclusions, it is only due to the fact that I felt a 
natural curiosity to repeat Bis experiments ; I have not yet been 
able to do so, but I have no doutt what the result would be. 
Mr, Salet’s paper was only published after Prof. Angstrom’s 
dettl, and I cannot help thinking that the profesor would have 
eemfidered hig experiments conclusive ayainst the assumption 
thet the bands of nitrogen are due to an oxide of nitrogen. T 
only argument which Messrs. Angstrom and Thalen bring for- 
ward to support their theory is that ina tube containing rarefied 
alr which showed the bands of nitrogen when the spark pasved, 
nitric oxide was formed. But surely nitrous acid fumes are pro- 
duced by sparks showing the line specirum of nitrogen. Ozone 
is formed by sparks giving the lines of oxygen, yet we do not 
conclude that the line spectra of nitrogen and oxygen are due to 
nitrous acid and ozone. 

Jf anyone still believes that an element can only have one 
spectrum at the temperature of the electric spark, 1 propose to 
him the following problem :-~Let him take the three gases, car- 
bonic acid, acerylene, and oxygen, If he investigates their 


spectra carefully he will at find ten different two 
them I only diseavered lately ‘Out of carbonic acid aloue 
obtain id Let him find a sufficient number of possible stone 


pounds to account for all these spectra, ARTHUR SCHUSTER 


Crmnmainhe wan 
The Annual Parliamentary Grant for Meteorology 


THE Meteorological Department of the Board of Trade wad, 

as is well known, constituted by Government in 1856 with the 
object of collecting and discussing facts and observations too 
numerous to be collected and discussed by private persons. The 
Department continued for ten years under the sole direction of 
Admiral Fitzroy, who, by his self-denying exertions and en- 
thusiasm, and a genius for developiny meteorology in certain of 
its practical applications, gave a great and withal healthy im- 
pelus to a sound study of the laws of weather. 
_ In consequence of the recommendations of @ committee ot 
inquiry appointed after Admiral Fitzrby’s death to review the 
results of the labowis of the department, its control was trans- 
ferred to a Committee of the Royal Society, who, in retura for 
an annual prant of 10,000/., agreed! fo carry out the duties con- 
nected with the office. The Committee were left perfectly free 
in their method and in their choice of labour, the only condition 
attached to the grant bemy thit an annual account be rendered 
to Parhament of the expenditure and of the results obtained in 
each year, 

The support of the public was freely given to the Committee 
in the work they had undertaken, but in the course of a few 
years an opinion took 1vot and gradually exteniled to the effect 
that the methods of inquiry adopted by the Committee and the 
work of the Meteorological Office were so seriously fauity as to 
call for mquiry. To some of these points attention was drawn 
in NAIUKE (vol. xii. p 101), your ertticism being hmited to 
little more than the baldest statement of facts, which anyone 
could easily examine for himself, a criticism which, so far as we 
are aware, <till remains unanswered. 

Upwards of a year ago the Lords of I.M, Treasury, seeing 
that the Meteorolugical Committee ha} received nearly 100,000/,, 
considered that the time had arnved for an inquiry, the grant 
being so considerable that they did not think they could be justi- 
hed in continuing 1 for any lengthened period without satisfying 
themsclves that the resulls obtained were such as to warrant the 
application uf so large a sam of pubhe money. A ‘Treasury 
Commission was accardingly appointed on November 2, 1875, 
to inquire into the work of the Meteorulugical Committee, par- 
ticolaily that portion ot it referring to storm warnings ; and, in the 
event of their deculing to recommend the continuance of the 
grant, to consider further upon what system it may be best ad- 
ministered. [n connection with the latter part of the inquiry the 
Lordy of the Treasury guve expression to thew wish that the 
clinns of the Scuttish Meteorolopical Society for aid from the 
State should receive the consuleration of the Commission. The 
Commision consisted of Sir W. Stirling Maxwell, Chairman, 
Mi, Brassey, MLP., Mr. Jingen, permanent Secretary of the 
Treasury, Mr. Farrer, permancnt Secretary of the Board of 
Trade, Dr. Iooker, President of the Royal Society, Mr. F, 
Galton, and Gen. Strachey. Considering the many scientific 
questions of a strictly technical character which were to be dealt 
with, 1t is to be regretted that such names as Sir G. B. Airy 
and Prof, Balfour Stewart were not placed on the Commission ; 
an {it was perhaps unfortunate that Mr. Galton and Gen, Strachey 
were on it, seeing that they were also members of the Meteory- 
logical Committee whose work was to be imquired into by the 
C‘ommission. The name of Mr. Milne Home, chairman of the 
Counetl of the Scottish Meteorological Society, was on November 
29 added to the Commission. 

On looking over the Report of the Commission, I am sur- 
prised to find an inattention to several important matters remitted 
to them by the Treasury. IJ do not find, for instance, that the 
methods adopted hy the Metevrological Committee for the obser- 
vation of the temperature of the Mritish Isles, to which serions 
objection has been taken, and the character of the work of the 
office, to which also serious olyections have bean made, have 
been inguired into; and I find that the consideration of the 
claims of the Scottish Meteorological Society for aid from the 
State have been all but ignored in the Report of the Com. 


mussion, 

Pagsing on, however, to the recommendations o1 the Report 
we find that it recommends that the annual grant be increase 
oof, provistonally, some 


from 10,0007, 10 1 ; that, at leadt 
assitance be given he caltish Meteorglogical Sosiety ; that 
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ocean meteorology be transferred to the hydrographical depart- 
ment of the Admiralty ; that the presdnt system of collecting 
daily information by telegraph and of issuing storm-warnings be 
continued, an endeavour being made to put into clear shape, for 
the information of the public, the maxims Or principles upon which 
storm-warnings in future are to be given ; that the issuing of 
daily weather-charta be continued ; that a certain number of 
continuously selt- recording stations be retained ; that the present 
system of supplementing self-recording observations by returns 
from eye-observers, that is, from ordinary meteorological sta- 
tions, be continued ; and, since the science of meteorology at 
present stands in need of hy,«thesis and discussion at jeast as 
much as, if not more than, of observation, that a part of the 
annual grant be appropriated to special researches, it resting with 
the Meteorological Council to select the investigators and fix the 
remuneration. Several of the recommendations are not put in 
the clearest shape in the Report, whilst others, such as those 
relating to the practical applications of the science, which con- 
cern the investigation of the relations of weather to health and 
agticulture, gre sO expressed as to suggest the idea that the 
nature of the problems involved in these large national questions 
has not been apprehended by the Commission, and consequently 
no provision is made in the Report for their proper investigation. 

But by far the most important recommendations are those 
which refer to the constitution and action of the Meteorological 
Council, or new governing body, who are to be entrusted with 
the control of the grant, and the relation of the Council to the 
meteorological societies, which call for the gravest consideration. 
The services of the Meteorological Committee of the Royal 
Society are not to be continued, as suggested by some of its mem- 
bers when under examination before the Commission, the reason 
assigned being that it is not to be expected that they will continue 
to give much valuable time tothe work under the existmg condi- 
tions. It is proposed that the Royal Society be invited to recom- 
mend to the Government persons eminent in science who shall con- 
stitute the Meteorological Council, that they be fewer in number 
than the present Committee, and that they be remunerated in the 
shape of fees for atiendance. ‘This proposed reform as regards 
the body to be entrusted with the control of the grant in future 
is thus more nominal than real, and it is not improbable, look- 
ing at the phraseology of this part of the Report, that the Meteo- 
rological Council will be substantially the same as those who 
form the present Meteorological Committce, the only difference 
being that they will be fewer in number. 

The value of the work of the meteorological societies is ac- 
knowledged, and it is recommended that co-operation with thein 
be fostered to the utmost The amount, however, of the assist- 
ance which the Commission recommends to be given to these 
societies out of the Parlamentary Grant, is indicated in these 
words of the Report (Art. 23) :—‘‘No payments should be 
mace to them, except for results sought for by the Council.” Tn 
other words, no assistance, whatever, is to be given tu the 
meteorological socicties out of the grant, hecause, these payments 
being only for services rendered to the Meteorolopical Council, 
cannot be regarded as grants to the societies, and they will 
neither aid them in conducting their own operations, nor remu- 
merate them for the services which have long been rendered, and 
continue to be rendered, to Government Isepartments. 

_ It is not in this way that foreign countries foster the prosecu- 
tion of meteorology by their different nationalities. Thus, 
Uungary has its separate grant distinct from that of Austria 
proper ; a arlake has its grant distinct from Sweden; nuany of 
the Germanic States have their separate grants ; and, as the 
readers of NATURE are aware, France is divided intu meteoro- 
logical departments, all of which are subsdsd by the State, 
and their operations are aided, but not controllad, by the central 
office in Paris, In all cases, this division of work and responsi- 
bility is productive of greater economy and efficiency in carrying 
on meteorological research, Voluntary tocal effort is in this way 
evoked in a de ree and to an extent not otherwise possible, 
and the healthful principle of competition and mutual criticism, 
uo desirable in the present state of the science, is called into 
active play. Surely some provision ought therefore to be made 
by our own Government, to subsidise these societies, it being on 

1 hands admitted that voluntary subscriptions alone are inade- 
quate for their permanent efficient maintenance. In no other 
way can they be placed in « egos to discharge the duty of a 
me iy department in collecting statistics for the elucidation of 
climatology of a country in its details and practical appli- 
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proposed new footing, I observe that 1,§00/, is bet down 
annually for ‘‘New Land Stations,” and in the appended out- 
line of ‘‘ Duties of Future Council,” they are to place them- 
selves in postal and therefore direct communication with about 
150 secondary stations in the United Kingdom, What does this 
mean? Is it intended quietly but surely to supersede, and in a 
few years supplant the meteorological societies—a course which 
the Report not only permits to be done if the Council be so 
minded, but also includes in the grant an annual sum of 1, 400/, 
which may be so applied? 

Tt cannot be supposed that any council, composed of persons 
eminent in science, could be formed at present, possessing the 
knowledge and technical training required to direct the conduct 
of the whole field of meteorological research, both physical and 
climatological. Certainly, keeping in mind the serious mistakes 
made under the rdezme of the Meteorological Committee, and the 
minner in which the work of the office has been conducted, to 
both of which attention may here again te drawn, no other 
result can reasonably be expected than that the programme, as 
sketched in the Report of the Commission, is seriously in fault. 
The fact that the work was not efficiently controlled, was no 
doubt one of the main reasons of appointing the Commission } 
and, therefore, virtually to reappoint the same controlling body, 
only under another name, armed with the means and powers as 
proposed hy the Commission, could scarcely fail to result in work 
of a more or less unsatisfactory nature, and, besides, in an wnh- 
nedessarily increased expenditure of public money. 

It is difficult to see how this result can be obviated, except by 
remitting the whole question of local climatology, including its 
pla a applications, to bodies located in each of the three 

ingdoms, these societies being at the same time intrusted with 
supplying the Registrar-General, as has been done in the past, 
and such bodies as the Medical Council and the agricultural 
societies of the United Kingdom, with the information they 
may require, If 1,000/. were given for this work to each of 
the societies referred to, and 1,500/. to the Admiralty for the 
work of ocean meteorology, there would still be 10,000/. for the 
central office in London, to be devoted to the issue of storm 
warnings and to the prosecution of the more purely physical re- 
searches of meteorology, of which the science at present stands 
so much in need, and which is so emphatically the proper work 
of the central office: and in this care it need scarcely be addet 
that each of the societics would necessarily be represented on 
the Meteorological Council, ZETA 
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Centralism in Spectroscopy 


PERMIY me to repeat that happy remark of yours, and happy 
because so true and of wider application than the one meteoro- 
logical case which called it forth, on p. 4273; viz: ‘* We think 
centralisation hurtful to science, and we regret that 1,000/. a-year 
has not been granted to Scotland, by which a healthy rivalry 
would have been gained.” 

In the Anniversary Report of the Royal Astronomical Society 
for last month will be seen a statement that the Royal Observa.- 
tory, Greenwich, amongst a vast deal of other most undoubtedly 
admirable work, 1s also now having a large spectroscope con- 
structed on a totally new plan, Huw many spectroscopes that 
observa‘ory has had made for itself during the last twenty years 
IT do not know ! and I, for one single individual in the nation, 
do not prudge this new one if it should realise only a third part 
of the wonderful promises made for it. 

In the same Anniversary Keport shese is also a statement that 
the Royal Observatory, Rdmburgh, has been in want of a proper 
spectroscope for its special local observations for years and years 
past; and if at length there is one there now, almost good 
enough for the required purposes, it is because such a one has 
been recently made at the private expense of the Astronomer- 
Royal for Scotland, although his salary is less than that of many 
a clerk in London. 

Of this, also, Iam told there is no reason to complain, be- 
cause I accepted the situation in its poverty-stricken condition, 
though when the nation itself was also poverty-stricken as com- 

red with its present truly heaven-favoured financial condition. 

ut what I do, merely as an individual, complain of is —that ifthe 
new Greenwich spectroscope is to be the en/y on which the cen- 
tralisation of the British Government in London allows to be 
built up at the expense of the whole nation, out of taxes levied 
in Ireland and Scotland as well as England, that it is being 
made ons principle which goes against the laws of Sir Jaaac 
Newton’and nature, and which, though it may give with “two. 
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or at most three half-priss” more Gispersion than was before 
obtained by ‘‘ten whole ones,” does so at the cost of a// de/inition, 
and will be certainly allowed at Greenwich, ss well as every- 
where else, to be a mistaken step in modern spark ett before 
another anniversary of the Royal Astronomical Society takes 


ace. PLAzzi BMYTH, 
Edinburgh, March ry Astronomer-Royal for Scotland 
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Greenwich as a Meteorological Ohservatory 


In Nature (vol. xv. p. 421) there appeared a brief abstract 
of the presidential address of Mr. H. S, Katon to the Meteoro- 
logical Society of London on February 21. The increase of 
temperature at Greenwich in recent years is stated to be in 
reality due to local causes and not to secular variation, to which 
it has, as he thinks, been erroneously assigned. The effect of 
the growth of the population of London from goo,000 at the 
commencent of the century to 3,500,000 at the present time, 
and the still greater increase in the comparative consump- 
tion of coal, Mr. Eaton considers to be manifested by the rise in 
the average temperature of the air at the Royal Observatory, 
and for this reason it is concluded that Greenwich is not a sutt- 
able place for a meteorological observatory of the first order. 

If the view enunciated by Mr. Eaton be correct, it is evident 
that the temperature of Greenwich during recent years has been 
in excess of that of surrounding districts. Is this view borne out 
by observation? Taking the figures for a number of places in 
the south-east of England whose mean temperatures have been 
calculated for the same thirteen years ending 1869, and addin 
the usual correction for height above the sea, we obtain the fol- 
lowing results as their mean winter, mean summer, and mean 
annual temperatures ; Greenwich, 40° 4, 63°°1, and 51°'1 ; Cam- 
den Town, London, 40°'4, 63°°3, and 51°13; Royston, 40°'5, 
6273, and 50°°8; Colchester, 39° 4, 62° 8, and 50°°6 ; Worthing, 
gion, 61-2, and 50°°7; Osborne, 42°°0, 62°°5, and 51°°8; 
Aldershoit, 40°9, 62° 6, and 51°°2; and Oxford, 40° 6, 61°°3, 
and 50°°4. A simple inspection of these figures 1s sufficient 
to show that the consumption of fuel and the vast popu- 
lation of J.ondon cannot be said to have had an appreciable 
influence on the temperature as recorded at the Royal Ob- 
servatory, and that if the Greenwich observations show a 
rise of temperature during recent years, the whole of the 
south-east of England bas shared in that rise. This result 
deduced from observations is such as might have been expected 
when the position of the thermometers at Greenwich and the 
mode of escape of the artificially heated air by chimneys into 
the free atmosphere is taken into consideration. It follows, 
therefore, that, so far at least as regards the temperature obser- 
vations, the conclusion drawn as to the future of our great 
national Observatory as a contributor to the higher meteoro- 
Jogical researches is not supported by the facts of observation. 

ALEXANDER BtCHAN 


Atmospheric Currents 


I AM glad to have vbtained from such exponents as Capt. 
Digby Murray and Mr. Murphy a clear statement of the old 
orthodox creed respecting the movements of the atmosphere. 

The former, it is true, finds a difficulty in accepting Maury’s 
belief that the cusrents cut one another in ‘‘curdles”’ in the 
equatorial calms, but none in adopting the same as regards 
the tropical calms, and his view may therefore, as I suppose, be 
taken as a modification of that which is graphically represented 
on Plate I, in the ‘‘ Physicak Geography of the Sea.” 

The question at issue between Capt. Digby Murray and myself 
amounts to this: Are rapid polar and equatorial upper currents 
observed over the region of tropical calms? Mr. Murphy’s theo- 
retical question appears to me to involve the inquiry—Is the force 
of the trades derived from the earth's rotation ? 

In tracing the course of the air particles along the route which 

Geseribes, the late Commodore Maury observes that this 
course ig determined in certain particulars by “some reason 
which does not appear to have been very satisfactorily explained 
by is.” The latter do not as yet seem to have got 
rid of all the difficalties with which his theory is beset, wh 
rather grow with its development. 

I would beg the philosophers to look closely at the actual 
course of the atmospheric currents as shown by synoptic charts, 
not by charts of winds and méan pressures, which 
represent conditions never at any one time in nature. The 
distinction between the “ great currents” and the ‘‘ temporary 
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than that between mean winds and actual winds ; and to explain 
the mean winds on one principle and the actual winds ry the 
opposite involves a fallacy, 

Again and again we see a more or less itregular belt of high 
pressures, ha central calms, extending across the North 
Atlantic, From the southern edge of this belt we may follow a 

rticle of air in its course to and from the vi betel district of 
ow pressure, also an irregular belt in the middle of which calms 
exist. The movement originates in the defect ‘of pressure near 
the equator at the level occupied by the particle. Its velocity is 
governed by the steepness of the gradient ; and its direction, in 
relation to the surfaces traversed, is affected by the increasing 
velocity of rotation of those surfaces. Inthe Doldrums it arrives 
at a district at which the gradient becomes zero and the horl+ 
zontal movement has consequently disappeared; but a ver 
tical movement has now been acquired from the difference in 
the tension of the particles above and beneath, a difference 
derived from solar heat. When the particle has arrived at a 
position in which this difference disappears the vertical movement 
vanishes, and a new horizontal movement commences owing to 
the defect of pressures on the polar side at the Jevel then reached, 
and the direction of this movement is also affected in relation to 
the surfaces by their decreasing velocity of rotation. Where does 
the new movement termmate? Obviously in some district be- 
tween the equator and the pole where horizontal pressures on 
all sides of the particle at its then Jevel are equable, but where a 
vertical movement has been acquired, the particles near the 
earth’s surface starting on their journey towards the ge 
The onus dtsputandi hes with those who soul that such a district 
is presented by either of the belts of tropical calms, 

e now look at the polar side of the calin belt of Cancer, and 
for this purpose we may take almost any, ¢z., of Capt. Hoff- 
meyer’s charts. We see in the majority of cases an aggregate 
of cyclonic circulations around local barometric minima, inter- 
fering and imperfect, and commonly becoming more so as they 
are propagated towards the pole. Dut we see no ‘polar depres. 
sion” distinct from these, on which, as represented in the chiar, 
we can lay the finger anc say, ‘* This is the result of centrifugal 
force ; those are duc to steam power,” Within these systems 
an upward movement of the air occurs, owing to vapour con- 
densation and the liberation of heat. Consequently towards 
these the particles of air near the earth’s surface at the poleward 
edge of the tropical calms begin to travel, the earth’s rotation 
deflecting their course in relation to the surfaces traversed. And 
from these, at a certain clevation, the particles return to the tro- 
pical calms for the same reason an that which determines the 
upper currents over the trades. 

From the phenomena observed mm tbe northern hemisphere T 
argue, mutatis mutardts, to those of the southern, and 1 expect 
the argument to be admitted by one who, like Mr. Murphy, 
attributes much less influence than I do to the work of water. 
vapour, and who even thinks that the mean movement!» of our 
atmosphere would be unaffected by the removal of all the water 
of our globe. 

On some occasions pressure is high over all the North Atlantic 
on the polar side of the tropic, the anticyclones apparently ex- 
tending nearly to the pole. In these cases we have no surface 
counter-trades over that district, yet the north-east trades con- 
tinue to blow on the southward of the tropic as usual. 

I repeat that all movements of the atmosphere originate in 
differences of pressure derived directly and indirectly from solar 
heat, and not in the force of the earth’s rotation. And I must 
add that it seems to me very strange that any one while regarding 
the trades and their upper-currents as simply the aces of pressure 
differences in the lower latitudes, should mamtain that the south 
west and north-west winds of the temperate zones are simply the 
causes of the pressure differences in the higher latitudes, It 
would be just as logical to regard the south-west and north-wegt 
winds as due to presture distribution, and the trades as the com: 
pensation for their eastward movement, W. Crement Lay 
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Electrical Phenomenon 


Last night I noticed a powerful development of electricity 
in a curious manner. I had thrown a piece of common, , 
white, unglazed paper upon a low fire which was tolerably full 
of asher, When it was charred so as to be black and brittle, 1 
happened to take it up and break bite off. To my astonishment 
they stuck firmly to ny fingers. ae broke off {wo pieces cach an 
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viable ara GALE 6b otatin 7 (thongh with very great friction), 
‘When brought near each otter they repelled each other forcibly, - 


L ‘experimented with these pieces for several minutes without per- 
pe 4 r electrification. Both sides of the 
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iving any diminution in thei or. : 
tied ig kd ed: to be in the same condition, I then laid therm 
‘down, und left the room to fetch a piece af'sealing-wax to test the 


nature.of the electricity, But by the time I returned, all trace 
of electricity was gone, and by. no means could J repeat the ex+ 
periment ao as to get the slightest charge of electricity. 

It is nore than probable that the electricily was developed by 
the chemical action of combustion of the coals, and that the hot 
air rising up and brushing past the paper acted as a carrier of 
electricity of one kind to the paper, and of the opposite kind 
from it, aptil it acquired a very high potential, But it would 
be interesting to learn exactly in what manner this action takes 
place, and whether the electrification was positive or negative. 

Andersonian College, Glasgow GEORGE ForBES 


Strange Star.—Meteor 


_ On going out last Saturday evening about 8.55 p.m. my atten- 
tion was arrested by a large deep red star in Serpens which 1 had 
never seen before. Its maguitude was pgreater than Arcturus, 
though its deep colour made it seem less bight, About ten 
minutes afterwards I saw it increase aid diminish in magnitude 
two or three times producing the effect similar to a ‘‘ flashing ” 
light on the coast, afier which it suddenly disappeared. 

On the same evening, at 9.56, lL saw a very fine meteor of a 
bright pale blue colour with coruscations of ruby colour at the 
nucleus. Its course was from Gemini over Aldcbaran, disap- 
pearing below Pleiades, Of a Jong pine-cone shape, duration 
about three seconds. W. M. 

Gsunnersbury, March 19 
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SCIENCE IN GERMANY? 


HIS book forms a continuation of the scsearches which in 
vol. i, treated of the season dimorphism as the result partly 
of exterior influences and partly of atavism, The present 
(second) volume comprises: (1) the origin of the markings 
upon caterpillars ; (2) om the phyletic parallelism in meta- 
morphous species ; (3) on the transformation of the Mexican 
Axolotl into an Amblystoma; (4) on the mechanical con- 
ception of nature. The third treatise was published separately 
gome time ago and was reviewed in NaTurr; here we par- 
ticularly wish to draw the attention of the lovers of natural 
‘science to the first paper. Weismann tries in the treatise in 
vestion to prove by his observations, and the deductions there- 
rom, that exterior influences and natural development or adap. 
tation (Naturzuechtung) only can be the causes of the markings 
upon caterpillars. The observations referred to were made 
upon the caterpillars of several genera of Sphingude, and relate 
to the history of their development, 

I, Cherocampa,—The caterpillars of C4. cipenor, which have 
just left the ova, show no markings of any kind in this first stage, 
being of a uniform greenish colour ; after the first change of skin 
(secund stage) they show a bright longitudinal streak on each 
side, between the dorsal line and the line of breathing apertures 
(stigmata), To this first streak Weismann gives the name of 
“ subdorsal streak.” In the third stage eye-shaped spots form 
in the fourth and fifth segments, inside of these streaks, and 
these are completely developed in the following stages, ic, after 
the subsequent changes of skin, while ‘at the same time the sub- 

orsal streak decreases and leaves only iniperfect traces. In the 

ith stage the greenish colour changes to a brownish one, and 
the horn at the tail of the caterpillar becomes shorter. In the 
sixth ‘and last stage the other segments hegin to show eye-spots. 
but these are not specs a to perfection, C4. porceliits shows 
the same form and development of the larva, with the only dif- 
ference that most of the phenomena occur one stage earlier than 
with CA, epenor, This conformity and accord of bath genera 
iu the order in which the markings upon’ the caterpillars appear 
and are developed, lead to the conclusion that the markings were 
acquired in the same order during the progress of development 
(phylogeny) of these caterpillars ; the oldest form (a) therefore 
showed no merkings at all even when perfectly developed ; 
the following form (4) had only the sibdoisal streaks ; then in 
1 in the fourth and fifih segments, 





firm {¢) the ‘eye-spots occurred 
aarp An‘ all segments (form a}, Ut is probable further, 
ess Tint pach dy of, Caterpillars. now living, Ch. epraor 


a 


ny. * Studien sur Descendenatheorie” ( Researches on the 
hetry °), Vol i, Onthe ast Catinse af it sheiainiont : 
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is the original, 2, older form, on account of its still showing 
the different stages of development in their completeness 5 the’ 
younger, or more advanced fourm, viz., CA. porcelius, proves 

that each new marking, acquired during the. progress of deve: 
lopment, appears first in the later stages and. them praduall 

extends to the earlier stages, The whole of this view is well. 
supported by the® markings upon the complete form -of ‘the 
other species belonging to the genus Cherocampa, of which the 
development of the larva is still unknown in its different stages. 
These other species may be divided into three groups, corre- 
sponding to forms 4, ¢, and @ of the phylogeny in such o manner 
that wherever the subdorsal streak remains in perfection, the 
eye-spots are not developed, and wherever these show them- 
selves the subdorsal streak is decreasing. Form a (tirst group) 
is known in the full-grown caterpillars of three species (CA. 
syriaca, Daraspa myron, and D, cherilus) ; to the second group 
(form ¢) belong the above described C4, clpcnor and Ch, porcellus, 
together with several others; the last group (form' 7}, which 
shows completely developed eye-spots on all segments, is even 
more numerously represented by C4, disecta, oldentandia, alecto, 
acteus, tersa, and celerio. The species of the genus Chrre- 


campa which Weismann examined, therefore represent three 


phylogenetic stages of development, and it is interesting that 
the tropical species are the most advanced ones, It is probable, 
indeed, of one species, viz., Ch. ceferiv, that in Europe it shows 
form ¢ in the markings of its caterpillars, while in India the 
larve: of the same species have already attained form a. 

II. In a similar way the author shows that markings upon 
the larve of the genus Detlephila, to which the well-known 
YD. exphorbie (commonly called Sphinx) belongs, have passed 
through seven phylogenetic stages of development, viz., (1) 
caterpillars without markings ; (2) with a subdorsal streak ; (3) 
with a ring-shaped spot upon the last segment but one ;. (4) with 
similar but not altogether perfect spots upon all segments ; (5) 
with eleven perfect ring-spots upon the subdorsal streak ; (6) 
with these ring-spots but without the streak ; (7) with a double 
row of ring-spots. Nowhere in the development any deviation 
from this order is noticed, and the living species of this genus 
form five groups, the markings of their full-grown caterpillars 
corresponding to the phylogenetic forms Nos. 3 to 7. 

I{1. A somewhat smailer number of stages of development is 
apparent in (he genera Smertuihus, Alucroglossa, Lterozar, 
Sphina, Auceryx, which Weismann investigated less extensively 
than those mentioned before ; however, he points out that upon 
their larvae the simple subdorsal streak combines, in the course 
of development, with other longitudinal or obliqte streaks, or 
becomes less distinct as the others increase in intensity. 

Now Weismann considers that the remarkable contormities in 
the development of all the larva markings he investigated is the 
gurest proof that we are dealing with a phenomenon of inherit- 
ance. Indeed three laws may be said to be established by these 


conformities, viz. (i) the development begins with the simple | 


and progresses to the more complicated markings ; (2) new 
markings first appear in the last stage of individual development ; 
(3) these new markings then gradually pass backwards to the 
earlier stages and thus replace the older ones, causing them to 
disappear entirely. Weismann gives the following explanation 
of the phenomenon referred to in the second law :—-Supposing 
that the respective markings are of use to the caterpillars, that 
therefore they are retained in subsequent generations hy natural 
adaptation, this use can only be real if the caterpillars are’ big 
enough to resemble the different parts of the plants on which 
they feed, and thus escape being noticed by their enemies ; and 
if a sufficient lapse of time is piver? fot carrying this protection 
into effect. Both these conditions, however, are tunited in. the 
last stage of development, where the caterpillars have attained 
the necessary size, and which is the longest of all stages. The 
use of the colour of caterpillars, and the markings upon them, is 
also perfectly evident. The younger ones are green as long'as, 
during the day they remain on the leaves of the plants they feel 
on; they do not then form a contrast with the colour of the leaves 
themselves, The older caterpillars remain green if the thick 
foliage of the plants protects them under all circumstances ; | 
if, however, the foliage is less dense, so that the caterpil- 
lars, ag soon as they 
be easily distinguished among théin, they leave the green leaves: 
in the day-time, and try to hide on the stems of the plants and 


ave grown bigger than the leaves, can.” 


among withered leaves; in that case, to complete the protection,” . 


their colour changes fram green to brown. 
‘of the chdractenstic. markings upon cater} 


The biological value." 
lars, quite indé>.: 
from the fact that. \ 
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the caterpillars which live permanently in the dark, or those 
of the Microlepidoptera, just a3 Tittle as those of the first stages 
of rhage of most butterflies, have no markings at all; 
their small size, or their habit of hiding themselves, sufficiently 
protect them from their enemies; they, therefore, need no 
markings to insure their safety. When the caterpillars are 
getting bigger the Jongitudinal streaks became yseful, as through 
them they do not contrast so much with long-shaped leaves, fir- 
needles, or stems, The caterpillars with longitudinal streaks, 
such as those of Satyride, Picridir, &c., almost without excep- 
tion live on fir-trees, grass, or plants growing among grass. 
The oblique streaks in the segments of other green caterpillars 
imitate the lateral ribs of the large leaves upon which these 
species live, The eye- and ring-shaped spots form another 
means of protection. On the one hand, they may imitate the 
berries of the plants on which the caterpillars feed, and protect 
the latter, inasmuch as the berries are still unfit to be eaten at 
that particular: time (Deslephila hippophaes). On the other hand, 
the spots, greatly resembling eyes, most decidedly act as means of 
frightening the enemies of the larva ; this is particularly the 
case with the Chwrocampa species, as, whenever any danger 
threatens them they draw their foremost segments into the fourth 
and fifth ones, and the eye-spots upon these then glare on the 
puffed-up fore-part of the animal. Weismann has proved this 
experimentally, by throwing such caterpillars as food before 
birds, and then watching the expression of fear on the part of 
the latter. There are other caterpillars the markings upon which 
cannot possibly be looked upon as means of frightening their 
enemies, as their repulsive odour or taste alone suffice to ward 
off the Insectivora. Wallace has shown that such insects bear 
their many coloured marking like a stamp of their unfitness for 
food, and already by this frighten off insectivorous animals 
Weismann has proved by some experiments that lizards not only 
refuse certain caterpillars (Smerinthus, Sphinx, &c.) at all times, 
but are even diffident towards others which are marked in a 
similar manner although quite edible, and only eat them after 
minute examination. 

It is certain that many of these useful markings were acquired 
by natural adaptation (Naturzuechtung), and it is quite beyond 
douht that others have resulted from the internal laws guiding 
the formation or growth of caterpillars, 7 ¢., through correlation 
of the different parts of the insect, independently of all useful- 
ness. This is proved by the retrograde movement of the mark- 
ings acquired in later stages towards the earlier ones, where the 
markings can but be perfectly useless. The eye-spots,. in the 
name way, first appear through natural adaptation near the head 
or the tat] of the animal, and are then of nse ; but later on they 
spread over the other segments also, and here they only reappear, 
because in articnlata the gencral tendency exisis to develop all 
syments in an equal manner. On the other hand the gradual 
rhsappearance of certain markings must be ascnbed to natural 
adaptation, because under different conditions of life, more useful 
markings supplanted the existing ones, which had become useless. 
lf the pecoud phylogenetic form of the Sphingide caterpillars 
with single longitudinal streak, seems to mdicate that the animals 
then lived on grass, these streaks became useless and even 
obnoxious when the caterpillars selected shrubs and trees for 
their food, and were then replaced by the more appropriate and 
useful eye-spots. 

In short, as far as Weismann investigated the markings of 
caterpillars, particularly those of SpZinged, he could prove their 
development to be caused by external influences (natural adap- 
tation and subsequent cgrrelation), and could consequently 
reject the assumption of a special creative or form-shaping 
power. 
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DALBERTISS EXPEDITION UP THE FLY 
RIVER, NEW GUINEA 


THE Sydney Mail of Saturday, January 20, contains 
a long account of the expedition of the Italian 
naturalist, D’Albertis, up the Fly River, New Guinea, 
translated from his diaries, and communicated by Dr. 
George Bennett. Signor D’Albertis left Sydney, April 
20, 1876, in the mail-steamer, Brisbane, and rea 

Somerset, Cape York, on May 1, where the steam- 
launch JVeva, which had been provided for the purpose of 
the expedition by the liberality of the good citizens of 
Sydney, was discrnbarked and equipped, On May 19, 
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after various small casualties, a start from Port Somerset 
was effected, and Katow, on the coast of New Guinea, 
reached on the second day. Hence the mouth of the 
Fly River, already well known to D’Albertis from his 
previous expedition in the ZWangowan, in 1876, was 
soon entered, and more or Icss progress was made every 
day. The land traversed appears to have been mostly 
low and swampy. Qn June 20, being on shore, Mr, 
D’Albertis ascended a hill 250 feet high, and from the 
summit saw some “very high mountains” in the north- 
east, fifty or sixty miles distant—probably part of the 
“great Charles Louis range.” On Pee 28, after having 
been for some time aground, and only got off by an 
unusually heavy flood, it was determined to retnra and to 
try the western branch of the Fly River. The strong 
current and other adverse circumstances rendered it ne- 
cessary to abandon this attempt likewise, after about a 
week’s struggle, and the eva returned to the coast, when 
the expedition passed several months amongst the islands, 
and finally returned to Somerset in November. The fol- 
lowing is Mr. D’Albeitis’s summary of his discoveries ~~ 

“ After my long narrative ] shall conclude with a few 
words expressing my regret at not having been able to do 
more, But it is often not the pioneer who shows the way 
that attains the most glory, but those who follow him ; it 
is easy to hear of a road, but very difficult to find one 
out. J wish every success to any explorer of this part of 
New Guinea (should I not be able to return and complete 
my work), and I hope that the little I have done will be 
some guide and enable him to find his way more readily 
than J did mine, and to correct any errors I may have made. 
Ry this exploration we are now acquainted with a rdad into 
the interior of New Guinea, which is of the more import- 
ance, as it is so near to Somerset, where a line of large 
steamers calls twice evcry month. We have also found a 
passage from Moatta to the Fly River, shorter and safer 
than the one previously known, and a passage which, when 
properly surveyed, may be found navigable for larger 
ships. The richness of the land we visited, its vegetable, 
and probably mineral, products, the soil suitable for many 
of the most valuable plants, as coffee, sugar, cotton, india- 
rubber, sago, tobacco, nutmeg, &c., ought to attract the 
capital of the colony to open up the country. The Dutch 
from their part of New Guinea, although on a small scale, 
derive some trade. The part of New Guinea into which 
we penetrated, was in latitude 5° 30’ S., and ran about 
500 miles on the windiny river, the course of which may 
be seen on the chart appended, and it almost forms a line 
of demarcation between that part of New Guinea claimed 
by the Dutch, and that remaining as yet unclaimed by 
any nation. 

“About the Fly River, as far as I could judge, the natives 
appear less numerous than J have seen in other parts of 
New Guinea, and the land is cultivated in a smaller 
quantity, so that in this part of New Guinea the settler 
will not find the same difficulties which I have pointed 
out on former occasions when spcaking of the south- 
eastern peninsula, where the natives are more nume- 
rous, and possess and cultivate all the best land. I 
have a dase Baron von Mueller’s report on my collec- 
tion of dri 








ried plants ;' and on the return of Prof. Liversidge 
to Sydney he will report on the small collection of mi . 
&c,, I submitted to him for examination. On a day not 
far distant I hope to give the ethnological report on the 
natives, their weapons, &c., also on the mammals 

the birds collected, the latter consisting of about 
species, many of which are new, or only recently describe 
from specimens obtained during my first visit to the Fly 
River, I have also a rich collection of reptiles, fishes, 
both of salt and fresh water, some beetles, and some fi 
water and land shells, | mjuirpsen expect that the voyage 
of the Neva will be remembered by those who tale aa 
interest in New Guinea, and by the scientific world, 


t Sonie extracts from this were given in our last issue, p. 438. 
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THE PHYSIOLOGICAL ACTION 


D* TERMINATION of Electro-motive Force—Soon 
after the first experiments were announced, certain 
hysiologists said that although the results of the action of 

fight which I have just described may be observed, to say 

there was a change in the electro-motive force, as stated in 
the earlier communications, was not correct. That the 
effect was due to an alteration in the electro-motive force 
had been proved, but experimental details were reserved for 
the second part of the investigations, At first Sir William 
Thomson's electrometer was used, but the amount of 
electric potential to be measured was too small to get 
good results. Another plan of determining the electro- 
motive force was adopted. This was the method intro- 
duced by Mr, Latimer Clarke, the eminent electrician, 
and described in his work on “ Electrical Measure- 
ments.” The instrument devised for this purpose is 
called by him a Potentiometer, and measures electro- 
motive forces by a comparison of resistances. Practicaiy 
we found the Daniell’s cell far too strong a battery to use 
asa standard of comparison, A thermo-electric junction 
of bismuth and copper was substituted for it. One end 
of the junction was constantly heated by a current of 
steam passing over it, the other being immersed in melt- 
ing ice. The electro motive force of this thermo-electric 
junction, as estimated many years ago by Keynault, is 

extremely constant, and is about the ,},th part of a 

Daniell’s cell. By means of this arrangement the follow- 

ing results were obtained :—The electromotive force of 

the nerve-current dealt with in experiments on the cye 
and the brain of a frog varies from the gjgth to the 
roth of a Daniell’s cell. Light produced an alteration 
in the electro-motive force. This change was, in many 
instances, not more than the ,g4gqth of a Daniell’s cell. 

But though small it was quite distinct, and proved that 

light produced a variation in the amount of the electro- 
mutive force. By the same arrangement the gastroc- 

nemius mus le of a well-fed frog gave ¢sth of a Daniell ; 
the same muscle from a lean frog which had been long 
kept, gave g}yth of a Daniell; and the sciatic nerve of 
the well-fed trog z}oth of a Daniell, Dr. Chailes Bland 

Radcliffe states, n his “‘ Dynamics of Nerve and Muscle,” 

p. 16, that he obtained by means of Sir William Thomson’s 

quadrant electrometer, from_a muscle a positive charge 

equal to about the tenth of a Daniell’s cell, a much grcater 
amount than ascertained by the method | have just de- 
scribed. 

The electro-motive force existing between cornea and 
posterior portion of the sclerotic in a frog amounts to 
,c. part of a Daniell, and between the cornea and 
cross section of the brain is about four-fifths of the above. 

Effect of Temperature on the Eye of the Frog.—¥rom 
numerous experiments on the irritability of muscle in- 
duced by the excitation of nerve, it has been satisfactorily 
proved that a temperature of about 4o° C. destroys the 
action of motor nerves in cold-blooded animals, Up to 
the present time we are acquainted with no observations 
as to the temperature at which a terminal sense organ be- 
comes incapable of performing its functions, Having 
satisfactorily proved that the retina ts the structure in 
thé eye producing the electrical variation observed, it be- 
comes evident that as long as this phenomenon can 
be detected the retina is still capable of discharging its 
normal functions, In order to investigate thoroughly the 
effect of an increasing temperature on the sensibility of 
the retina, a method of procedure was adopted of which 
the following may be taken as a general account :— 
A frog was killed, the two eyes removed rapidly from the 
body ; the one eye was placed on electrodes and main- 
tained at the ordinary temperature of 16° C., while the 


5 Briday evening Lecture by Prof. James Dewar, M A., at the Royal 
Oey March 31) +876, See Navuue, wl. vii, p aq. Continued from 
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other was placed on similar electrodes contained in the 
interior of a water bath having a glass front, the sides of 
the air chamber being lined with black cotton wool satu- 
rated with water. Into this chamber a delicate thermo- 
meter was inserted, and the currents coming from the two 
eyes were altergately transmitted tothe galvanometer every 
five minutes by means of a commutator, the temperature 
and the electrical variation produced by the same amount 
of light being noted in each case. The general results are 
shown in the following table : — 


Table showing Comparative Effect of Temperature on 
Senstbility of Frog's Eye. 


Eye kept po ame o Eye at d fferent Temperatures. 


Inmual Effect. | Final Effect. Temperature. 'Inutial Effect Final Effect. 


55 28 16°C, 58 2t 

6t 28 19° C, 55 16 

53 27 JC 95 14 

53 39 29° (. 97 5 

53 45 29° C. , 103 ~ 4 

60 45 37° 4 65 = 5 

60 50 38° C. 65 some ff 
3 qt 43| .. =e5 

te 40 43°C. —_,_ no effect. | no effect. 


The initial amount of current was, however, increased 
on the whole by the action of the higher temperature, 
thus showing that the sensibility to light does not depend 
on the amount of current circulating through the galva- 
nometer. It will be observed, on inspecting this table, 
that the eye maintained at the temperature of 16° C. 
remains tolerably constant in its initial action, although 
it gradually gets more sluggish, whereas the final effect 
steadily rises. On the other hand, in the case of the eye 
subjected to a higher temperature, the initial effect seems 
to have a maximum about 29° C., then gradually dimi- 
nishes, and vanishes about 43° C., the final effect con- 
tinuously falling and being actually reversed. To succeed 
in this experiment it is necessary to heat the electrodes 
which are to be used in the water bath up to 40° C,, in 
order to be certain that no changes are induced in the 
electrodes themselves that might be mistaken for those 
above mentioned. An eye that had been placed in dilute 
salt solution along with lumps of ice was found to have 
the usual sensibility to light. 

Effect of Temperature on the Eye of Pigeon.—Having 
succeeded in exper menting with a water-bath in the 
manner above described, it appeared interesting to ascer- 
tain if the eye of a warm-blooded animal would be bene- 
fited by being maintained at the normal temperature of 
the body. The head of a pigeon was placed in the water 
bath at a temperature of 40°C., the eyes were found 
sensitive to light, the action, however, being always a 
negative variation ; but instead of vanishing quickly, as it 
does at the ordinary temperatire; kept up tts activity for 
at least an hour. Forexample, in one experiment, the 
electrodes being placed on the corneas so that the cur. 
rents were balanced, sensibility was active for an hour 
and a quarter, but half an hour later it had almost disap- 
peared. In this experiment the sensibility of the eye ts 
shown by the large deflection produced by a single candle 
at different distances, thus :— 


Distance of Candle Divisions of Galvanometer 
from Eye. Scale 
g feet... a 
6 feet ... 180 
Zfeet .., 230 
x foot 420 


Sensibility of the Optic Nerve.—When the retina is 
entirely removed from the eye-ball, and the optic nerve ig 
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still adherent to the sclerotic, no effect of light can be 
detected. It now appeared possible to examine this 
question by repeating Donders’s experiment of focussing 
an image on the optic digc in the uninjured eye, when no 
electrical disturbance ought to occur. This was done in 
the eye of the pigeon, but an image free fom irradiation 
on the optic disc could not be produced, and consequently 
there was always an electrical effect observed. 

Exhaustion and Stimulation of the Retina.—When the 
same hght from a fixed position is allowed to act on the 
eye for successive intervals of time, say two minutes of 
light and two minutes of darkness, it gradually falls otf 
in electrical sensibility. Thus, a candle at nine inches 
gives ~ following results when successively used as a 
stimulus :>— 


Initial Effect. Final Effect 
Ist experiment 289 254 
2nd ‘45 a 171 . 276 
grd yy 140 282 
gth *” 122... ue 874 


These figures show a rapid fall of the initial effect. 
In these circumstances, it is evident that the image being 
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Diagram showmg the recording portion of Regnault’s Chrovograph aa, 
lambs of recording fork, worked hy electro-magnets,GG  ¢, stilette on 
Jumb of recording tuning furk. 8 B, levers mm connection with armatures 
of electro-magnets, FF, and bearing markers, Dp, which, along with ¢, 
record on £, a stcip af blackened paper passing over pulley 


always localised on the same minute portion of the retina, 
only a few of the rods and cones of that structure are 
really exhausted. If the eye be allowed repose in the 
dark for a period of from half an hour to an hour, it will 
regain as much as triple “the exhausted sensibility. But 
another mode of proving that only a minute portion of the 
retina was affected was to show that an alteration of 
position of the image by a shght movement of the lumi- 
nous body was followed by a new electric variation, In 
order to vary and extend the action of a retinal image it 
is necessary to suspend a steady lamp by means of an 
indiarubber cord or spiral spring, so as to be able, 
by inducing vibrations in any direction, to stimulate in 
rapid succession different retinal areas, (n oscillating 
a pendulum of this kind, an electrical variation is ob- 
served whenever the amplitude of the vibrations is 
increased, and by inducing a combination of vibrations, 
the electrical variation observed corresponds to what 
would be found if the luminous intensity were sixteen 
times as great as that of the station: ry light. Similar 
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experiments may be made by throwing an image from a 
small silver mirror connected with a metronome. The 
rapid exhaustion of the eye may be most readily demon. 
strated by cutting off the anterior half of the eye, leaving 
the vitreous humour in contact with the retina, observing 
the effect of a candle, and then subjecting it to the action 
ofa magnesium lamp. The sensibility will now be enor- 
mously diminished. The electrical variations resulting 
from the respective actions of a candle and a magnesium 
lamp placed at the same distance from the eye were as 
OHOWS i 


Initual Feffect. Final Effect. 
Candia 2, 1. 38 eevee 8 
Magnesium lamp ... 120 4. 6. 135 


This experiment proves that an increase of 200 per cent. 
in the illuminating power of a source of light only triples 
the electrical effect. Thus the eye becomes less sensitive 
as the illumination increases. 

Chronometrical Observations.—A series of experiments 
have been begun with the object of measuring the time re- 
quired from the initial impact of light before electrical varia 
tion is produced. As the electrical variation has been shown 
to agree with our consciousness of lummmous effects, it be- 
came an interesting pomt to ascertain whether the time 
occupied by the action of light upon the eye of the frog is 
similar to the time occupied 1n its action upon the eye of 
man. A good many years ago, Prof. Donders and his 
pupil, Schelske, performed a number of experiments by 
which they determined that the time required by the 
human being to observe light and to signal back the im- 
pression occupied about ,4th of a second, That is to 
say, jyth of a second 1s occupied by the action of light on 
the eye, the transmission of nerve-current to the brain, the 
change induced in the brain during perception and voli- 
tion, the time tor the transmission of the nerve-current to 
the muscles, on signalling the result, and the time occu- 
pied by muscular contraction. ‘The true period of latent 
stimulation in the case of man must therefore be a very 
small fraction of a second. In order to attempt a solu- 
tion of this problem a chronograph made by Dr. Kémeg, 
of Paris, was employed, A diagram of the recording por- 
tion of the instrument is given above. The experimental 
arrangements were as follows : the galvanometer, the eye 
apparatus, and the chronograph being in separate rooms, 
one observer was stationed at the galvanometer for the 
purpose of signalling the moment the needle worked, 
which was recorded by one of the markers D in the 
diagram, the other marker being used to register the time 
of initial action. 

The jirst experiment was to transmit at a known 
moment, through the eye circuit in the dark room, a 
quantity of current equal in amount to the electrical 
variation produced, when the eye was stimulated by a 
flash of light from a vacuum tube, and to record the 
difference of time between the origin of the current and 
the observer's signal from the galvanometer. : 

The second experiment was to flash a vacuum tube at a 
known moment in a room whcre the eye was placed, 
and to record as before the instant the galvanometer 
was effected. From the first observation we ascertain 
the minimum amount of time necessary to overcome the 
inertia of the instrument, the observer's personal equa- 
tion, and the signalling under the conditions of the ex- 
periment. If this result is subtracted from the record 
of the second observation, the difference will repre- 
sent the latent period of light stimulation, From @ 
large number of experiments made on the eye of the 
frog we have found the latent period amounts to less than 
yyth of a second, but its absolute value must be ascet- 
tained by some method not liable to the variations that 
are inevitable to the process described. Altogether the 


problem is one of great difficulty, but farther investigations 
are in progress, .jpD 
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| fectly perceptible to the mind ; as to an infinite condensation of 


ASTRONOMICAL BIBLIOGRAPHIES 


PROF: HOLDEN, of the Observatory of Washington, 
U.S., lately read to the Washington Philosophi- 
cal Society a paper on “Special Astronomical Biblio- 
graphies,” in which a_careful comparison of one section 
of the “ Reference Catalogue of Scientific Papers,” by 
Mr, E. B. Knobel, F.R.A.S. (lately mentioned in these 
columns), was made with a MSS. catalogue on the same 
subject (nebulz and clusters) which Prof. Holden had 
compiled for his own use. Only one mispnnt was found 
(op. cit., p. 377, for Compiles Rendus, vol. 28, p. $37, read 
p. 573) and only one omission of a highly important 
paper, the “Siderum Nebulosorum Observationes, Hav- 
niensis” of D’Arrest. The list of works given by Mr. 
Knobel might be still further extended, but in its present 
state it is very accurate and extremely useful, 

A list of bibliographical works available to the astrono- 
mer for consultation is given, which we extract :- 
‘ 1. WEIDLER, “ Bibliographia Astronomica,” &c., 1755, 

vo. 

2. SCHEIBEL, “ Astronomische Bibliographie,” &c., 
1789- 8, 8vo. 

3. LALANDE, “ Bibliographie Astronomique,” &c., 1803, 
4to 


4 Reuss, “ Repertorium Commentationum,” &c., vol. 


v. 1804, 4to. 

gs. Youna, “ Natural Philosophy,” vol. ii. pp. 87-520, 
2 vols., 1807, 4to. 
‘ 6. SOHNKE, “ Bibliotheca Mathematica,” &c., 1854, 
vO, 

7. [SCHUMACHER], “ Catalogue des Livres Composant 
Bibliothéque de Feu,” Prof. Schumacher, Part 1, 1855, 

vo, 

8 Struve, “ Catalogus Librorum in Bibl. Spec. Pul- 
lovensis,” 1858, 8vo. 

g. Roya Society, “Catalogue of Scientific Papers,” 
6 vols., 1867-72, 4to. 

10. DARBOUX et HOUEL, Bulletin des Sciences, &e., 
8vo. (serial). 

11, PocGENnDorF, “ Biog.-Liter. Handwérterbuch,” 2 
vols., 1863, 8vo. 
12. nh WOLF, Sonnenflecken-Literatur, Astr. Mit., 8vo. 
sevtal). 

13. R. Wotr, “ Handbuch d. Mathematik,” &c., 2 vols., 
1872, 8vo, 

14. CARL, “Die Principien d. astr. Instrumenten- 
kunde,” 1863, 8vo., p. 16t [Literature of Micrometers ]. 

15. BELGIUM ACADEMY OF SCIENCES, “ Bibliographie 
Académique,” 1875, 8vo. 

16, ST, PETERSBURG ACADEMY OF SCIENCES, “ Ta- 
bleau Général,” &c., Part 1, 1874, 8vo. 

17, ENGELMANN, “ Literatur d. astronomische Nach- 
richten,” &c., Bessel’s Abhandlungen, 1876, 3 vols., 4to. 

18. KNOBRL, “Reference Catalogue of Astronomical 
Papers and Researches.” Afon. Not. R.AS. 1876, Nov. 

19. HOLDEN, “ Index Catalogue of Works on Nebulze 
and Clusters of Stars, 1876,” MS. 

Almost any desired paper may be at once found by 
means of these works, and Nos, 3, 4, 8, 9, 13, 16,17, and 
18 are practically indispensable. 





MENDELEEF'S RESEARCHES ON 
MARIOTTE’'S LAW 


[IX compliance with your request I hasten to make known, 
through your esteemed journal, to the scientific public of 
England, the results of ~y researches on the Boyle-Mariotte Law. 
Special reasons which I have explained in the Russian SFournal 
of Artillery (August, 1872), urged me to undertake new re- 
searches on this law. They are briefly as fullows :— 
rt, It is impossible to admit in theory that under pressures 
infinitely great gases can bé condensed into a volume infinitely 
amall ; or, in other words, that it is possible to introduce into a 
volume an infinitely great mass of condensed gas. Although 
finitely great pressures be practically anrealisable they are per- 


matter it is quite inconceivable, otherwise we must adout the 
existence of an atomic substance without volame, The experi- 
ment of Cagniard-Latour developed and verified by MM. Wolf 
Drion, Andrews, and myself lead us to an inevitable con- 
clusion, viz, that at a certain known temperature all gases 
and vapours can no longer be transfurmed under any pressure 
into liquid, but remain m the gaseous state, endowed with elas: 
ticity, but pos ale of cohesion. At a lower temperature the gas 
may be transformed into lhqud; but at a higher temperature it 
remains gas, whatever be the pressure. I gave to this tempera- 
tere (Lseh, Ann., t. 119, p. 11) in 1860 the name of “‘ tempera- 
ture of absolute ebullition ;” in 1872 Dr. Andrews gave it the 
name of ‘‘ critical point.” 

Imagine a mass of gas at a temperature higher than this, and 
suppose that this mass 1s subjected to pressures always increasing ; 
if the Boyle-Mariotte Law is accurate the volume ought to diminish 
m inverse proportion to the pressure. If we represent this 
same mass of gas at a temperature a little less than that of abso- 
lute ebullition, the gas transformed into liquid will cease to be 
compressed as before, as the Boyle-Manoite Law requires. 
Consequently, there is no doubt that we ought to come to the 
paradoxical conclusion :—A gas can be more compressed than a 
liquid or sohd. As there is reason to believe that oxygen at 
the ordinary temperature 1s hotter than at its temperature o 
absolute ebullition, the Boyle-Mariotte Law bemg admitted, 
under a pressure of 2,000 atmospheres, we ought to find a specific 
weight of oxygen greater than that of sulphuric acd, and the 
pressure being 10,000 atmospheres, its density would reach that 
of mercury, But it is impusstble to admit this, yudging from 
what we know of the relation whi.h subsists between the atomic 
weight of the elements and their density in the free state, as well 
as in their combinations with other elements. It is sufficient to 
indicate that a very great density is the peculiar property of 
combinations, the elements of which are endowed with a con- 
siderable atomic weight. Con-equently, it cannot he admitted 
that elements having so small an atomic weight as oxygen can be 
condensed to any very considerable degree, no matter in what 
state. We must then conclude, 2 Ariore, that under high pres- 
sures the Boyle-Manotte Law is inapplicable. 

2, The researches of Rumford, which date from last cen- 
tury, relating to the density of the combustion gases of powder ; 
also the researches of M. Natterer, on the compressibility of 
gases like oxygen, the oxide of carbon, hydrogen, and air, made 
in the years 2550 ¢f sey., are completely in accordance with the 
conclusions stated above, and show that under high pressure 
gases are endowed with a positive compressibility analo,ous to 
that of solid or hquid bodies, I mean by positive compres- 
sibility that property by which bodies, in praportion to the 
increase of pressure, diminish in volume Jess yapidly than 
the pressures increnses. In cases where the B syle-Mariotte 
Law is found exact, the product pz of the pressure 9 into the 


volume v remains constant ; and ee = ©, When the com- 
pressibility is positive this product 4 v increases together with the 
increase of the pressure, and consequently d a) > Oo, 


3. At the same time MM. Despretz, Regnault, and many others, 
have conclusively demonstrated that gases like carbonic and sul- 
phuric acid, which are translormed into liquids under conside- 
rable pressure, possess a negative compressibility, so that for them 


@ yy eo. M. Regnault has found the same negative compres- 


sibality for air, nitrogen, and the oxide of carbon under pressures 
higher than that of the atmosphe.e as far as thirty. It necessanly 
follows thatif the dataof MM Regnault and Natterer are correct, 
the negative compressibitity of air becomes under a certain pressure 
above thirty atmospheres, equal to zero, and therefure positive. 


When “iy = Q, Mariotte’s Law is verified. Consequently 


there is a certain pressure above thirty atmospheres under which 
Mariotte’s Law is applicable; under pressures below that pomt 
the compressibility 1s negative ; under pressures above the same, 
it becomes positive and remains so to the end. : 

4. Although there is no doubt that the Boyle-Mariotte Law 
is not rigorously applicable even unde: moderate pressures, yet 
the prevailing doctrine, so rich in mstruction on the nature of gases, 
which deduces all their properties from the wm wva which ani- 
mates their molecules, adeeins the suppvus’tion that in the rare- 
faction of gases the distances between these molecules increase to 
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auch an extent that their mutusl attraction is destroyed ; and in 
this case gases areas exactly with the Boyle-Mariotte Law. On 
this hypothesis the law becomes a limit towards which every 
gaa tends in proportion as the distance between its molecules 
increases, and in proportion as their wis vive and the rapidity of 
their motion increase. That idea finds no support in facts. if it 
were accurate, then, at a certain high temp gases, espe- 
cially those whose density is not great and whose particles are 
endowed with « very great rapidity of movement, ought to con- 
form rigidly to the Buyle-Mariotte Law ; but this is inconceiv- 
able, leading, in fact, to the paradox examined above. More- 
over, the res-arches of M, Regnault on hydrogen, the lightest 
of gases, have shown the very op; osite, hydrogen being positively 
compressible under pressures ony a little higher than that of the 
atmosphere. It indubitably follows that in reference to the 
diminution of a mass of a gas fillirg a cortain volume and the 
increase of the rate of movement of the molecules, we cannot 
expect a rigorous compliance with the Boyle-Mariotte Law. But 
we must make certain of finding positive errors, and the follow- 
ing are the grounds which urged me to have recourse to new 
experiments in reference to the application to gases of the law 
with which we are dealing. 

These grounds were explained by me in 1872; since thea 
similar ideas have been published by many others, Never- 
theless, so far as I know, these ideas are far from having been 
generally adopted into science. It is evident that to combat an 
established opinion, a single 2 ical conclusion is insufficient ; 
new researches are necessary, all the more that doubt may arise 
in the mind on the accuracy of the data of experiments, not only 
such as those of Rumford and M. Natterer, but even those which 
the celebrated experiments of M. Regnault have established. On 
examining critically the processes of the last-named eminent 
experrmenter, we may not be able to discover any cause to ex. 
plain the positive deviations which he has obtained for hydrogen, 
although it is possible to admit that the negative deviations depend 
on some defects in experimenting. New experments and re- 
searches thus became indispensable ; above all, for the purpose of 
verifying the data of MM. Regnault and Natterer, following 
methods not less precise than those which these ob:ervers em- 
ployed. ‘Thus it was specially necessary to experiment on the 
compressibility of gases under pressures Iess than that of the 
atmosphere, seeing that until 1872 there had Leea no accurate 
researches on this puint. 

I distributed as follows the work undertaken by me in 1872 :— 
I commenced with pressures Jess than the pressure of the atmo- 
pone and I passed from that to pressures which exceeded 
those employed by M. Regnault. For the latter purpose I 
devised in 1872, and have now constructed, a compound 
manometer, containing alternate columns of mercury and of 
water, and permitting the measurement of exceedingly great 
pressures by means of a large number of very low columns 
of mercury, However, at present I shall not dwell upon 
this side of the researches, seeing that the expersments are stul 
being anied on; I shall only endeavour to explain the main 
p ints of the practical processes, and the results obtained under 
small pressures. The first experimental researches made by me 
on the compressibility of air under pressures less than that of the 
atmosphere were made by means of very simple apparatus, 
Imagine a vessel A terminated above and below by tubes. The 
upper tube is always in communication with a syphon baro- 
meter, or, as I call it, a baro-manometer. In this apparatus the 
height of the column of mercury meavures the elasticity of the 
gas in the vessel. It is easy to make the volume of gas im the 
baro-manometer remaino tke same all the timo, notwithstand- 
ing the variety of pressures. To accomplish this it is only 
hecessary to arrange so that we may at pleasure increase 
or diminish the quantity of mercury in the baro-manometer. 
The lower tube of a serves to introduce and to withdraw 
the requisite quantities of mercury. It is not necessary to see the 
height of the mercury in the vessel; the mercury here serves 
only to measure the volumes, and consequently, if we close the 
feeding-tube by means of a cock, and if by means of an empty- 
ing tube we allow all the mercury in the vessel to escape, we 
may ascertain the capacity of the whole reservoir ; by emptyin 
only a part of it we may ascertain the volume of the gas at eac 
moment. Thus the weight of the mercury, directly ed by 
means of a balance, gives immediately, in all my researches, the 
volume occupied by the gas in each particular case, The first 
expenments made in 1873 on air, showed me that air urder 
pressures lower than that of the atmosphere possesses a positive 
compressibility, and that the :mal’er the pressure the more are 


the divergences presented by air from Boyle's Law increassd. 
The first apparatus was constructed in a very simaple manner ; 
some errors might be suspected, and this is why I am mot oun- 
fident of the results obtained. 1 therefore constructed « second 
and a third apparatus, modifying eunorahe nat only the dime’, 
sions, but also the very construction the details of the 
apparatus, J then arranged a fourth apparatus, by means of 
which, with Michel Kirpucheff, whose death is a sensible loss 
to Russian science, I made numerous observations, The repart 
of these ig erieniae was given by me in 1874 to the Russian 
Chemical Society, and printed in the Sulfein of the St. 
Petersburg Academy of Sciences, The experiments themse} ves 
are described in considerable detail in vol. i, chap. 9, of my 
work ‘On the Elasticity of Gases.” It is impossible to deacrile 
in an article the great number of particulars which belong to 
these researches ; we are limited to the more important details 
which I have introduced into this inquiry, as also into my sub- 
a aa investigations, 

he normal metre and normal kilogramme which I employed 
were compared with the Paris standards at the Conservatoire dea 
Arts et Métiers in concert with M. Treeca; their sub-divisions 
were then carefully verified. 

I had to work a long time at the construction of the baro- 
meter, and I found out a new process for constructing this appa- 
ratus, which consists specially in terminating the end of the 
barometric chamber by a capillary tute bent downwards. By 
means of this tube it is possible to expel the Ja.t traces of gas 
which remain in the vacuum, and thus to show the experiment 
of obtaining an absolute vacuum, #.¢., to construct a barometer 
such that with the diminution of the volume of the chamber the 
indications do not vary. The construction of two barometer, 
with a common chamber and a single descending capillary tube 
affords an easy means of obtaining with the greatest precision 
the determmation uf the feeblest tensions in the barometric 
chamber. It w» only necesary to direct the telescope of the 
cathetometer to the top of the column of mercury in one of the 
baroineters when the mercury in the other is at its maximum 
height, and when the volume of the vacuum is very small ; then 
pouring out the mercury cuntaincd in the other barometer, and 
thus diminishing the pressure which acts upon the vacuum, we 
may increase its capacity. Then she least quantity of gas con- 
tamed in the vacuum will give an increase of height in the baro. 
meter observed. By constructing the barometer with the 
greatest care, and filling it with mercury distilled according to 
Weinhold’s process, it is possible, as our numerous researches 
with M. Hemilian have proved, to obtain a perfect barometer 
requiring no correction for the tension of air which may re- 
main in the vacuum. This result is obtained solely by means 
of the capillary tube re erred to above. The process shows, 
moreover, the possibility of constructing barometers without 
boiling the mercury and witt out removing them from the po-i- 
tion which they are ultimately to occupy. ITere then is an un- 
doubted improvement in the construction of an apparatus so 
important as the bar meter, in a great number of physicsl 
researches. 

Next a very long time and a great number of trials were 
necessary in order to attain the desired uccuracy in measwit g 
heights. 1 always employ the comparative method, consistiny 
in placirg beside the heiyht to be measured a standard metre, 
well tried beforehand in all connections. My normal measures 
are generally in the form of tubes, in the inside of which is in- 
troduced water which enables me to a dale at each moment 
the temperature of the measure, and if necessary even to change 
it. The telescopes of all my cathetometers are fitted with micro- 
meter eye-pieces, carefully constructed by our engineer, M. 
Braver, justly noted fur his long residence at Pulkova, and for 
the construction of a great number of astronomical and magnetic 
apparatus. Besides the central cros.-wire the micrometer eye-piece 
is fitted with one movable wire, or still be ter, with two movable 
wires. The fixed wires passing by the optical and geometrical 
centre of the telescope fitted with a level sensible to about 2~3° are 
directed towards a point of the object whuse height is to be deter- 
mined. Then both telescopes fastened to the same cathetometer, 
ur better to two small separate cathetometers, are directed to the 
normal measure arranged at the side, and the double movable 
wire serves to determine the distance of the fixed wire from the 
nearest lines of the norma! measure. This laat is placed at such 
a distance from the column whose height ia being , 
that the measure and the object may be distinctly visible without 
changing the position of the eye-piece. Every variation in the 
position of the ¢ye-piece may derange the position of the optioal 
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latterly 1 use exclusively cathetometric 
distarice of the eye-piece from the ob- 
engo sny change. On the other band, it is pos 
sible to move'the lunette if the cathetoreter itself is in the rest 
‘where it iv fixed ; which is not seldomt nectssary in practice, By 
tysing a considerable magnifier and an illuminator of the columns 
cof mereury very carefully comhined, it is possible to observe the 
columns with a precision carried to thousandths of a millimetre ; 
so that the error in appreciating the height does not excced 
lo'or tum. Everyone who has worked with the ordinary catheto- 
meters and who has used their scales for measuring heights, knows 
‘that the accuracy of the measurement by means of such apparatus 
‘never exceeds gy, mm., and that often he makes errors which 
reach tenths of a willimetre. It is sufficient to refer to the varia- 
tiona of temperature infallibly due to the presence of the observer. 
In the constraction applied by me, these reasons, as well ag 
many other causes of error, do not exist at all. 

Although for the barometers and the baromanometers I always 
use tubes of large diameter, exceeding 17 and very often cven 
ao millimetres, nevertheless I have thought it proper to verify 
the capillary depression of the mercury depending on various 
diameters cf the tube and varinus heights of the meniscus, A 
very extensive research has been made in my laboratory by 
Mile. Goutkovsky, and the results which she has obtuined have 
obliged me to change the data which we possess on the depression 
of mercury, 1 cite one example from many which are in my 
work on * The Barometric Levelling and on the Application of 
the Syssofomer to that purpose.” The diameter of the tube 
being 8°606, and the height of the meniscus— 


centte; this is why 
telescopes, in which the 
fective cannot und 


o'6 0'8 10 1'2 14 = millimetre, 
the depressions sre— 
o'162 0'235 O°312 oO 380 0'458 = 


numbers differing from those generally adopted, according to 
which for a height of the meniscus 10, there ought to be a 
depression of 0°460 far the diameter 8-606. 
Dr MENDBELELFF 
(70 be continued.) 
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OUR ASTRONOMICAL COLUMN 

Tie SUSPECTED INLRA-MER¢URKIAL PLANE1.—M. Leverrier 
has issued an ephemeris of pogitions of the hypothetical planet, 
interior to Mercury, derived apparendy from the two orbits to 
which reference was made last week as representing the observa- 
tions upon which the geneial formula was founded, with equal 
iprecision, and if the planet should not be met with in transit 
across the sun’s disc between March 21 and 23, use may be 
made of M. Leverrier's ephemeris to examine with large tele- 
scopes the positions of the greatest elongation westward in the 
two obits. The differences of right ascension and declination 
from the sun about these times are thus given : — 


Ornir I, Oxbir I, 
DP RA Diidec | Daf RAL | Daft dect 
ma. ‘ in, 
March 28... - 384 . -26 , ~ 388 - 26 
29... - 40'4 -26 =, 42°0 -28 
FO... -4O4 op - 2°83 | wm ag" 29 
31... ~ 39°2 26 | «. 45°2 - 30 


The observation of Decuppis at Rome in 1839, one of the five 
htilised by M, Leversier, was communicated to the Paris Academy 
of Sciences on December 16 in the same year. It is thus noticed 
in the Comptes Xendus of that sitting : “M. I Jecuppis announced 
that on October 2, while cominuing the observations which he 
jhas made upon the spots of the sun, saw a black spot, perfectly 
round, and with well-defined contour, which advanced upon the 
dise with rapid motion, so that it would have traversed the 
diameter in about six hours. M. Decuppis thinks that the ap- 
pearances which he has observed can only be explained by 
adinitting the existence of a new planet.” The observation is 
reproduwed here, as it appears to have escaped the notice of 


beveral writte§ who have recently entered upon this subject. 
Haase nications tt, but does not pive particulars, 
., ‘Mhe observation by Mr. Joseph Sidebotham at Manchester, 
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on March 12, 1849, was communicated to the Literary and 


Philosophical Society of that city, April 1, 1873, and will be 
found in the reevadings, vol. xii. p. ros. ** A small circular 
black spot” was ‘watched in its progress across the disc for 
neatly half an bour,” by Mr. Sidebotham and Mr. G. C. Lowe, 
ales a member of the same society. 


D’ARRESt's Comet. —If this comet is not detected before moon. 
light interferes in the mornings, it may probably be observed in the 
middle of the ensuing month, where the sky is very transparent 
down to the eastern horizon; it will then rise rather more than 
two hours before the sun, and the intensity of light will be greater 
than when it was last seen by Prof. Schmidt at Athens in 
December, 1870; still its distance from the earth will be con- 
siderable (1°7}. When theoretically brightest, in May, observa- 
tions may be made at the observatories of the southern hemi- 
sphere. At the Cape, Melbourme, and Sydney, the comet wil} 
ris¢ more than four hours before the sun; the perikielion passage 
takes place on May 10. The following positions will sufficiently 
indicate its course about that time :— 


At Grenuich Noon, 


R.A. N PLD. Distance from 

hom 4 es Earth. 

May 2 23 18 16 gL 170 .. ¥'670 
6 23 32 13 9° 3ry w= 659 

10 23 40 5 9478 .. 1°6§0 

I4 23 59 51 89 48 ., 1642 

18 © 13 28 83 23°31 635 

22 © 26 56 87 43°6 1°629 

26 040 14... 87 58 1624 


The intensity of light remains sensibly the’same during this 
period. In August and September next observations may be 
ptacticable with very powerful instruments, as the comet moves 
from Taurus into Orion. 

According to the elements of M, Leveau, who has continued 
the investigations on the motion of D’Arrest's comet, cunimenced 
on its first discovery in the summer of 1851 by M. Villarceau, 
the dimensions of the orbit in 1877 are as follow :— 


Semi-axis major 3°S414 
Semi-axis minor 2°7565 
Semi-paraineter 2°1456 
Perihelion distance L'3I8t 
Aphelion distance 5 7047 


The period of revulution in the ellipse of 1877 is 2434°2 days, or 
6 664 years ; it has been lengthened 104 days since 1851, by the 
effect of perturbation from the action of Jupiter, the principal 
disturbance of its motion having taken place in the spring of 
1861, when the comet approached the planet within 0°36 of the 
earth’s mean distance from the sun. 


ToTaL SOLAR iEc1ipses.—It might be worth while to callect 
together and discuss the various notices of the total solar eclipses 
of 1386, January s, and 1415, Jnne 7, 1n the same manner thet 
Prof. Schiaparelli and M. Celoria have done with the eclipses of 
1239 and 1241, The eclipse of 1415 in particular was a very 
notable one from the large excess of the moon’s augmented 
diameter over the diameter of the sun ; as Baron de Zach stafes, 
‘plusieurs historiens et presque tous les astronomes en ont parlé.”” 
Both eclipses were total at Montpellier, not a common occurrence 
at a particular place in an inte: val of only twenty-nine years. 


RRO 


METEOROLOGICAL NOTES 

Mran ATMOSPHERIC PRESSURE IN RUSSIA IN EUROPE. 
A paper on this subject, by M. Rikatcheff, appeared some time 
ago in the Repertorium fur Metcorologic, The work is based on 
monthly averages for various terms of years for thirty places in 
Russia, to which are added the averages for thirty-three places 
situated in other parts of Ewrope. A valuable part of the paper 
is that which gives the details of the observations at each place, 
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ag regards the errors of the instrgoments employed and the heights 
above the sea, so farasknown. The heights of places not yet 
determined trigonometrically are approximated to barometrically 
by a comparison with other stations whose heights are known, 
From these data the mionthly and annual isobars for each milli- 
metre (0'039 Inch) are drawn on thirteen Maps. It is to be 
regretted that so asuch work, characterised not only by general 
accuracy, but also by an attention to minute accuracy of detail 
ia certain directions, can only be regarded as to a great extent 
thrown away, at least in so far as regards the inquiry in hand, 
viz., the representation of the facts of atmospheric pressure in 
Russia, as that pressure varies by latitude and season, in their 
relation to configuration of surface and the relative distribution 
of land and water. The author has failed to sce that, in order 
to give a satisfactory solution of this problem, one of the first 
requisites is that the observations at the different stations be for 
the same terms of years, or be reduced to the same terms of years, 
by the process of differentiation, As regards the thirty Russian 
stations, the averages are for periods varying from seven to filly 
years, and excepting Lugan and Catherinenburg, no two places 
ate for the same terms of years. As regards the months the 
result of this method of discussion is great unsatisfactoriness. 
Thus at several places where the averages are only for a few 
years, they not wnfrequently are very different from the 
isobars which have been drawn for the districts where they 
are situated. Still farther, the anomalous directions of several 
of the isobars, such as the isobar of 759 m.}imetres for March, 
cannot be accounted for by the physical peculiarities of the re- 
gion traversed by the anomalous portion of the curve ; but an 
examination of the facts suggests that the anomaly 1s probably 
due to the simple circumstance that exceptionally high or low 
monthly means of particular years are included in the averages 
of some stations, whilst at other neighbouring stations observa- 
tions were not mace during these exceptional months. The 
annual isobars are peceszarily more satisfactory. It may, how- 
ever, be noted that if allowance be made for the correction for 
gravity, according to latitude, which has been employed, a cur- 
rection which for several reasons is objectionable, the annual 
isohars for Kussia are substantially the same as those published 
by Mr, Buchan, even though these were confessedly a first ap. 
proximation, giving only the broad features of the distribution 
of atmospheric pressure over the globe. Much more is nuw 
required than this, seeing that the data since acquired would 
enable us to draw the isobars with a precision sufficient to show 
net merely their general change of position with season ard lati. 
tude, but also the exact forms impressed on the curves by their 
position with reference to Jarge masses of land and water. In 
solving this problem, what is required from Russia are tables of 
the monthly means of each year during which observations have 
been made at each station, corrected for instrumental errors now 
ascerjained—tables, in short, similur to those published by Dr. 
Buys Ballot for many places in Europe, in the Amnals of the 
Dutch Meteorological [ustitute for 1870. 


MutrroroLtucy or Mauririvs—The aursius Meteoro 
loxtcal Results and Meteorological Reports for 1874 and 1875, 
have been received, which are deserving of special notice from 
the increased vigour and efficiency with which they show meteo- 
yological research to be prosecuted in that part of the globe. 
In addition to the usual elaborate summaries, the Aesults for 
1875 contain a noteworthy addition in the form of two Tables, 
one giving the hourly means of the atmospheric pressure of the 
months during 1875 deduced from the barograph curves, and the 
other the same means from the term-day observations made at the 
observatory from 1853 to 1871. Tablesshowing the hourly read. 
ings for each day were prepared but are not printed in the Rests, 
If this be due to want of finds to meet the expense of publication 
it is to be hoped‘ that the difficnlty will be got over in next pub- 


lication, on account of the great value of such hourly reatings in 
many metedrolagical inquiries, but more particularly in counec- 
tion with the gales and hurricanes of the Indian Ocean, which 
are #0 carefully detailed by Dr. Meldram in the Rend, The 
examination of these readings and the hourly observations of the 
wind gould not fail to suggest conclusions of the atmost value in 
their bearings on systems of storm warnings for tropical countries 
such as we recently sketched in NaTuRE (vol. xv. p, 261) forthe 
Bay of Rengal. In the Annual Xepert for 1875, it is stated in the 
course of a discussion on sunspots and rainfall, that since the 
photoheliograph has been in use at the Observatory the sunspots 
have been compared with the daily weather, and that, so far as 
the observations have gone, the] results are in conformity with 
those for longer periods, both the rainfall and the velocity of the 
wind having been greater when the spots were most numerous. 
This increase of the velocity of the wind with an increase of 
sunspots is a point of first importance when viewed in connection 
with Mr. Lockyer’s suggestion that increased sunspot area im: 
plies incieased solar radiation, with Mr. Blanford’s confirmation 
of this idea from an examination of the results of the solar radi- 
ation thermometers in India, and with the result arrived at by 
Mr. Clement Ley, showmg that with like conditions of pi ssure 
the wind’s velocity is greatest dunng those months of the year 
when temperature is highest. 

EXPIORING BALLOONS FOR METFOROTOGICAL PURPOSES. -- 
Since the beginning of February, M. Secretan, the optician of 
the Pont-neuf, in Paris, has been sending up regularly every day 
at noon stall exploring balloons for the purpose of ascertaining: 
the direction of the several streams of air and the height of clouds. 
The results aie daily published in the /%t:t Montleur. The 
balloons are given gratuitously by the Grand Magazin du fourry, 
and are of india-rubber filled with pure hydrogen. The diame- 
ter is nmety centimetres, M. de Fonvielle finds by calculation 
and by several expernments, that the mean velocity of elevation 1s 
about four metres per second. Hence to obtain the altutude OF 
the clouds it 19 sufficient to observe the balloon with an opera. 
glass, to count the number of seconds necessary to lose sight 
of it owing to the opacity of the clouds,’ and to muluply the 
number of secunds by four. It was found that the alttute of 
clouds varies from 400 to 800 metres, and prospects of far 
weather are increased in proportion to the clevation of clouds, 
The clouds follow the direction of an aerial stream m which 
they are wholly immersed, and are not placed, as has been 
repeatedly stated, at the surface of separation, The direction of 
the air for the first 100 metres is alinost always very uncertain 
and vanes according to unknown causes, This shows that 
anemometers pive avery poor idea not only of the velocity 
but also of the direction of prevailing winds, and that no real 
progress is to be expecteil in the knowledge of atmospheric 
calculation ag long as meteorologists confine themselves to 
taking into account anemometrical observations, Very often 
two different streams of air are observed, the lower one eatend- 
ing from 100 to 200 or 300 metres; under these circumstances 
the weather seems to be particularly uncertain and unsettled. 
Meteorologists, we think, might make use of this method of 
observation with great arvantage. 
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BIOLOGICAL NOTES 


A CHYTRIDIUM W1Ilt TRUE R¥PRODUCTION. Botanists 
are indebted to Dr. L. Nowakowski for a memoir on Polppéa- 
gus euglena, in which they will find recorded for the firat time 
the whole life-history of one of the most interesting of the group 
of vegetable parasites known as Chytridia. First described in 
1855 by Bail, who was a pupil at Breslaw of the illustrious F. 
Cohn, this species bas now had all the mystecles of its life 
cleared up by the researches of Nowakowski, studying at the 
same university and under the ‘same master. The Englenee on 
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which it is parasitic will be well knows to microscopists as « 
group of flagellate Infusoria, at one time found as freely-swim- 
ming forms, and at another passing into a resting stage. It is at 
this period of their existence that the Polyphagus attacks them. 
The minute spores are furnished with four or more delicate fila- 
ments, which project from the body of the spores like rays. One 
or more of these soon comes into contact with a Euglena, 
botes through its integument, and penetrates into its proto- 
plasmic contents ; it now becomes a haustorium, increases in 
size, often sends off other filaments, which go on the search for 
other specimens of Eugienr ; in the meanwhile the body of the 
spare grows apace, and, if its haustoria be only fairly successful 
in catching Euglena, soon increases to considerable (microscopi- 
cal) dimensions, and in course develops into a pro-sporangium. 

Next a little bladder-like projection is seen slowly forcing its 
way out from this latter, and at last becomes developed into a 
roosporangium, from which in time issue the cloud of zoospores, 
and so after a well-known fashion the vegetative development of 
this parasite is carried on. The presence of a true repro- 
duction is, however, the great fact in the memoir. Among 
the individuals of Polyphagus developing in the inter- 
spaces of the dead Euglenz will be found fwo forms ; 
ne larger than the other, and generally spherical in 
shape, is the female plant; the other, small and more or less 
slub-shaped, is the male plant. I’rom the former there is a tube- 
ike prolongation which passes into a haustorium; from the 
atter there are several haustoria; these remain thread- like if 
‘hey encounter no Euglena, or enlarge when they do. These two 
inicellular plants then conjugate, but after a somewhat strange 
und novel manner, The protoplasmic contents of the female 
slant project through an opening in the cell wali, forming slowly 
in oval mass (gonosphere), with the which a haustorium from 
, neighbouring male plant, coming into contact, there is a co- 
ningling of the contents of the two plants, and thereby a zygo- 
ipore is produced ; sometimes these havea quite smooth covering, 

it other times they are rough, with minute prickles. After a little 
‘est the zygo»pore develops a zoosporangium, from which issue 
warm-spores, and the cycle is complete. As the result of these 
nvestigations, the author would place the Chytridia forms in the 
roup of the Siphomycetes, It will be observed that though the 
vhale contents of two cells go to form the zygospore, yet that the 
lifference in the size of these cells is very ma:ked, and that the 
whaviour of the gynarciel cell reminds one of what takes place in 
 oospore. (Cohn’s Leitrage sur iol. der hansen, Ba. in. 

deft 2, 1876.) 


CRYPIOGAMIC Frora ot Russia,- -We notice the appearance 
Mf the first fasciculus of an important Russian work, by M. 
iredinsky, being a Catalogue of Russian Cryptogams, The 
vork will be divided into five parts: Vascular Cryptogams, 
Musci, Lichens, Fungi, Characea, and Algss, each part to appear 
n several separate fascicules, ‘The first fasciculus is a description 
ifthe Vascular Cryptogams of Southern Russia, Transcaucasia, 
md the neighbourhood of St. Petersburg. Much valuable mate- 
ial, collected by Russian botanists, is already in the hands of 
he author, and many members of the St. Petersburg Society of 
Natutalists have promised to supply him with much additional 
naterial for his valuable work, 

ALG OF THE GULF oF FINLAND,—At the last meeting, 
February 28, of the St. Potersbarg Society of Naturalists, M. 
obi made an interesting communication on the Alge of the 
sulf of Fioland. They are nut numerous and have migrated from 
he Atlantic Ocean. Towards the east the red Algve become rare, 
ind all diminish in number and size. Yt must be vbserved also 
hat the red Algee of the Gulf of Finland have almost nothing in 
ommoan with those of the White Sea, which circumstance is an 
gument against the existence of a former communication 
cetween the Baltic and the White Sea advocated by some 
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geologists, Se Sica ee ie pe ne ce more and more discountenanced by the latest 

erations. Describing in detail the most important forms of 
red Alge of the Gulf of Finland, M. Gobi exhibited a complete 
collection of them, together with a series of drawings and of 
mi{crostopical plates from the same. 

BOTANICAL GzoGRAPHY or Russ1A.—The seventh volume 
of the Memoirs of the St. Petersburg Society of Naturalists 
contains a most valuable contribution to the botanical geography 
of Russia, by M. Gobi, “On the Influence of the Valdai- 
plateau on the Geographical Distribution of Plants, with a 
Sketch of the Flora of tht Western Part of Novgorod Govern: 
ment.” The author begins with a detailed description of the 
orography of the region, of its geological structure, its soil and 
subsoil, its marshes, lakes, &c., and deals at length with the 
climate of the country. Further, after a review of former 
botanical works dealing with the same region, he gives a list of 
plants growing on the plateau (615 Phanerogamis). The fourth 
chapter is devoted to a delineation of the main topographico- 
botanical subdivisions of the flora; and the filth is a detailed 
discussion of the relations exintiog between the flora of the 
plateau and those of neighbouring tracts. After some general 
remarks the author traces here the boundaries of the regions 
occupied by about fifty plants, which boundary-lines run either 
across the plateau or along its slopes. The intrusion of these 
plants from the north, north-east, and south is graphically shown 
on three maps accompanying the paper. 
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NOTES 

WE understand that the Council of the new University 
College, Bristol, intend shortly to appoint a Principal of the 
College. We presume that the claims of science will be well 
considered 3n the appointment, as the movement to which the 
college owes its origin took its rise in the desire to found a school 
of science for the West of England and South Wales. In the 
interests of the higher scientific and hterary education, we hope 
that the Council may be successful in securing the services of an 
eminent man for so important a post. 


Ar the monthly meeting of the Council of the University 
College of Wales, one of the govcinors present expressed bis 
intention to give 200/.a year for three yeats, to be applied in 
such form as the Council may deem best in connection with the 
college for the encouragement of scientific agriculture. 

Tut President and Fellowe of the Chemical Society dined 
together at Willis’s Rooms on Tuesday evening, the company 
numbering about 200, and including some of the most distin- 
guished names ‘in science. Prof. Tfuxley, in responding to the 
toast of the Learned Societies, pointed out that most of the 
younger London scientific societies are offshuots, o1 “buds,” of 
the Royal Saciety ; the latter, he maintained, now more than at 
any other time, nceded sympathy and support. Prof iiuxley 
alluded with some humour to the extraordinary claims put in by 
some applicants for a share of the government grant, one gentle- 
man alone having asked for 3, ood. out of the 4,000/. Some of 
the applicants reminded him of the Irishman who requested 
government to give him an appointment in any capacity io 
Church, Army, Navy, or Civil Service, his sole qualifications, 
the applicant confessed, being an inexhaustible fund of animal 
spirits and a keen sense of humour. 

AN influential meeting was held at the Mansion Ilouse on 
Tuesday in support of the erection of an Imperial Museum for 
India and the Colonies, to which scheme we have already re- 
ferred in detail. The proposal met with the warm approval of 
the meeting, and it was resolved that steps should be taken to 
move in the matter, and linve a building erected on the Thames 
Embankment, on the site of the now demolished Fife House, 


THE Morning Po:t of March 15 contains an article on the 
present state of the Loan Collection of Scientific Apparatus, and 
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enumerates a number of collections that after the removal of 
foreign loans still remain to form the nucleus of 2 permanent 
museum. It points ont that though the galleries have had to be 
closed in consequence ef packing, the lectures have kept up the 
continuity of the scheme, and the apparatus forming the subject of 
the lectures have been brought into the lectifie theatre as wanted. 
It adds, ‘There seems a fair probability that the nucleus of the 
permanent collection can be thrown open carly in May.” 


Tue obstacles hitherto presented to the medical education of 
women in England appear suddenly to have collapsed. The 
enabling Act of last session, introduced by the Right Hon. 
Russell Gurney, which permitted any licensing body to examine 
women for its diplomas, was first of all accepted by the Queen’s 
University for Ireland and the Royal College of Physicians for 
Dublin. The example of these bodies has been speedily followed 
by the University of London. At a recent meeting the Senate 
reversed its decision of two years ago, and decided, bya majority 
of fourteen to eight, to admit women to its medical degrees. 
Among the majority are found the names of two of the most 
eminent medical men in London, who supported the motion on 
the ground that it was the duty of the University to give effect to 
the resolution arrived at by the Medical Council and by Parlia- 
ment, that women should not be debarred from entering the pro- 
fession, Since the matriculation examination 1s the sole avenue 
to all degrees in the University, this examination is now 
thrown open to women who present themselves with the inten- 
tion of following it up by a course of medical studies, All 
these concessions to the friends of the medical education of 
women were, however, but barren victories as long as the hos- 
pitals closed their doors against the admission of female students 
to clinical instruction. Every hospital in London to which a 
medica} school is already attached has refused this permission ; 
atid one chance only remained. The Royal Free Hospital in 
Gray's Inn Road is a general hospital containing the maxi- 
mum number of beds required by any licensing body, and free 
from the difficulty of having already attached to it a school of 
male students. At the instance of the London School of Medi- 
cine for Women, the subject was last week brought before the 
Governing Body of this hospital, and a resolution was unanie 
mously passed that, since they were the only body in London in 
a position to grant this privilege, it was their duty to throw open 
their hospital to female students. This decision, due mainly to 
the untiring exertions of the Treasurer to the London School of 
Medicine for Women in Henrietta Street, Brunswick Square, 
the Right Hon. J. Stansfeld, M.P., has only come just in time 
to prevent the breaking up of that institution. The executive 
committee of that school, at which regular courses of lectures in 
the whole curriculum of medical study have now been given for 
three years, had determined that, unless they could, befere the 
close of this winter session, annotnced to the students that there 
was a prospect of solving the hospital difficulty in London, they 
must close the school in the summer, and recommend the stu- 
dents to go abroad for théfr clinical studies. The winter session 
closes next week, and it was only last Saturday that the an- 
nouncement was made, in consequence of the decision of the 
Governing Body of the Royal Free Hospital, arrived at the pre- 
ceding Wednesday. Tor the purpose of making the necessary 
arrangements, the Medical School for Women has entered into 
heavy engagements of a pecuniary nature, to enable them to 
fulfil which they will require the liberal support of the friends of 
the movement. With regard to the University of London, it is 
felt thet the present position of admitting women to ite medical 
degrees only, and to no others, is not one that can be per- 
manently sustained ; but any further extension of its privileges 
can only be effected by a new charter, or by an enabling Act 
similar Wythat of last session, applicable to all degrees. 


Prov, Gagrop completed on Tnesday his course of lec- 


tures at the Royal Institution on “The Human Form, its 
Structure in Relation to its Contour.” Although some of the 
lectares have consisted of anatomical details, illustrated with 
diagrams prepared for a medical school, the attendances have 
been large in comparison with those of other Royal Institution 
courses, and ladies have formed more than a half of the audiences. 
Prof, Garrod's object was to describe the parts of the structure 
of the body which affect the contour in such natural attitudes as 
are commonly portrayed in works of art. Several ingenious 
working models to illustrate the action of different parts of the 
body were devised especially for these lectures, and a colossal 
wooden model of a disarticulated human skeleton was also 
specially prepared. 


M. WADDINGTON has appointed M. Maindron a Chevalier of 
the Legion of Honour for services rendered to science in the 
capacity of secretary of the French Transit of Venus Commis- 
sion. A new volume will be issued very shortly by the French 
Academy, 


TUNGSTATE of soda has been, much talked about lately as 
valuable, when mixed with ordinary starch, for rendering muslin 
dresses uninflammable. Prof. Gladstone and Dr. Alder Wright 
have both brought it before audiences at the Royal Institution, 
Dr. Wright showing its efficacy by having a muslin dress so pre- 
pared for one of his assistants to wear, in which he walked about 
over flames. In repeating the demonstration in the course of a 
lecture at South Kensington, on Saturday evening, it was fortu- 
nate that Dr. Wright had the dress placed on a dummy instead 
of being worn by an assistant, for no sooner was a light applied 
to it than it blazed up and was consumed. Why this happened 
could not be explained, as it is believed no mistake had been 
made in the preparation. No doubt the exact conditions under 
which the tungstate is reliable will be a subject for further 
investigation. 


M. Reprer, barometer maker (o the French Association for 
the Advancement of Science, has devised a barometer for warn- 
ing miners when the atmospheric pressure is undergoing a sudden 
depression so that they may be on their guard against fire-damp 
explosion, 

RURAL meteorology is progressing rapidly in France. No 
fewer than 500 parishes receive by telegraph daily warnings from 
the observatory. The telegrams summarising the readings taken 
at seven or eight o’clock in the morning (local time) from Con- 
stantinople to Valentia, arrive daily at two o'clock in aach 
parish in connection with the observatory. The number of 
parishes is being daily increased. 

EVERYONE knows that the aneroid barometer is composed of 
a metallic box exhausted of air and kept in a state of tension by 
an interior spring. <A J'rench optician has conecived the idea of 
substituting for the spring a weight attached to the exterior by a 
hook underneath. 

In a forcible article in the Cafe Argus, for January 23, it is 
shown how much service could be done to farmers and othera by 
giving them timely warning of approaching unfavourable weather. 
Such warning can only be based on extensive and carefylly collected 
data, involving work which caunot be done for nothing, The 
Argus, therefore, reasonably urges that it is the duty of the Cape 
Parliament to provide the means of carrying on work that would 
undoubtedly benefit the whole colony. 

Szven warnings have been sent to Europe by the Meteoro. 
logical Office established by the Mew York Zleraid, since the 
end of February, Six of the predicted storms were felt in Paris, 
having crossed the Atlantic with a velocity somewhat lens that 
had been anticipated. ; 

A putcnt violet meteor was observed at St. Etienne on 
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the horizon. It was’ travelling with. great velocity from west to | 
east. No detonation was heard. = 
| Tr Ys stated that on the sth instant a rather severe earthquake 
was felt in the districts of Hillsbaak, Letbick, Bodame, and 
SkSuersha, in the county of Nerik e, Sweden, a distance of about 
ten English miles. The shocks were strong enough to shake 
the houses and make china: and even heavier objects tumble 
down, The earthquake was also felt in the Province of Oster- 
gitland, ’ Tt is stated also that the island of Mull has been visited 
by an earthquake, which, although it lasted only a minute, 
cattsed much commotion in the island. 


THE Sedgwick Prize Essays must be sent in to the Registrary 
on or before October 1, 7879, not as stated in last week’s 
NATURE (p. 439) on or before October 1, 75So, The award is 
to be made in the Lent Term, 1880. 


Ar the meeting of the Swedish Academy on February 14, 
Prof, Nordenskjéld read a paper by Dr. Kjclman, on ‘ The 
Algv of the Kara Sea,” from which it appears that the sea, 
contrary to current opinion, is full of algw, which sometimes 
attain gigantic sizes. The professor exhibited also photographic 
views of glaciers of the interior of Greenland, taken in 1870, 
by M. Berggion. They are true representations of views of the 
glacial period now prevailing in Greenland. 


“THE Stockholm Dagladet states that recently Vrof. Norden- 
pkjold and the companions of his last travel, Messrs. Kjelman 
Lundstrém, ‘Tribom, Stucksberg, and Théel, as well as Mr 
Oscar Dickson, were entertained bythe King of Sweden at 
dinner, where the question as to Prof. Nordenskjuld’s expe- 
duion in 1873 was discu:sed. The king promised to place at 
Prof. Nordunskjéld’s disposal the steamer Sophia on the same 
lerms as in 1863, and the pecuniary means for the expedition are 
promised by Mr. Dickson. The expedition proposes to explore 
he Arctic Ocean east of the Yenissei as far as Behring’s Strait. 
Some Russian naturalists have applied to Prof, Nordenskjdld to 
be permitted to take part in the explorations. 


‘ Pror, AHLQUIST and students Bohm and Bergroth started on 
ebruary 24 from Helsingfors on their ethnographical journey to 
fhe mouth of the Obi (NATURE, vol. xv., p. 207). 


* At the last meeting of the St. Petersburg Society of Natu- 
Iplists the programme of a botanical excursion to the Fergana 
brovince and the Pamir plateau, to be undertaken this year by 
Mf. Smirnof, was discussed and agreed to, 


"WE regret tu notice the death of Admiral Sir Edward Belcher’ 
whose name is so well known in connection with the Arctic 
fxploration of about a generation ago. Sir Edward was in his 
mventy-ninth year, and began his naval career sixty-six years 
igo. Ie did a great amount of surveying work in various parts 
fF the world, Ee had almast retired frum active work when, in 
F852, he was sent oat in command of one of the expeditions in 
earch of Sir John Franklin. Although the search was unsuc- 
a and the vessel had to be abandoned in 1854, the work 
men done by Sir Edward Belcher was enfficient to win for him a 
frorthy place among Arctic heroes. 


Wx notice in the seventh volume of the Afemotrs of the St. 
Petersburg Society of Naturalists a paper, by M. Aldnitzin, on 
he ‘existence, -n the Aralo-Caspian region, of a rise of land in a 
‘eit from. south-east to north-west, and on the causes of the 
& ange of bed of the Amu-darya. Combining some observations 
plative to the structure of the shores of lakes Aral and Balkhash, 
e-author proves that the south-eastern shores of both lakes have, 
furing the recent geological period, been ring ; and he explains by 
pis circumstance the rapid undermining by the Amu ol its right 
pani, at the point where the river turned-in former times sharply 
the west. This undermining, assiited by a relative rising of 


uf F att ¢ 








the upper parts of the river, resulted in an excavation of a‘ hed 
divetted to the north. Whatever may be thought of his theories | 
the reader will find in M. Alénitzin’s paper interesting informa- 
tion on the structure of the shores of both Central Asian daterior 
seas. 7 


THE same voluihe contains an interesting note, by Prof, 
Féofilaktoff, on the diluvial deposits in Kicff and Poltava govern- 
ments, containing the general results arrived at by the author 
during his many years’ explorations, the details of which will be 
found in the A@emoirs of the Kharkof Society of Naturalists for: 
1874, 

THE latest news reccived by the St. Petersburg Geographical 
Society from M. Potanin, announces that the expedition was 
stopped at Khobdo by the arrival of winter. The proposed 
further route of the expedition is across the great ridge which 
runs between the Altai and the Khangal, but the masses of snow 
which usually accumulated in the mountain-passes south of the 
Djabgan River made any further advance during winter impos- 
sible. Staying at Khohbdo the expedition will make many im- 
portant ethnographical observations, and collect information as— 
to the trade of this place. As to Col. Prjevalky, no news has 
been received from him, and probably wil] not for a long time. 
In November he was at Korleh, on his way to Lob-nor, entering 
thus on a country which bas no communication with Rassia. 
News may be expected only when he returns to Kuldsha, before 
undertaking his journey to Thibet. 

Tue secretary of the St. Petersburg Geographical Society 
announces the return to the capital of M. Wojeikoff from his 
meteorological journey round the world. The countries he 
visited last were India, Java, and Japan. The visit to Japan 
was especially interesting, as M. Wojeikeff made an excursion 
into a part of the interior never visited before by Europeans, and 
collected very valuable information as to the Ainos tribe. The 
observations made during the journey will be the subject of com. 
munications to the Geographical Society. 


AT a sectional meeting of the Chester Society of Natural 
Science held last month Mr. J. D, Siddall read a paper on 
Foraminifera and other Microzoa in neighbouring limestone 
rocks, during the course of which be announced his discovery of 
Radiolarians, first, in the Halkin, and afterwards in the Minera 
limestones. Mr. Siddall had prepared several polished blocks 
to illustrate his lecture. ‘two of these showed specimens of 
beautifully preserved Radiolarians. Other members of this 
flourishing society have since obtained similar results by follow. 
ing his method of preparing these interesting microscopic objects. 
In some of the best pieces most of the types to be seen in thin slices 
of Barbadoes earth are represented, and in as great abundance. 
This discovery furnishes a capital example of the rewards which 
sooner or later follow patient scientific investigations. By this 
discovery Mr. Siddall has thrown back our knowledge of the 
distribution of Radiolarians in time from Mesozoic, if no from 
Tertiary, to Palwozoic formations, —, 


THE additions to the Zoological Society’s Gardens during the 
past week include two Orang-outangs (Simia satyrus) from 
Borneo, presented by Dr. R. Sim, F.Z.S. ; a Green Monkey 
(Cercopitheens callitrichns) from West Africa, presented by Mr, 
J. Mason Allen; a Grivet Monkey (Cercopithecus griseo-mridis) 
from North-east Africa, presented by Mr. J. Walter Richardson ; 
a Cape Eyrax (//yrax capensis) from South Africa, a Chinese 
Blue Magpie ((/rorissa sinerests) from China, a Red-capped Parrot 
(Pienopsitia pileata) from Brazil, three Red-eared Conures 
(Conurus cruentates) foom South America, a Sarus Crane (Gi qr 
antigone) fom North. India, an Arabian Baboon (Cynocephatus | 
hamadryas) from Arabia, purchased; an American Jabiru — 
(Afycteria americana)‘ from Soxth America, deposited; a 
Common Badger (Aéeles faseus), born in the Gardens. 
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IRON AND STEEL INSTITUTE 
ADDRESS OF THE Prestngnt, C. WiLLiAM SreMens, D.C.L., 


a en 


HE Iron and Steel Institute opened its Landon Session on 
Tuesday, and yesterday Dr. C. W. Sigmens gave his presi- 
dential address, 

Dr. Siemens, after referring to the origin and progress of the 
Institute, touched upon several topics of interest to those con- 
nected with the iron and steel industries. 

Speaking of Education, Dr. Siemens said :—~Intimately con- 
nected with the interests of this institution, and with the pros- 
perity of the iron trade, is the subject of technical education. 

t is net many years since practical knowledge was regarded as 
the one thing requisite in an iron smelter, whilst theoretical 
knowledge of the chemical and mechanical principles involved 
jo the operations was viewed with considerable suspicion. The 
aversion to scientific reasoning upon metallurgical processes ex- 
tended even to the authors who protessed to enlighten us upon 
these subjects ; and we find, in technological works of the early 
part of the present century, little more than eye-witness accounts 
of the processes pursued by the operating smelter, and no at- 
tempt to reconcile those operations with scientific facts. <A preat 
step in advance was made in this country by Dr. Percy, when, 
in 1864, he published his remarkable ‘‘ Metallurgy of Iron and 
Steel.” Here we find the gradual processes of iron smelting 
passed in review, and supported by chemical analyses of the 
fuel, ores, and fluxing materials employed, and of the metal, 
slags, and ender produced in the operation. On the continent 
of Europe the researches of Ebelmann, and the technological 
writings of Karsten, Tunner, Gruner, Karl, Akermann, and 
others, have also contributed Jargely towards a more rational 
conception of the processes employed in iron smelting. 

It must be conceded to the nations of the Cuntinent of 
Europe that they were the first to recognise the necessity of 
technical education, and it has been chiefly in consequence of 
their increasing competition with the producers of this country, 
that the attention of the latter has been forcibly drawn to this 
subject, The only special educational establishment for the 
metallurgist of Great Britain is the School of Mines. This insti- 
tution has unquestionably already produced most excellent 
results in furnishing us with young metallurgists, qualified to 
make good careers for themselves, and to advance the practical 
processes of iron making. But it is equally evident that that 
institution is still susceptible of great improvement, by adding to 
the branches of knowledge now taught at Jermyn Street, and I 
cannot help thinking that a step in the wrong direction has 
recently been made in separating geographically and administra- 
tively the instruction in pure cheinistry from that in applied 
chemistry, geology, and mineralugy. If properly supported, 
the School of Mines might become one of the best and largest 
institutions of its kind, but it would be an error to suppose that, 
however successful it might be, it could be made to suffice four 
the requirements of the whole country, Other similar institu- 
tions will have to be opened in provincial centres, and we have 
an excellent example set us by the town of Manchester, which, 
in treating its Owens College, has laid the foundation for a 
technical university, capable of imparting useful knowledge to 
the technologist of the future. ite coe 

Technical education is here spoken of in contradistinction to 
the purely classic and scientific education of the Universities, 
but it must not be supposed that 1 would advocate any attempt 
at comprising in its currignlum a practical working of the pro- 
cesses which the stadent would have to direct in after-life. ‘This 
has been attempted at many of the polytechnic schools of the 
Continent with results decidedly unfavourable to the tseful career 
of the student. The practice taught in such establishments is 
devoid of the commercial element, and must of necessity be an 
abjectionable practice, engendering conceit in the mind of the 
student, which will stand in the way of the unbiassed application 
of his mind to real work. Let technical schools confine them- 
selves to the teaching of those natural sciences which bear upon 
practice, but let practice itself be taught in the workshop and in 
the metallurgical works, 

After referring to the question of Labour, Dr. Siemens spoke 
in some detail on that of Fuel. Fuel, in the widest acceptation 
of the word, mag be said to comprise all potential force which 
we may call into requisition for effecting our purposes of heating 
and working the materials with which we have to deal, althoug 
in a more restricted sense it comprises only those carbonaceous 


matters which, in their combustion, yield the heat necessary for 
pir J furnaces, and for raising steam in our boilers. 

The form of fuel which possesses the greatest interest for us, 
the iron smelters of Great Britain of the nineteenth century, is 
without doubt the accumulation of the solar energy of former ages 
which is embodied in the form of coal, and it behoves us to 
inquire what are the stores of this most convenient form of fuel, 

ecent inquiry into the distribution of coal in this and other 
countries has proved that the stores of these invaluable deposits 
are greater.than had at one time been supposed. 

I have compiled a table of the coal areas and production of 
the globe, the figures in which are collected from various sources, 
It is far from being complete, but will serve us for purposes of 
comparison. 


The Coal Areas and Annuat Coal Production of the Globe’ 


Arca in Square Pra:uction in 1874 
les TON 


Great Britain iI, goo 125,070,000 
Germany —.... - : Ty 48,658,000 
Umited States 192,000 50,000,000 
France 1,800 17,060,000 
Belgium goo 14,670,000 
Austria 1,800 12,280,000 
Russia ; 11,000 I, 392,000 
Nova Scotia ... 18,000 1,052,000 
Spain... : 900 580,000 
Other Countries 28,000 5,009, 000 

270,200 274,262,000 


This table shows that, roughly, the total area of the discovered 
coal fields of the world amuunts to 270,000 square miles, 

It also appears that the total coal deposits of Great Britian 
compare favourably with those of other Europcan countries ; but 
that both in the United States and in British North America, 
there exist deposits of extraordinary magnitude, which seem to 
promuse a great future for the New World. 

According to the report of the Coal Commissioners, published 
in 1871, there were then 90,207 million tons of coal available in 
Great Britain, at depths not greater than 4,000 feet, and in seams 
not less than 1 foot thick, besides a quantity of concealed coal 
estimated at 56,273 millions of tons, making a total of 146,480 
millions. Simee that period, there have been raised 699 millions 
of tons up to the cluse of 1875, leaving 145,880 millions of tans, 
which at the present rate of consumption of nearly 132 millions 
of tons annually, would last 1,100 years. Statistics show that 
during the Jast 20 years there has been a mean annual increase 
in output of about 34 millions of tons, and a calculation made 
at this rate of increase would give 250 years as the life of our 
coalfields, 

In comparing however, the above rate of increase with that of 
population and manufactures, it will be found that the additional 
cou consumption has not nearly kept pace with the increased 
demand for the effects of heat, the difference being asmibable to 
the introduction of econoinical processes in the applicanon of 
fuel. In the case of the production of power, the econam 
effected within the last 20 years exceeds §0 per cent., and a sti 

reater saving has probably been realised in the production of 
iron and steel within the same period, as may be gathered from 
the fact that a ton of steel rails can now be produced from the 
ore with an expenditure not exceeding 50 cwt. of raw cual, 
whereas 2 ton of iron rails, 20 years ago, involved an expendtture 
exceeding 100 cwt. According to Jr. Percy, one large works 
consumed, in 1859, from 5 to 6 tons of coal per ton of ratls, 
Statistics are uniortunately wanting to guide us respecting these 
important questions. 

Considering the large margin for fur'her improvement re- 
garding almost every application of fuel which can te shown 
upon theoretical grounds to exist, it seeras not unreasonable t4 
conclude that the ratio of increase of population and of output 
of manufactured goods will be nearly balanced, for many years 
to come, by the farther introduction of economical pragesses, 
and that our annual production of coal will remain substantially 
the sume within that period, which under those citquaistances 
will probably be a period of comparatively cheap coal. 

The above-mentioned speculation leads to the further con- 
clusion that our coal supply ata workable depth will last for a 
period far exceeding the shorter estimated period of 250 years, 
éspecially if we take‘into account the probability of fresh dis. 
covéries, of which we have hnd recent Enstances, particularly in 
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North Staffordshire, where a large area of coal and blackband 
ironstone is being opened up, under the auspices of his Grace 
the Duke of Sutherland, by our member, Mr. Homer. 

Dr, Siemens then spoke of Anthracite and_the large extent to 
which it was used in America, of I ignite and Peat, which may be 
Jooked on as coal in formation. After referring to natural 

geous fuel he went on to say t-— | 

Although the use of natural gas is not likely to assume very 
large proportions owing to its rare occutrence, its application at 
Pittsburg has forcibly reminded me of a project I had occasion 
‘to put forward a good many years ago, namely to erect gas pro- 
iducerg at the bottom of coal mines, and by the conversion of 
lsclid into gaseous fuel, to save entirely the labour of raising and 


learrying the latter to its destination. The gaseous fuel, in 
jascending from the bottom of the mine to the bank, would 
tacquire in its ascent (owing to its temperature and Jow specific 
;gravity), an onward pressure sufficient to propel it through pipes 
or culverts to a considerable distance, and it would be possible 
n this way to supply townships with heating gas, not only for 
use in factories, but to a great extent, for domestic purposes 
wey In 1869, a company, in which I took a leading interest, 
was formed at Birmingham, under the sanction of the Town 
Council, to supply the town of Birmingham with ree as at 
the rate of 62. per 1,000 cubic feet, but their object was defeated 
hy the existing gas companies, who opposed their bill in Parliament 
upon the ground that it would interfere with vested interests. I 
am still satished, however, that such a plan could be carried out 
with great advantage to the public ; and although Iam no longer 
‘specihcally interested in the matter, I would gladly lend my aid 
ito those who might be willing to realise the same. 
, With reference to water power, Dr, Siemens said :—The ad- 
Wantage of utihsing water power applies chiefly to continental 
counties, with large elevated plateaus, such as Sweden and the 
‘United States of North America, and it is interesting to con- 
template the magnitude of power which 1s now for the most 
teal lust, but which may be, sooner or later, called into requisi- 
ion. 
| ‘Take the Falls of Niagara as a familiar example. The amount 
of water passing over this fall has been estimated at 100 millions 
of tons per hour, and its perpendicular descent may be taken at 
(350 feet, without counting the rapids, which represent a further 
Fall of 150 feet, making a total of 300 feet between lake and lake. 
miut the force represented by the principal fall alone amounts to 
16,800,000 horse-power, an amount which, if it had to be pro- 
duced by steam, would necessitate an expenditure of not less than 
66,000,000 tons of coal per annum, taking the consumption of 
oal at 4 Ibs. per horse-power per hour. In other words, all the 
oal rat,ed throughout the world would barely suffice to produce 
the amount of power that continually runs to waste at this 
tone great fall, It would not be difficult, indeed, to realise a 
Harpe proportion of the power so wasted, by means of turbines 
fend water-wheels exected on the shores of the deep river 
low the falls, supplying them from canals cut along the 
ledges, Dut it would be impossible to utilise the power on the 
spot, the district being devoid of mineral wealth, o1 other 
natural inducements for the establishment of factories. In order 
‘practically to render available the force of falling water at this 
and the thousands of other places under analogous conditions, 
me must devise a practicable means of carrying the power tu a 
istance. Sir Wiliam Armstrong has taught us how to carry 
nd utilise water power at a distance, if conveyed through hgh- 
essure mains, and at Schaffhausen, in Switzerland, as wel! as 
at some othcr places on the Continent, it is conveyed hy means of 
uick-working steel yopes passing over large nalleya: By 
these means, power may he carned to a distance of one or 
two miles without difficulty, Time will probably reveal to 
us effectual means of carrying power to great distances, 
but I cannot refrain hom alluding to one which is, in my 
opinion, worthy of consideration, namely, the electrical 
conductor, Suppore water power to be employed to give 
motion to a dynamo-e'ectrical machine~a very powerful electrical 
current is the result. This may be carried to a great distance, 
through a large metallic conductor, and there be made to impart 
motion to electro-magnetic engines to jonite the carbon points of 
electric lamps, or to effect the eden of metals from their 


Combinations. A copper rod of 3 in. in diameter would be 
bapable of transmitting 1,000 horse-power a distance of say 
39 miles, an amount sufficient to 


su ter of a million 
— power which would suflice to’ idendoetn a “moderately 


The use of electrical power has sometimes been suggested as 


a, substitute for steam power, but it should be borne in mind 
that so long as the electric power depends upon a galvanic hat- 
tery, it must be much more costly than steam power, inasmuch 
as the combustible consumed in the battery is zinc, a substance 
necessarily much more expensive than coal; but this question 
assumes a totally different aspect if in the production of the 
electric current a nitural force is used which could not otherwise 
be rendered available. 

Dr. Siemeos then went on to speak of the processes of manu- 
facture, sketching briefly the history of the improvements in 
these processes, and concluded by referring to the various appli- 
cations of steel. Speaking of the means of preserving iron 
and steel from rust, he referred to Prof, Barff’s recently dis- 
covered process. This consists in exposing the metallic surfaces, 
while heated to redness, to the action of superheated steam, thus 
producing upon their surface the magnetic oxide of iron, which, 
unlike common rust, possesses the characteristic of permanency, 
and adheres closely to the metallic surface below. In this respect 
it is analogous to zinc oxide adhering to and protecting metallic 
zinc, with this further advantage in its favour, that the magnetic 
oxide is practically insoluble in sea water and other weak saline 
solutions. 

Dr. Siemens concluded his valuable address by urging upon 
the Institute, now that it has attained to such importance, to 
obtain recognition in official quarters and to become possessed of 
a habitation in a central position, and in such a building as would 
serve the societies devoted to applied science in the same way 
that Burlington House’does those devoted to pure science. 
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Mathematical Society, March 8.—Mr. C. W. Merrifield, 
F.R.S., vice-president, in the chair.—The following communi: 
cations were made :—On a new view of the Pascal hexagram, by 
Mr. T. Cottenll. In a system of co-planar points, the number of 
intersections of two chords is a multiple of 3. In the case of 
the hexagram the forty-five points thus derived are divided into 
four sets of triangles—(r) The three intersections of the chords 
joining four points form a triad self-conjugate to the conics 
through the four points. (2) Any three non-contermmous chords 
intersect in three points, forming a diagonal triangle. In each 
of these two cases, a derived paint dete:mines uniquely its cor- 
responding triad, the number of triads Leing fifteen. (3) An 
inscribed triangle determines an opposite inscribed triangle ; the 
three intersections of the pairs of sides supposed to correspond 
form a triangle, the intersections of two inscribed triangles, the 
nine intersections of the two triangles forming an ennead. (4) The 
three intersections of the opposite sides of a hexagon of the 
system form a Pascal triangle. The number of triangles in each 
of the two last cases is siaty ; to each triangle of one set corre- 
sponding a triangle of the other, as well as a triad of the 
second set, the nine pomts forming three triads of the frst set, 
Denoting, then, the primitive points by italics and fifteen of the 
derived points (no two of which are conjugate) by Greek lettcrs, 
we obtain all the derived points by accenting once and twice the 
Greek letters to form self-conjugate triads, Tables are then 
formed in matrices of the mne chords joining the vertices of two 
opposite triangles and their eighteen intersections, found to con- 
sist of s:x triangles of each of the second and fourth sets. T'o 
these corresponds a matrix containing ,the nine interscctions of 
the two triangles. In the case of a conic hexagram, the pro- 
perties of the sixty points of intersection of chords with the 
tangents at the conic points are then examined.—On a class of 
integers expressible as the sum of two integral squares, by Mr. 
T. Muir, [The class of integers considered included those whose 
square root, when expressed as a continued fraction, has two 
middie terms in the cycle of partial denominators. <A general 
expression was given for all such integers, and an equivalent 
expression in the form of the sum of two squares.}—Some 
properties of the double-theta functions, by Prof, Cayley, F.R.S. 
(founded on papers by Goepel and Rosenhain).--A property of 
an envelope, by Mr, J. J, Walker. 


Chemical Society, March 15,—Prof. Abel, I'.R.S., presi- 
dent, in the chair.—The secretary read a paper by Dr, W. A, 





re 


Tilden and Mr, W. A. Shenstone, on isomeric nitroso terpenes, 
béing a farther contribution to Dr. Tilden’s previous researches 


on thes¢ compounds, This was followed by « communication 
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entitled ‘ Preparation of Copper-ziac Couples,” by Dr J H 

dstone, and Mr A, Tnbe, which was experlmentally idlus- 
trated ; tt gave the details of the experiments mide to ascertain 
the conditions for the preparation of a couple of maximum 
activity ‘Lhe othe: papets were on chromium pig tron, by Mr 
BF Riley; a note on gardenin, by Dr J Stenhouse and Mr C 
E. Groves , two papers by Mr M Mrte entitled ‘ Addi- 
tional Note on a process for estimating Bismuth volumetrically,” 
and ‘On certain Bisauth Compounds,” Part IV , and a note 
by Dr, M. Simpson and Mr C. t) Keffe, on the determination 
of urea by means of hypobromite. 


Victoria (Philosophical) Institute, February 5 —Dr C, 
Brooke, F RS, in the chair —A paper was read by Piof. 
Birks, of Cambridge, on ‘* The Bib'e and Modera Astronomy.” 











GENEVA 


Physical and Natural History Society, January 18 — 
M, Ernest Iavre read a paper on the question of the or gin of 
the grav Is which are found in the portion of the Alps un ler 
the plactal saul, and which are known a¢ the old alluvium This 
1s formed in the vicinity of the ancient glaciers, as 1s proved by 
the fullowing facts. (1) The presence of glictal soil in two loca- 
hties in the neighbourhood of Geneva, im the very interior of the 
alluvium, at several metres under the great glacial sheet , (2) the 
very different heights at which the alluyinm 1s deposited im the 
menor of the same basin, (3) the fact that it is formed of the 
came elements, large pebbles and fost sand at whatever dis 
tance it 18 ubserved from the vot of the Alps the lsappetance 
of these depits begins the hint of the ancient glauiers —M 
Philippe Plantamour has undar aken observatt son the varia tons 
of the level of the 1 ake of Geneva, similar to those of Prof 1 A 
Forel at Morges They confirm the the ory of the } etpetaal osu 
Yation to which the suriace of the water 1s subject, as shown by 
lr, Forel, and which lasts avout an hon anda quaiterin the lon- 
gitudinal duection The variations of level, or seo /¢s wre much 
preater in the naybourho d of Geneva, at the western extremity 
of the Jake than at Morges, a] ttle beyond the middle of it Jength 
tawards the east, and they are in the oppo tte direction A 
repistering limninietre, which is to be crected by M lh Plant- 
vmour, wil] pennit of following with a new facil ty the phases 
«f the phenomenon, and of comparing them with those which 
occur at Morges 


wi PARIS 


Academy of Sciences, Much 12 —M Pehgot in the 
chair —‘The fullowmg papers were 1erd = Theorems relative to 
series of isoperimetric triangler which have on side of constant 

ize, and satiofy three other diverse condiuons, by M Cha les — 
Influence of pressure on chemical phenomena, by M. Berth fot. 

fle cites an experiment of (Juincke’s showing that the hberation 
cf hydrogen from zinc and sulphuric acid is not stopped by 
pressure of the gas, but only retuded {1 goes on so Jong as 
there ws acid to saturate 01 zinc to dysolve — On a metallic iron 
found at Santa Catarina (Brazil), by M Damour. [hts 15 sup- 
posed of meteoric origin The small quantities of carbon (0 0020) 
and silemtm (0 000!) in it are hike those of the best qualities of 
iron obtained im industry, while the proportion of nickel (0 3397) 
considerably exceeds that of meteoric trons hitherto known, Jo 
this latter is doubtless duc its resitance to oaidation in mouist 
wir and to the action of dilute aulphuiic and hydrochloric acids 
M. Bonssingault stated he had had cast in his laboratory 62 per 
cent steel and 38 mekel <A polished face of the alloy did not 
rust in contact with atmand water, Of the flings two or three 
erains took rust, merely showing the alloy was not entirely 
homugeneous, Alloys with 5, 10, or 15 per cent ni kel omdised 
rapidly —Obsetvatons on the native run of Santa Cataima and on 
the pynhotine and magnetite a:suciated with it, by M Daubree 

Che masses, when at a high temperature, seem to have been 
bubyected to ovid. sing action of air or water, which action perie- 
trated into the inteuor by very fine fissures —On the main- 
tenance of constant temperatures; <econ | note by M. D’Amonval. 
Ife beats the appaatus by means of a thermo-siphon, and the 
1 O/e of the regulator is to proportion the activity of the cuculation 
to the causes of loss Thus the fire may be of any strength ; 1t 
gives rts heat to a liquid which distnbutes it as the ps deemed 
allows.—On the annual aberration and annual parallax of stars, 
by M. Kericuff. He corrects some mistakes in the formule 


made for these.—A ons cf a theorem comprising the two 
principles of the — theory of heat, by Mf. On 
the periodicity of spots, by M. Wolf, In a Grockure he 
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ves not only all the epochs of maxima and munyna since the 
isco of the spots, but, for a century and a quarter, by 
means of a relative numbcr, the monthly energy of the pheno- 
menon fe shows by curves the aveiaye couse of the pheno 
Tena and anomalies, als >the indices of a great perrod embracin 
sixteen small periods of cleven and a half years, or nearly (68 
years —-Measuremerts of the calorific intensity of the aolar radia- 
tions received at the surface of the ground, by M Crova. He 
calculates that on January 4 1570, the heat recerved on a square 
centimetre at right angles to the direction of the sun’s rays irom 
Sunrise to sunset, woul! be 535 0 cil, that on the surface of the 
ground 161 2 cal , for July 11, 1576, the corresponding numbers 
are 876 4 cal and s74‘1 cal =“ Fhe heat received at nght angles 
on January 4 18 0 6f0 of that on July 11, the heat recuived on 
the surface of the ground on January 4 15 6 281 of that on 
Tuly 11 —Metals which accompany iron, by M. ‘Terrell 
Their proportions are small they rarely amount to five 
thousandths , whereas, im mitive o: meteoric on, they may 
be ten per cent ‘They me chiefly manganese, mekel, cobalt, 
and chromium, while copper, vanadium titanium and tung 
stin occur accidentally - Chemical study of snotletoe, (2 7sesey 
album, 1), ly MM Grindeau anil Boutot Jntse aha, the 
comp wition of the stem 1% very neat ti t of the leaves, and 
the composition of the mistletoes of difleremt s coics 1s widely 
diff_ient Ast nutritive value, the mistletoe of the oak taked 
rank with meadow gia s of gaod quality or red clover, the leaver 
of the mistletoe of the corn han and petr tices have equal value 
with good hay on aftermath , whil them boinches tay be com- 
parcd to the straw of Iegumimou plints or the hushs of cere als 
—On the electrotome state in the ca¢ of unipolar ove tation of 
the nerves, by MMO Morat and JTouseamt Wien the po waive 
po’e 1s apphed to the nerve, the current wy divergent, from the 
middle of the nerve it grocs towards the two extremities 1 34 
thus in the two ends contriry to the prop 2 cunent of the neve ; 
hence the negative phase of the clectroteumn state Lt the negay 
live pole 1s apy lied, the battery current converges towards th 
muddle, antis im the same direction with ihe proj er current, 
which it increases (positive phise of the electrotomie state) ~ 
Acute porsommny by acc tite of copper, by MMO Feltz and Ritter 
I 18 more active than sulphate he disor icrs are more intense 
and lung m fasting ammals One coull not swallow the sub 
stince injo dor dnok without percening the tiste On the 
value of certain arguments of trausfurmi m, taken fom the 
evolution of the dental follicle im ruminants, byM Picthiewse 
In these animals theie is nothing at all lhe perms of canines 
andinasy , as Goodsiraflirmed —Un the unity ot the furces td 
geology, by M. Hermie —On the crevasses of the cictaceous 
system, by M Robert 
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PALMEN ON THE MIGRATION OF BIRDS 


Ueber die Zugstrassen der Vogel. Von Jj. A. Palmén, 
Docent der Zooloyie an der Universitat Helsingfors. 
Mit einer lithographirten Tafel. (Leipzig: Engel- 
mann, 1876.) 

Eel eee it to be true that truth never dies, it is 

undeniable that error is hard to kill. A notable 
instance of this last assertion is furnished by the infatua- 
tion which possesses so many people, otherwisc, perhaps, 
not unreasoning, to believe that more or fewer of the 
birds which commonly frequent these islands in summer, 
pass the winter in a torpid state—“ hibernate,” as they 
are pleased to say. Vainly have travellers or residents 
on the shores of the Mediterranean, or in the interior of 

Africa, told us over and over again, how that as the hot 

weather comes to an end with us, our cuckons, our swifts, 

our swallows - nay, almost all our summer birds come 
crowding southwards. <As vainly have the sime ob- 
servers recotded the northward journeys of the same 
species, though under somewhat different conditions, on 
the approach of our spring. Of course, no one who merits 
the title of an ornithologist disregards the plain cvidence 
thus afforded, or entertains a single doubt as to what it 
proves —however strongly he may recognise the fact that 
we know little of the paths taken by the migrants, and 
next to nothing of the faculty whereby they ordinarily reach 
their ancestral summer-home. But there are not a few 
persons enjoying among the vulgar of all classes the repu- 
tation of being ornithological authorities, and there are 
thousands of the general public, who still hanker after the 
ancient faith in “hibernation.” It may be siid that it is 
but lost labour to attempt to bring such people to reason, 
and so, possibly, it is. Still, the apparent gravity with 
which this absurd notion is from time to time propounded, 
renders it necessary that its folly should be as often ex- 
posed, lest the pertinacity with which it is urged gain for 
it adhcrents among those who think that, as they en- 
counter no refutation of it, it may or must be true, and the 
testimony in its support unanswerable. As a rule, there 
seems to be an outbreak of the “hibernation” mania 
every two years or so. It nearly always presents the 
same essential fcatures. Some one, who with the multi- 
tude passes for an ornithologist, sends to a newspaper a 
second or third-hand story of some nameless person who 
in some nameless place found a number of torpid 
swallows in the chink of a chalk-pit, or a drowsy land- 
rail in a haystack—or, on a log of wood being laid on the 
fire, of a cuckoo that woke from its slumber and, emerging 
from its retreat, sat on the hob, regardless of its singed 
plumage and cheerfully singing its accustomed song. 
Occasionally a brilliant imagination, and the desire of 
supplying some grateful novelty suggests a diversion of 
the details, and the swallows are dragged from a horse- 
pond in a casting-net, or have gat themselves into an ecl- 
pot--or the cuckoo is discovered as the billets are being 
split. The story, which can be fairly compared with the 
tales of witches’ imps, and of our dear old friend the ante- 
diluvian toad-in-a-hole, is repeated in many newspapers, 
and countless correspondents write letters to their respec- 
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tive “organs,” citing parallel cases of which they have 
heard from their grandmothers, and wonder why “ Pro- 
fessor” Darwin, Mr. Buckland, or the great “ Doctor” 
Owen, do not favour the public with their views on the 
matter. ; 

A delightful example of all this occurred not many 
weeks since, and one, moreover, marked by so much ori- 
ginality of conception as to reveal the hand of a master. 
A reverend gentleman published the evidence of a friend’s 
friend, or that friend’s friend’s friend (there was a charm- 
ing uncertainty on this point, and the final friend was of 
course nameless), who watched “a brood of young 
swallows too weakly to be able to follow their parents in 
their migration.” (Here it is to be observed that the 
“hibernation” advocates of late years don't deny migra- 
tion 72 fo¢o, and that, as explained by the reverend story- 
teller, the “ swallows must have been martins!”) “ So the 
old birds left them in their nests and plastered them up 
with mud.” To cut the story short, it is enough to observe 
that the ingenious and considcrate parents were (as they 
expected) rewarded, on their return next spring, by finding 
their offspring “none the worse for their six months’ in- 
carceration,” and after this happy ending to the tale had 
been told, the sympathies of the British public were duly 
roused, and the “ hibernation ” mania was ready to run its 
usual course. On this occasion, however, its symptoms 
were more pronounced than usual, and a philosophical 
contemporary of ours, always prone to the analysis of 
conduct--perhaps also secing in the story a fresh argu- 
ment against experiments on live animals—hastened to 
record the story among the news of the week, though 
admitting that it was “not much in the way of evidence,” 
This admission, however, was prefaced by the very 
curious statement that “It is at least quite conceivable 
that a creature which had been a hibernator generations 
ago, and which had since discovered the preferability of 
migration to a warmer climate, should yet be able to 
return to its old habit in case of necd.” This remark 
might be allowed to pass if it had only been proved that 
any bird, since birds ceased to be reptiles, ever had been 
a “hibernator.” As that is not the case it may be sent 
instantly to the limbo of falsc hypotheses. Still the ad- 
mission roused the remonstrances of a correspondent of 
the samc journal, for he not only “ was inclined to think” 
the story “authentic,” but adduced in its support an 
agreeable variation of the fable. His gardener had 
assured him “ that he had himself seen what he described, 
“layers of young swallows in a hibernating state, when, 
taking up the flooring of some house in that parish 
[Thorpe Arch] during winter.? ‘O fortunatos nimtum ? 
What sights bless the eyes of gardeners! Layers of 
young swallows under our boards or bricks! How were 
the rats and mice kept from feasting on their tender 
bedies? And then if one did happen to die before the 
day of release, how sweet would be that superimposed 
chamber! Inviting as the theme is, we must leave it to 
record the further progress of this maniacal outbreak, 

The next portion of our history introduces us to a new 
world and to a family of birds never before accused of 
“hibernating.” A second correspondent of the same 
journal, writing under the honoured initials “R, N.,? 
spins a yarn, fit for the fo’castle (if there happen to be an 
audience of marines), and telis how humming-birds at 
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Port Montt (s7:) pass the winter in hollow trees, and are 
often brought into the houses cold and stiff, perfectly 
dormant, and yet when revived by the warmth, able to 
fiy about the room. They only need a refrigerating ship 
to be brought to, and “ acclimatised ” in, Ireland, or kept 
at the Crystal Palace. This is “R.N.’s” idea, not ours, 
but he makes it, we doubt not, in all sincerity. We now 
fully expect that the next bird charged with “ hiber- 
nating ” will be an ostrich. The phoenix, if he could be 
found, would certainly not be safe, but then he is dormant 
already. Even now it is perhaps not too late to injure 
the reputation of the dodo, and announce that a Rip van 
Winkle of the species has been “hibernating,” lke a 
tenrec, in some secluded rift of the rocks in Mauritius. 

That truth will prevail in duc time there can be no 
doubt, and these tales of “ hibernation” will serve to 
amuse future generations, even as that marvellous and 
circumstantial account of the evolution of Bernaclc- 
geese from shell-fishes now causes mirth to us—mirth 
mingled with regret at the stupid credulity of our quasi- 
scientific forefathers. Yet hardly so. It would be an 
injustice to the venerable Gerard to put on a par with 
him these story-tellers of to-day. The old herbalist had 
but little light, but what little light he had he did not 
neglect. Our contemporaries shut theireyes and ears to 
that which is before them. Their wilful ignorance 1s 
absolutely criminal, therefore shall they receive greater 
condemnation. If any of them is open to conviction, let 
him reflect on this single fact. The young cuckoo, when 
we last se¢ it in autumn, is clad in a plumage of reddish- 
brown or liver-colour, When cuckoos reappear in spring, 
they are, almost without exception, in their proverbial 
“grey.” It is obvious, then, either that the young birds 
have moulted in the meanwhile, or else they have 
perished in the process of “hibernation.” This latter 
alternative would soon put an end to the species, and 
cannot for a moment be entertained, But as regards the 
former, every physiologist will agree that while an animal 
is torpid, all growth is suspended—yet on the “ hiberna- 
tion ” theory, these young cuckoos must have put off their 
nestling feathers, and grown those characteristic of 
maturity, during the time when nearly all the animal 
functions are at rest. Therefore it simply stands that 
“hibernation” in the case of the cuckoo is an impossi- 
bility. The same, too, with swallows, Itis known that 
they renew their feathers about Christmas. The plumage 
of the young swallow in its first autumn does not differ so 
strikingly from that of the adult, as it does in the cuckoo, 
but any one pretending to ornithological knowledge, must 
know that the swallow af the preceding year can be 
equally declared to have changed its feathers since the 
last autumn, and indeed the fact of this wintcr-moult has 
been observed in caged birds, and recorded many years 
since by Mr. James Pearson, whose account, verified by 
Sir John Trevelyan, was published by Bewick cighty years 
ago (“Land Birds,” p, 249, Ed. 1797), Hence it follows 
that neither swallows nor cuckoos—-thus moulting in the 
winter months—-do, as has been asserted, “hibernate,” 

It is indeed somewhat humiliating to be at this day 
refuting an error which has been so often refuted before, 
but necessity knows no law, and the widely-spread fallacy 
creates the necessity. Furthermore, this protest against 
the aciolism of the age has led us away from our parti- 
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cular object, which is to notice the remarkably careful 
and painstaking work of Herr Palmén, originally pub- 
lished in Swedish in 1874, and now appearing in a 
German translation, which will have many more readers, 
This treatise does not indeed (as will be seen from its 
title) profess to treat of more than one branch of the mi- 
gration question. Its scope is properly limited to a con- 
sideration of the routes taken by birds of passage in their 
migration ; but on that account it is none the less a valu- 
able contribution to the already extensive literature of the 
subject, and in this German version the author appends 
some remarks of more general interest. He scems to 
have availed himself of all the information, as to his main 
point, that he could collect, and the wonder, perhaps, is 
that, living in Finland, he has been able to amass so 
much. His work is weak, it must be confessed, in detail 
as to the migratory birds of our own islands, but, as 
we think, fram no fault of his own, since most of those 
who delight to consider themselves “ British Ornitholo- 
gists” are content to stand on the ancient ways of thcir 
forefathers, and to disregaid everything that happens 
beyond the “ silver streak” as entirely as if it belonged 
to another planet. Thus we doult much if he would have 
greatly gained by studying the various contributions to 
“ British” ornithology that have appeared since 1856; 
when the last edition of Garrell’s standard work was com- 
pleted. We must, however, hold that Herr Palmén’s 
assignment of routes to the migratory birds of North- 
Western Europe is almost purcly conjectural, We do 
not say it is erroncous— far from that. ‘There is much in 
it which will very likely be proved true whenever British 
ornithological observers shall be at the pains to observe 
to some purpose ; but, at present, his vicws can, from the 
nature of the case, be only accepted provisionally, He 
has far different and morc solid ground to go upon when 
he treats of the migratory birds of Eastern Europe, and 
especially of the Russian Empire—whether European 
or Asiatic, and every ornithologist owes Herr Palmén a 
debt of gratitude for the compendious abstract he gives 
from the mighty works of Pallas’s successors, and notably 
from those of Ir. von Middendorff. 

As regards the routes taken ly the migratory birds ot 
the Palearctic region, Herr Palmén’s investigations have 
been so concisely summed up by a recent writer in the 
last edition of the “ Encyclop vdia Britannica ” (iii, p. 768) 
that we take the liberty of here transcribing them as 
there given. These main routes are said to be n/ze in 
number :— 

“ The first (A—to use his notation), leaving the Sibe- 
rian shores of the Polar Sea, Nova Zembla, and the 
North of Russia, passes down the west coast of Norway 
to the North Sea and the British Islands. The seeond 
(B), proceeding from Spitsbergen and the adjoining 
islands, follows much the same course, but 1s prolonged 
past France, Spain, and Portugal to the west coast of 
Africa, The third (C) starts from Northern Russia, and, 
threading the White Sea, and the great Lakes of Oncga 
and ar peas oe the Gulf of Finland and the southern 
part of the Baltic to Holstcin and so to Holland, where it 
divides-~one branch uniting with the second main route 
(B), while the other, running up the valley of the Rhine 
and crossing to that of the Rhone, splits up on reaching 
the Mediterranean, where one path passes down the west- 
ern coast of Italy and Sicily, a second takes the line by 
Corsica and Sardinia, and a third follows the sout 
coast of France and eastern coast of Spain-~all three 
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paths ending in North Africa. The fourth (D), fifth (E), 
and sixth (F) main routes depart from the extreme nor 
of Siberia. The fourth (D) ascending the river Ob, 
branches out near Tobolsk—one track, diverging to the 
Volga, descends that river and so passes to the Sea of 
Azov, the Black Sea, and thence by the Bosphorus and 
ALgean, to Egypt ; another track makes for the Caspian 
by way of the Ural River and s0 leads to the Persian 
Gulf, while two more are lost sight of on the steppes. 
The fifth (E) mounts the Jennesei to Lake Baikal and so 
passes into Mongolia. The sixth (F) ascends the Lena 
and striking the Upper Amoor reaches the Sea of Japan, 
where it coalesces with the seventh (G) and eighth (O) 
which run from the eastern portion of Siberia and Kam- 
chatka. Besides these the ninth (X) starting from Green- 
Jand and Iceland, passes by the Feroes 10 the British 
Islands and so joining the second (B) and third (C), runs 
cown the French coast.” 











All these routes are plainly laid down on the map which 
accompanies the work, and in the absence of more pre- 
cise information, it will hardly be in the power of any 
British ornithologist to dispute them, though, as before 
stated, we must hold them to be in a great measure con- 
jectural. In the following chapters the author shows how 
Lecessary it is to know the principal routes taken by birds 
iv their migrations before we can understand or reason in- 
tcligibly on their movements, and of very greit interest 
are his remarks on the Genetic Import of Regular and Irre- 
gular Lines of Travel, and on the So-called Migratory 
Instinct (chaps. ix. and x.), greatly amplified in the German 
version from the brief paragraphs which represent them in 
the Swedish original, ‘They are, however, it must be con- 
fessed, somewhat verbose ; but, for all that, they are well 
worth reading, Though Herr Palmén refers to an article 
which appeared in these columns some years ago (NA- 
1URE, vol, x. p. 415), he does not seem to be aware of the 
theory subsequently propounded by Mr. Wallace (vol. x. 
p. 459) as to the possible or probable origin of migratory 
habits, wherein is expressed, in far fewer words than his 
own, whut appears to be essentially the same thing. For 
‘Migratory Instinct” Herr Palmén substitutes “ Expe- 
ricncc” as the piloting power, and though there is much 
to be said in favour of this explanation in many cases, 
others there are in which it scems to break down utterly. 
How do the young cuckoos which stay in this country a 
month or six wecks after their parents (whom, let us 
remember, they have never known) have departed find 
their way to Africa? And how do the scores, hundreds, 
or thousands of rapacious and wading birds, whose elders 
do not accompany them, manage in their autumnal jour- 
n¢ys to arrive more or less punctually at the spot which 
countless generations of their predecessors have reached 
before them? They have had no “expericnce,’ and 
though doubtless many perish by the way, a very large 
proportion year after year hit off exactly, and at the first 
intention, the ancestral landing-place. What, also, can 
“experience,” which, after all, means only a knowledge of 
landmarks, do for the species which travel by night, as 
seems to be the habit of very many birds, or for those 
which, like at least two of the annual visitants to New 
Zealand, traverse a waste of waters? At present no solu- 
tion of the mystery offers itself, at present such know- 
ledge may be too wonderful for us ; but, high as it is, our 
faith in the progress of science forbids us to say that we 
cannot attain unto it. 
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OUR BOOK SHELF 


Dynamics ; or, Theoretical Mechanics, in Accordance with 
the Syllabus of the Science and Art Department. By 
J. T. Bottomley, M.A., F.R.S.E., F.C.S. (London and 
Glasgow : William Collins, Sons, and Co., 1877.) 


Tus little text-book is issued by Messrs, Collins as ane of 
their Elementary Science Series, and will prove useful to 
beginners, by rendering them familiar, at an early stage 
of their studies, with the more precise definitions and 
nomenclature which have been introduced by modern 
writers on dynamics. The distinction, for instance, 
between the centre of gravity and the centre of inertia is 
much more clearly pointed out than is usual in clemen- 
tary works, and the statement that “there is only a 
liinited number of classes of bodies that possess a centre 
of gravity ” will probably be read by pany with surprise. 
The measurement, composition, and resolution of veloci- 
ties arc treated of in the chapter preceding that on force, 
and the methods of measuring forces in terms either of 
gravitation units or absolute units are well and fully 
discussed. The definition of work given in the last 
chapter might, we think, be amended. As it stands at 
present it might lead the student to suppose that no 
work is done by an agent moving a body, unless the 
motion is created in opposition to a resisting force, 
though the language employed in some of the examples 
would be sufficient to correct such a supposition. 
Throughout the woik the author assists the student to 
obtain “clear physical conceptions regarding the first 
principles of dynamics,” by frequently directing his 
attention to the expcrimental proofs of the various laws 
he cnunciates, and by hinting at the physical, rather than 
the mathematical, developments of his subject. 

On these grounds, we have formed a very favourable 
opinion of Mr. Bottomley’s work, and we have no doubt 
that it will mcet with the success it deserves among a wider 
class of students than that for which it is specially 
designed. A. R, 
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LETTERS TO THE EDITOR 


[Lhe Leiter does not hold himself responsthle for pi nions expressed 
by his correspondents, Neither can he tendertake to relurn, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonymous communications, | 


Evolution and the Vegetable Kingdom 


Mx. CarroTHrrs has embodied in the Costemporary Review 
the substance of his l’residential addresses to the Geologists’ Asso- 
ciation, on which we would offer a few points for consideration, 

Although not agreeing wih Mr. Carruthers as to the infer- 
ences to bedrawn fiom the present state of our knowledge of 
fossil vegetable remains, we cannot but admire the earnestness with 
which he makes a stand in what we regard as a losing cause. 
We set a high value on his researches in fossil botany, and his 
work is characterised by unvarying and careful exactitude. What- 
ever may be his theories, his reputation will rest on a sulid basis 
of work. Palzontologists have to thank him for unvarying 
kindness and readiness to aid them in their researches, forming 
a maiked exception to the treatdhent which botanists usually give 
the subject. 

In discussing this question, we must keep well in mind 
the teaching of Sir Charles Lyell, first as to the insuffi- 
ciency of the geological record, especially with regard to 
land-surfaces. Considering the denudation and the wasting 
action of the waves to which remnants of terrestrial conditions 
are exposed during the slow process of their submergence beneath 
the sea, and again during their gradual upheaval, it is surprising 
to us not that so few records are preserved, but that any vestiges 
whatever remain. Secondly, with regard to lapse of time, 
we must get the ‘‘chill of poverty out of our bones,” and not 
misinterpret ‘‘the sign of successive events, and conclude that 
thousands of years were implied where the language of nature 
imports millions.” Mr, Carruthers admits the imperfection of 
the geological record, although scarcely with sufficient emphasis, 


and compares its fragmentary condition to » tablet. containing 
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the remains of an unknown inscription represented by only a few 
of its numerous letters, each of which occupies its proper rela- 
tive position to the known and unknown letters of the inscrip- 
tion. This is hardly a happy simile as the relative ages of the 
beds and strata containing vegetable remains, scattered over the 
world, are certainly very far from settled, and their correlative 
sequence is in numerous mstances still the subjuct of great dis- 
cussion, The relative position of there letters is therefore at 
present but vaguely known. 

tlaeckel supposes “that the sub-marine forests of the primor- 
dial period were formed by the huge brown alge or fucoids.” 
In the 70,000 feet of sedimentary rocks, from the Laurentian to 
the Devonian, beds of carbon and graphite are abundant ; the 
only known vegetation throughout that period is of algx. So far 
only Mz, Carruthers agrees with Haeckel; from this point his views 
diverge. During the period of the deposition of these 70,000 
feet, time enough surely elapsed (if time only be required) for the 
evolution of vascular cryptogams from alex. In the Silurian had 
vegetation been equally fitted to resist decay, we should probably 
have had plant evolution indicated side by side with that of 
animals, efore leaviny the subject of algs:, we must differ from 
Mr, Carruthers, who says that if rich floras had existed, the Irme- 
stones of the Llandovery rocks at Malvern would have preserved 
them. In these marine rocks at the most sea-weeds could be 
expected, and limestone of whatever age do not usually preserve 
such traces; but we know that floras existed by the carbon and 
graphite before-mentioned. 

Mr, Carruthers urges what he considers as fatal objections to 
the doctnue of evolution; his arguments may be briefly stated 
as follows :— 

1. The smultaneons appearance of the three principal groups 
of vascular c1yptogams, even in a more highly organised condt- 
tion than their living representatives. 

2. The early appearance of yymnovperms and the want of con- 
necting links between these and the lycopods from which they 
are eS to have been developed. 

3. The early appearance of monocotyledons. 

4. The sudden appearance of «dicotyledons, not only in the 
lower form as Apetaler, but also as Dialypetalw and Gamopetale, 

5. The persistence in specilic character of Sadzx polaris from 
the glacial period until now and over a wide range. 

Let us now see on what facts these objections are founded, 
and whether the facts are not open to other mterpretations, 

1, The evolution theory requires that lower groups have de- 
veloped until the amount of organisation was reached required 
to enable them to fulfil the conditions under which they live, 
and tu occupy vacant ground in the economy of natue. This 
required amount of development may be more or less quickly 
attained, and the development of the organism then remains 
almost stationary. Side by side with this development, other 
development goes on unceasingly, leading to the gradual evo- 
lution of entirely different and more highly organised forms. 
The cryptogams are pamileed amcngst vertebrates by the early 
and specialised development of reptilia; amongst crustacea by 
trilobites, &c. In like way the tetrabranchiate cephalopods, 
the brachiopods, and numerous other mollusca, whose hard 
shells resisting decay, have enabled vs to trace their life history, 
have come down to the present time, just as these vascular crypto- 

ms have, not in their most complex and differentiated forms. 

Ye do not expect to find sustained progressive development in 
the lower animal and vegetable groups, anu are not surprised at 
evidence of actual reversion. 

2, On their first appearance “‘the Gymnosperms do not,” Mr. 
Carruthers says, ‘‘present aegemeralised type, but a remarkable 
varietyof genera and species, all as highly differentiated as any of 
the existing forme.” Now if this is absolutely the case, and their 
first appiuvance in life is coincident with ther first appearance in the 
fossil record, there is no doubt that they were specially created, and 
there is no need of further argument. But the point not yet proved 
is that the two are coincident. The occurrence of coniferz in the 
Devonian is only known by wood with coniferous structure. 
The fruit and foliage, if known, might poasibly afford an indica- 
tion of the mode in which their course of evolution, as suggested 
by Haeckel, had taken place. Unger has described anomalous 
woods {rom Thuringlan recks of Devonian age. ‘ Had these 
been of earlier age than Miller’s Cromarty wood they might have 
been looked upon as one of the steps leading up to the true 
Coniferous structure.” These may yet be looked on as steps, 
for the relative age of these Devonian rocks is still to be fixed. 
This occurrence of anomalous wood is at all events not to be 
overlooked, if, as is stated, the gymnosperms both structurally and 
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cenyooneny form the transition group from fers to angio- 
sperms. The occurrence of Coniferous wood in Devonian rocks 
rather shows how great are the gaps te be filled up, and that the 
evolution of the gymnosperms commenced at an earlier period than 
was supposed, during the formation of the great carbon layers 
of the older rocks, and side by side with the development of ferns 
and lycopods. The common ancestors of the spore-producing 
lycopod and the seed-bearing zymnosperm are to he sought in 
remoter times even than the Devonian. There is no evidence that 
the Devonian woods were those of the higher and dicecious 
conifers and that conifers first appeared in this form. Little is really 
known of the earlier conifers, but the cycads-~the lowest form, 
and most nearly allied to ferns—were far more abundant formerly 
than at present, Schimper writes as follows :—-‘' What form the 
prototype of our conifers took in carboniferous times is not sati- 
factonily settled, neither fruit nor foliage having been discovered 
which could be placed in any order with certainty. The few 
fragments placed in A bietinae may belong to Lepidodendron,”! In 
the Permian rocks conifers are abundant. 

3. Concerning the appearance of Monocotyledons at the base 
of the Trias, the first true monocotpledon, Mr. Carruthers states, 
is the stem and spike of an aroideous plant from the lowest carbu- 
niferous strata near Idinburgh. ? Recently a number of addi- 
tional specimens have come to light, but Mr, Etheridge, 
junior, who is referred to by Mr. Carruthers as having found 
them, does not we believe regard them to be monocotyledons 
at all; and in this view, although we have not examined 
them, we are inclined to concur, because it scems unhkely 
that so many spikes should be found without foliage. In the 
Lransactwns of the Botanical Society of Mdinburgh, vol. xii. 

- 152, Mr, Htheridge pomts out that the stem of Pothocites was 

ranched, and what was thouht by Paterson to be the remains 
of a deciduous spathe was one of a series uf small enlarpements 
which ‘‘ occur alung the course of the stem at regular intervals, 
jutting out one on each side opposite one another.” This addi- 
tional information throws still greater doubt on the correctness of 
the determination. At Bournemouth, where aroids are abundant, 
leaves only have been found without a sinyle spike, ‘This is not 
the first time monucotyledons have been supposed to he present 
in the Carbuniferous ; for example, Cordaites, a plant now acknow- 
Jedpyed to be a gymnosperm— but whether a cycad or conifer is 
still, according to Schimper, a matter of doubt—was formerly 
supposed to be a palm, and subsequently a Yucca or Draczna. 
The curious twisted bodies called Spirangiam are assumed to be 
monocotyledons on very slender grounds, their affinities, accord- 
ing to hizh authorities, being completely unknown. Neverthe. 
less we find Mr. Cartuthers, referrmg to the Carboniferous, 
says :—-“* Including these frints there are probably eizht species 
of monovotyledons in the later Palseozoic rocks.” But exclacdenag 
them there is but one, and that, as just shown, of an extremely 
doubtful nature. Monocotyledons occur doubtfully in the Trias 
as Yuccites, and in many forms in the Iias, agreeing so far with 
Haeckel’s table of their pedigree. They gradually increase in 
number until the present day. Although we question the reality, 
we think the early appearance of a monocotyledon, even if it had 
occurred, would no more invalidate the theory of evolution 
than does the al pee unlooked-for occurrence of mammalian 
remains in secondary rocks, invalidate the theory in reference to 
animal remains. 

4. The next point Mr. Carruthers brings before us is the ap- 
pearance of dicotyledons, and as their testimony for or against 
evolution is very important, this testimony deserves examination 
at some length. Mr. Carruthers regards, as the most fatal objec« 
tion to the evolution theory, the supposed fact that representatives 
of all the three great groups appear sumultaneously in the Upper 
Cretaceous rocks. Dicotyledons have been found as low down 
as the Neocomian, and their discovery in rocks of this age is 
quite recent. Still the evidence that this is their earliest ap- 
pearance is purely negative, and no hypothesis is satisfactory 
which is based entirely on negative evidence. It is probable 
that seri edons may be found in yet earlier rocks—-perhaps 

uite early, although playing an extremely subordinate part. 
he Wealden has yielded no monocotyledons, yet we know that 
they must have existed; may not then the earlier forms of 
dicotyledons alsv have existed?) We may parallel the case of the 
mammals from the Parbecks. The Purbeck fauna was considered 
to show no trace of mammals until the examination of a particular 


* Pinus anthracina, Vindley aod Uutton, is “certainly a fragmant of a 
Lepidodendroid fruit.”~—Carr., Geol. Vag , vol. ix, p. 88. 

2 Pathecties grantont, Paterson. Tang, Bot. Soc. Heléreh,, vol. yp. 45, 
pl. 3, f. 2-3, Not mentioned by Haeckel or Schimpor. 
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small area of the Purbeck beds revealed their presence in numbers ; 
had this spot not been quarried it would have been supposed for 
years that mammalia had made their appearance in Hocene 
times. Some causes, tending to make the preservation of 
dicotyledons difficult, were discussed in NA1 URE, vol. xv, p. 281, 
and need not be further alluded to here. Mere localised patches 
of plant remains are not an unerring index of the character of 
a flora at any period. At Bournemouth there are patches just 
underlying the lowest marine beds, which are crowded with ferns 
only ; other patches contain nothing but ferns, aroids, and 
yymnosperms. lad these patches been isolated, inferences of a 
most misleading character would have been drawn. 

The upper Cretaceous floras are known to us principally from 
Aix-la-Chapelle and from America; but as in both these ~indeed 
in most cases—the supposed Cretaceous beds containing plant re- 
mains rest on palaozoic rocks, their relative age is a matter of 
uncertainty. M. Harrois fixes it as contemporaneous with his 
zone of Belemnitella, but whether he is right in this supposition 
or not, the flora contains ferns and other plants which seem iden- 
tical with those of the Bournemouth beds. In America, m the 
Dakata proup, we have leaf beds 400 fect thick of the supposed 
age of our gray chalk, but the associated murine beds have, mixed 
with decidedly Cretaceous forms, shells approaching very closely 
those of our London day. It seems more logical to determine 
the age of a rock by the incoming of new types than by the 
lingering of old, and the whole palivontulogical evidence shows 
that these beds are at most intermedate in age between our 
Kocene and Chalk, the enormous gap between which is probably 
filled up here by some 2,200 feet of strata, American gevlogists 
are not agreed as to theirage. 1L would be out of place to dis- 
cuss this subject at length, but enough is said to show that the 
relative ages uf these flores is not definitely known, and that no 
serics of argumcuts based on their i: ‘a ive sequence is, at pre- 
sent, entitled to any weight. M. Lesquereux finds evidence in 
support of evolution in the flora of Dakota, ‘‘in the remarkable 
disproportion of genera compared to specics ;” and in the same- 
ness of the leaves, which are ‘‘ mostly entire, coarsely veined, and 
coriaceous, the difficulty of separating them into distinct groups, 
by fixed characters, the numerous forms of leaf which, seen sepa- 
rately, repiesent different species, or even genera, and which, 
considered in series or groups, appear undividable into sections.” 
When, however, he theorises, we see that he makes use of the 
sane aiguments against evolution as those putgforward by Mr. 
Carruthers. Von Ettingshausen, on the other hand, who has paid 
rouch xttention to the subject, states that he is able to trace the 
ancestry of our present floras back to simple elements in Tertiary 
times, and these tu still simpler and more united types in Cre- 
taceous times. Iu his works a number of examples are given. 
The flora of Sezanne, whose age as Lower Eocene may be 
accepted, is closely analagous with that of Bournemouth. 

Now let us examine the manner in which determinations of 
fossil leaves from these earlier rocks have been made, and see 
whethe: they are sufficiently reliable to entitle us to form any 
theories whatever as to the simultaueous appearance of the three 
divisions of Dicotyledons. Tet us take the flora of Dakota. 

Of Lolypetale we have Litiodendron, founded on two frag- 
ments, and Maynolia on two fragments, These fragments are 
of simple leaves and possess no character whatever in themselves, 
upon which they can be determined. Magnolia, for instance, 
ig determined from the similarity in form to leaves described as 
Magnolia by Heer in the Flora of Greenland, which themselves 
are supposed to be Magnolia because they resemble (not specifi- 
cally) Magnolias from the Miocene of Europe. 1n Menespermites, 
the third genus, the name indicates that its affinities are vague, 
and we accordingly see that it had been formerly described as 
Dombeyopsis, Acer, Populites, The Gamofefale ate represented 
by three genera. Of these Andromeda is determined on 
two fragments and one indistinct leaf of simple lanceolate 
form ; Diospyros, formerly described ag Quercus, is determined 
fiom one simple and ovate leaf resembling Taurus, the other a 
round aud simple leaf; while Brumelia is still more unsatis{nctory, 
and has been previously thought to be either Laurus or Quercus, 
The determinations have been changed, as we see by the position 
of the plates and the figures on the plates, many times during the 

rogreas of the work, and it is not too much to say that all the 

eterminations of leaves of Polypetalas and Gamopetale from 
this flora are vague and unsatisiactory, and no one would be 
more ready to acknowledge this than Mr. Carruthers himself. 
We do not find fault so much with the determinations themselves, 
which are probably the best that could be msde from such mas 
terial, tut we think it premature to base any theories upon 
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them as to the simultaneous appearance with the Apetale of 
the more highly organised Dicotyledons. 


In the Eocene and Miocene we have, however, richer mate- 


rials, and the variety and completeness of the fossil flora become 
conspicuous ; the forms, as Lyell says, ‘‘ were perfect, changing, 
but always kecoming more and more like, generically and speci- 
fically, to those naw livin 


”? 


g. _ Von Ettingshausen has traced the 
direct descent of many living species back to the Miotene, 
sometimes two or more species to a common parent stock. 

5. With regard to the persistence of Sal:x polaris, it appears 
to be simply a case of a plant becoming thoroughly adapted to 
certain conditions of life which were met with in England 
during the glacial period, and are present now in extreme northern 
regions. Why Salix folares should have varied since glacial 
times more than mollusca and other animal life is not apparent. 
The intermediate forms which should connect willows and poplars 
have not been found, but as poplar-like leaves have been met 
with in lower cretaceous rocks, it is probable that the order of 
Salicacem is an extremely ancient one, and the single generalised 
form must be sought for in remoter times even than the Creta- 
ceous, 

Our general broad knowledge of the succession of plant life, as 
testified by the rocks, is too well known to need recapitulating 
here. Schimper enters in detail into its history. In the Silurian, 
Algz:; in the Devonian ferns and Lycopods, reaching their apogee 
of development in the Carboniferons ; and in the Permian the 
conifers first take an important position. The Triassic indicates 
a great gap, and may be considered the reign of gymnosperms, 
whilst the incoming of the phanerogams is placed beyond doubt. 
The Jurassic presents another hiatus, and but little is known of 
its flora.) Heer, however, infers, from the entomological fauna, 
that there were nv leafy treesin the Lias. The oolitic rocks con- 
tain abundance of cycads. The Wealden and Neocomian vepe- 
tation has left us little more than gymnosperms and ferns. 
With the upper cretaceous period dicotyledons are abundant, but 
their incoming is traced to older rocks. The Eocene contains 
rich assemblages of dicotyledons, principally apetalous, and the 
Miocene, better known, a still greater variety. We see the same 
plan of development in the individual ; and, as Prof. IIuxley re- 
cently stated in a lecture at South Kensington, ‘we can trace 
living plants fiom the most gigantic and complicated tree, step 
by step down through many gradations to the lowest algo, the 
lichens, and on down to a piece of animal jelly.” 

Thus we find on reviewing the evidence that has been brought 
forward, that other interpretations may be put upon the facts 
presented to us by Mr, Carruthers, 


* two q 


IN an article in this month’s Contemporary, entitled ‘* Evolu- 
tion and the Vegetable Kingdom,” Mr, Carruthers refers inci- 
dentally to a question that deserves the careful consideration of 
all who accept the doctrine of evolution; viz., whether the 
earliest type of flower was hermaphrodite or unisexual. Alluding 
to the abundance and variety of palxozoic gymnosperms, as 
evidenced by the numerous fruits that have been discovered in 
the carboniferous measures, he lays stress on the fact that ‘‘ they 
all belong to the Taxineous group of comfers ... . that the 
plants of this section are all diccecious, /¢. having the sexes on 
different plants. If the occurence of the germ and sperm elements 
in different organs, and even in different individuals, is evidence, as 
it is held, of higher development in phanerogams, then it is im- 
portant to notice the order of appearance of dioecious and monce- 
cious groups in relation to those with hermaphrodite flowers. 
Advocates of evolution hold that dimorphic plants are new in 9 
transition stage progressing towards a dicecious condition. The 
conifers attaimed to the highest known development as regards 
this element of their structure on their first appearance.” 

If Mr. Darwin be reyarded as an exponent of the views held 
by ‘advocates of evolution,” we fiud that he expresses himself 
very differently. From the following passages in his recently pub- 
lished work on “‘ The Effects of Cross and Self-fertilisation in the 
Vegetable Kingdom,” he would seem to consider the primordial 
condition to be unisexual, ‘'There is good reason to believe 
that the first plants which appeared on this earth were crypto- 
gamic.. ... As soon as plants became phaverogamic and 
grew on the dry ground, if they were to intercross, it would be 
indispensable that the male fertilising element should be trans- 
ported by some means through the air; and the wind is the 
t An extensive Jurassic flora has been described by Heer in Adm, de 


haa Imp. des Sciences de St. Pétersbourg, vii série, tome xxii. No. xa, 
1876. 
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simplest means of transport”... . * Therefore the Coniferse 
, and'Cicadix, no doubt, were anemophilons, like the existing spe- 
Ble of these groups.” .... » “A remarkable fact with respect to 
Sescvingad vic plants is that they are o’ten diclinous,” For rea- 
sons which he gives, Mr, Darwin considers that this ‘may be 
attributed to anemophilous plants having retajned, in a greater 
degree than the entomophilous, a primordial condition, in which 
the sexes were s¢parated and ‘their mutual fertilisation effected 
by means of the wind.” , .. . ‘If this view is correct, plants 
must have been rendered hermaphrodites at a later though still 
very .eacly ‘period, and entomophilous at a yet later period, 
namely, after the development of winged insects.” Ie subse- 
quenily points out, however, that “under changing conditions 
of life .. ..-some hermaphrodite plants, descended, as we 
‘must believe, from aboriginally diclinous plants, have had their 


sexes again separated ;” and he names as an example, Lychezs : 


dioica. It is only in the case of plants thus reverting that 
dimorphism can be held to he a transitional stage. 

Prof. Thiselton Dyer, in his notice of Mr. Darwin’s book in 
NATURE (vol. xv., p. 329), maintains an opposite view. ‘It 
would not be difficult to show that all through the vegetable 
kingdom the hermaphrodite condition precedes the dicecious,” 
Demurring to Mr. Darwin's conclusion that the moncecious con- 
dition “tis probably the first step towards hermaphroditism,” 
he considers it *‘ not improbable that precisely the converse may 
be more trae.””. ..... °* To throw light on the question whether the 
primordial plant was diclinous or not,” he discusses the manner 
in which it probably originated ‘‘from some plant-form not dis- 
tantly related to Selaginella,” and arrives at the conclusion that 
the first flower would probably be extremely inconspicuous, 
destitute of colour and hermaphrodite. 

How would it be, however, if, instead of regarding the spo- 
rangiiferaus cohe or spike of Selaginella as the homologue of 
a. single flower, we compare it rather with the spike of Carex, 
say, for example, C. pulicaris? The spike in this species is, 
‘ke the other, ‘* composed essentially of an axis having modified 
lateral appendages.” The glumes of the sedge correspond to 
the stales of the lycoped; in the axils of the upper are found 
the “male structures ”’—in Selaginella, sporangia containing 
unicrospores ; in Carex, anthers containing pollen ; in the axils 
of the lower are found the ‘female structures ”’—in Selagi- 
nella, sporangia containing macrospores; in Carex, ovaries 
containing each an ovule, TlLere is then not even the differ- 
ence that the position on the axis of the male and female struc- 
tures is inverted. From C. pulicaris, with its sirgle spike, the 
passage js easy to species that have several spikelets, each sale 
at the top and female brlow ; or to others that have the upper 
spikelets wholly male, the lower ones wholly female. The same 
arrangement of male and female elements is found in Typha and 
Sparganium, in most of the Aracese, to which order belong the 
oldest fossil monocotyledons, and is preserved even in Sagittaria, 
although in the last the flowers are of a much higher type, being 
provided with petallcid perianths, So far as the comparison 
with Selaginella is concerned, does it not favour the production 
in the first place of unisexual flowers, at Jeast as. much as of 
hermaphrodite? THOMAS COMRBER 
' Newton le Willows 


The Rocks of Charnwood Forest 


SomE letters appeared in NATURE a few months ago upon 
the rocks of Charnwood Forest. In one of them it was sug- 
gested that the syenitic. Logseg of Markfield and Graby might be 
more ancient than the surrounding slates and grits. 
your readers. muy therefore Le interested in learning that we have 
how ascertained from unquestionable evidence ia two places 


that the syenite is intrusive in these rocks, and,.as we believe, | 


ix some of the highest and latest rocks of the series. We reserve 
‘the details of the sections and localities for a paper which we 
hape shortly to communicate to the Geological sou se 

St. John’s College, Cambridge, . T, G, BONNEY 
| » |‘ Match 20 | KE. HILL 
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Southern Double Stars 


NOTING some queries in your November numbers (in the 
“ Astronomical Colma”) respecting some southern stars, 1 


that refer to .the ‘objects rained in those and some previous 
numbers i-— 8 Tg ak OS 8d ak oa oe eae 
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Melbourne Observatory, January 22 
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Ship’s Chronometers 


We have read with much pleasure your notice (vol. xv. p. 403) 
of Sir William Thomson’s lecture on Navigation, and are pre« 

ared fully to endorse your remarks as to the value of Mr, 
Jartnup’s system of rating ships’ chronometers, by which 
account is taken of the change of rate due to change of tem- 
perature. 

It is but fair to mention, however, that the principle upon 
which this system is founded was thoroughly investigated hy 
experiments upon a large number of chronometers by M. 
Lieusous, of Paris, some thirty or forty years ago; acting upon 
his suggestions, and after independent investigation conducted 
in our chronometer manufactory some six ycars ago, we pro- 
duced a table for the use of captains and others using ships’ 
chronometers, which was fastened in the chronometer case, with 
a small thermometer in front of it, in such a way that the lop or 
upper end of the column of mercury indicated, without any cal- 
culation whatever, the mean rate that should he piven every day 
to the chronometer until some considerable change of tempera- 
ture had taken place (say 3°), when the new position of the top 
of the mercury column again showed the new rate to be used, in 
working the chronometer. 

We did not introduce this plan to the navigating public gene- 
rally, as we feared that sufficient trouble (small though it actually 
be) would not have been taken in the use of it, alsa for another 
reason, #.¢., nearly every chronometer that we have tested has 
been found to require a different daily coefficient for a change of 
temperature of + 1°, and ships rarely remain sufficient time in 
port for us to determine this coefficient after allowing for the time 
necessary to clean the chronometer. 

But, as our system of tabulation may be of intereat to your 
readers and may possibly be available for other purposes, we 
give it you as briefly as possible, 

From our experience (which aprees with that of Lieusous 
and of Hartnup) we find that the crdinary compensation balance 
without auxiliary, causes the chronometer to go at its fastest rate 
(or in other words to /ose /rast) at a point of the thermometric scale 
gomewhere between 55° and 70° F., usually at 60° or 65", and 
that from 25° to 30" above or below that ‘‘ fastest point” the 
chronometer loses or poes slower on its fastest rate by an amount 
that is determined by multiplying the square of the difference in 
temperature between the new point and the ‘‘ fastest point” by 
the coefficient of temperature for a change of 1° above er below 
the ‘‘fastest point,” z¢., by the amount that a chronometer 
goes slower for having its temperature increased or diminished 


byl. 

y This is, however, only true so long ss two conditions are 
adhered to; the first condition being that the “fastest point” 
(which can be moved at will by the chronometer maker), shall not 
be taken outside the limits of 55° to 70° that is, the rule will 
apply from 30° to 95° but not Leyond, even though the, “ fastest 
point” should be moved up to 80° or down to 40"; beyand 
these points a new law applics, and instead of squaring the dif- 
ference of temperature and multiplying that quantity’ by the 
coefficient of temperature, this latier must be multiplied by the 
difference of ‘temperature (always reckoned, from the ‘4 fastest 
point’! of the chronometer under trial) raised to. a power between 


; . : Be | the square -whd. the cube, or « 3, for which good reasons cud 
inclose you some. extracts from our occasional observations igs ee ear ee 2 a hate Wt or gle 
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table or diagram as given below, in which T is a thermometer, 
Cc and c'c’ ave curves drawn after teating the chronometer. For 
an ordinary voyage in which no extremes of temperature are ex- 
pected, or whirh, if they occur, will be of short duration only, we 
should seal the diagram under the thermometer, so that the tem- 
perature line of 65° should coincide with and pass through the 
apex of the curve, and if the chronometer were neither gaining 
nor losing at 65° we should draw the curve as Cc ; if the chrono- 
meter were gaining five-tenths of a second per day we should 
draw the curve as ¢’ c’, 

Then the rate {s always to be reckoned from the summit of 
the mercury horizontally till the line meets the curve; if this 
line should he to the left of the thermometer the time should be 
reckoned as plus (+) or garniny ; if to the right, as munus (-) 
or losing. 

Thus, for example, taking the line SA for a chronometer 
whose rate at 65° is o”oths, this will give al 75 ~ o” sths, or 
losing half a second daily; or for a chronometer whose rate at 
65° (c’c’) is fast o” ‘sths, at 75° it would be 0" oths for a chrono- 
meter whose daily coefficient gives a curve as here drawn. 
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Of course in determining a daily rate, two or moe observa. 
tions of temperature should be taken, so as to give a mean tem- 
perature point from which to rechon the rate, as the day and 
night temperatures differ considerably. 

Prof, Licusous, :n his 4) a Aue, gives a rule for determining the 
amount which a new chronometer 1s likely to gai on its rate, 
owing to the hardness of the balance spring and other causes in- 
dependent of temperature, but we do not find this latter so 
reliable as the temperature-correction method as detailed above. 

Should this prove interesting to your readers, we may, with 
your permission, al some future time give a few reasons fur the 
difference that is found to exist Letween the daly cceficients of 
tomy erature of different chionomcters. 

PARKINSON AND FRODSH AM 

4, Change Alley, Cornhill, London, March 12 


£.5.—The above syatem renders the auailiary compensation 
unnectssary, and can therefore effect a savit ¢ of 4/, to §/. on the 
cost of etch instrument, 
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Lowest Temperature 


THERE ait pe to be something almost abnormal in the 
climatic conditions to which the observatory at Stonyhurat is 
subject (vol. xv, p. 399), I remember going into a garden in 
the neighbourhood of Knaresborough, in Yorkshire, about eight 
p’alack on thé morning of Christmas Day, 1860, and s¢eing 
What I wuppose had never been seen in England outside a labora- 
Loty before that morning, viz., the mercury in a thermomiefer 
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standing at 8° F below zero, a2, go" F. of frost. At Stony. 
hurat on the same day the thermome’er went down only to 6"'7 
F., de, there were 25°°3 F. of frost. 

gain, on March 1, 1877, the lowest temperature registered 
in the neighbourhood of Knaresborough was only, 1 believe, 
18° F'., whilst at _Stonyhurst it was 9°1 F. The differences, 
therefore, bet the temperatures on the two days spoken oi 
at these places, not fifty miles distant from each other, were 
respectively 2°'4 F. and 26" F., which are so wide apart as to sug- 
gest that Stonyhurst is subject to climatic conditions which do not 
prevail in the Vale of York. I may mention that the record in 
the Zines of the temperature on the morming of March 1, was 
only 25° F., but in country districts in the south of Fngland it 
was as low as 20° F, Great numbers of oaks, laurels, and other 
evergreens were kalled in Yorkshire by the frost of 1860. 

Oxford * R. ABBAY 
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Meteor 


A FEW minutes before 10 o’clock on Saturday night I saw a 
very beautiful meteor towards the western horizon. e meteor 
passed obliquely downwards towards Orlon’s belt, moving slowly 
from night to left. When first seen it was a brilliant white body 
about {th the apparent diameter of the moon, As it passed on- 
wards it became bluish and pear-shaped with a bright track, 
Before its final disappearance between the belt and the pleiades 
it had a purplish hue. It was visible about four or five seconds, 
and during that period it traversed about ten or fifteen degrees, 

Iirighton, March 12 W. AINSLIE TfOtLis 
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I saw the meteor at gh. §6m. P.M. of March 17, 
menhioned by your correspondent, “ W. was on the 
sea-shore at Rossall, near Fleetwoor, and while looking out to 
sea, due west, T became aware of a sudden outburst of light on 
my left. On turning I saw the splendid meteor sailing rather 
slowly acioss the sky from a pomt about 3° north-west of «¢ 
Hydree to a point in Monoceros, whose position I should esti- 
mate to be about R.A. = 7h 30m, ; Decl. = 20° 0’ south. 


wt 





March 26 U.u 
DR. SCHLIEMANN ON MYCENE 


Last Thursday night will be always regarded as a 
memorable one in the history of the Society of 
Antiquaries, when Dr, Schliemann described to an un- 
usually distinguished audience his own and his wife's 
explorations on the site of the Acropolis of ancient 
Mycenx. Taking as his clue the well-known passage in 
which Pausanias (A.B. 176) speaks of the ruins and tradi- 
tions of the famous Greek city, Dr. Schhemann was led 
to the belief that his scholarly predecessors had mistaken 
its drift. ‘The passage tn Pausanias runs thus :- - 

“ Among other remains of the wall is the gate, on which 
stand lions, They (the wall and the gate) are said to be 


| the work of the Cyclopes, who built the wall for Patus in 


Tiryns. In the ruins of Myccnw 1s the fountain called 
Perseia, and the subter:ancan buildings of Atreus and hris 
children, in which they stored their treasures. Theic is a 
sepulchre of Atreus, with the tombs of Agamemnan’s 
companions, who on their return from Ihum were killed 
at dinner by ‘gisthus. The ideniity of the sepulchre of 
Cassandra 1s callecl in question by the Lucedzemonians of 
Amykla. There is the tomb of Agamemnon and that 
of his charioteer Eurymedon. Teledamos and Pelops 
were deposited in the same sepulchre, for it is said that 
Cassandra bore these twins, and that, when still htde 
babies, they were slaughtered by A‘gisthus, together with 
their parent, Hellanikos (NC. 495-411) writes that 
Pylades, who was married to Electra by the consent of 
Orestes, had by her two sons, Mcdon and Strophios, 
Clytemnestra and Aigisthus were buried at a little dis- 
tance from the wall, because they were thought unworthy 
to have their tombs inside of it, where Agamemnon re- 
posed, and those who were slain with him.” 

Previous explorers had searched in vain for any of the 
relics here referred to, because they scarched in the wrong 
place, mistaking the wall spoken of for that of the city, 
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whereas Dr. Schliemann’s instinct led him to infer that 
Agamemnon and his companions were buried within the 
wall of the citadel, Following this clue he began three 
years ago to sink many shafts in different parts of the 
Acropolis, and inet with such encouraging results near 
the Lions’ Gate mentioned by Pausanias that he devoted 
his main attention to diggings in this quarter. There 
were, however, so many hindrances, that it was only in 
last July he was able to carry out his plans. 
in the Acropolis Dr, Schliemann had entirely cleared 
the famous Lions’ Gate, which he went on to describe, 
discussing also the old question of the symbolism of the 
lions surmounting the gateway, and of the altar sur- 
mounted by a column, on either side of which rest the 
fore paus of one of the two lions. One theory was 
that the column telated to the solar worship of the Per- 
sians, another that the altar is a fire altar, guarded by 
the lions; a third that we have here a representation of 
Apollo Agyicus. Dr. Schliemann himself was of this last 
opinion, which, he thought, was borne out by the Phry- 
gian descent of the Pelopide. The lion-cult of the 
Phrygians was well known. Besides, among the jewels 
found im the tonibs, and especially in the first tomb, this 
rcligious lion symbolism rc-appeared. On two of the 
refoussé gold plutes there found was seen a lion sacrificing 
a stag to Hera Booms, who was represented by a large 
cow's head, with open jaws, just in the act of devouring 
the sacrifice. On entering the Lions’ Gate were secm- 
ingly the ancient dwellings of the doorkeepers, of whom 
some account was given. Further on, as at Troy, was 
quadrangular Cyclopean masonry, marking the site of a 
second gate of wood. Stull further on were two small 
Cyclopean water-conduits ; to the right of the entrance 
passage were two Cyclopean cisterns. A little further on 
came to light that large double parallel circle of closely- 
jointed, slanting slabs, which has become so famous 
during the last three months. Only about one-half of 1t 
rests on the reck, the other half rests on a 12-feet high 
Cyclopean wall, which has been eapressly built to support 
it in the lower part of the Acropolis. The double circle 
had been originally covered with cross slabs, of which six 
are still ‘x s//u. Inside the double slabs was, first, a 
layer of stones for the purpose of holding the slabs in 
their position, The remainmg space was filled up with 
pure earth inixed aith long thin cockles, in the places 
where the original covering remains in its position, or 
with difrzs of houses mixcd with countless fragments of 
archaic pottery wherever the covering was missing. This 
circumstance could have no doubt that the cross slabs 
were removed long before the capture of Mycena by the 
Argives (u.¢, 468). The entrance to the double circle 
was from the nth side. In the western half of the circle 
br. Schliemann discovered three rows of tomb stel¢s, 
nine in all, made of calcareous stone, All stood upright ; 
four only which faced the west had sculptures in rehef. One 
stele, preciscly that beneath which was found the body with 
the golden plates representing the lion sacrificing the stag 
to Hera Bowne, pepreae Dy a hunting scene. The two next 
sculptured si pulchral slals represent each a battle scene. 
The Myccnic slabs, Dr. Schhemann said, were unique of 
their kind. The manner in which they fill up the spaces 
not covered by snen and animals with a variety of beauti- 
ful spiral ornaments reminds us of the principles of the 
ainting on the so-called Orientalising vases. But in the 
ycencean sculptures nowhere do we see a representation 
of plants so characteristic of ancient Greek ornamentation 
of this class, ‘The whole is rather linear ornamentation, 
representing the forms of the bas-relief. Hereby we have 
an interesting reference to the epoch in Greek art pre- 
ceding the time when that art was determined by Oriental 
influences, an epoch which may approximately be said to 
reach far back into the Second Millennium (B.C.), 
Here then in the Acropolis of Mycenz are tombs which 
aie no myth, but an cvidentreality, Who were these great 
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Liaplie entombed here, and what were the services 
rendered by them to Mycens which deserved such splen- 
did funereal honours? It was ge at length that the 
inhabitants of these tombs could be none other than the 
very persons spoken of in the extract Dr. Schliemann had 
cited at the outset from Pausanias. Dr. Schliemann then 
proceeded to state the details of what he had found below 
the ruins of the Hellenic city. He spoke of the vast 
masses of splendidly archaic vases. Iron, he remarked, 
was found in the upper Hellenic city only, and no trace 
of it in the prehistoric strata. Glass was found now and 
then in the shape of white beads. Opal glass also oc- 
curred as beads or small ornaments. Sometimes wood 
was found in a perfect state of preservation, as in the 
board of a box (pdyOyé), on which were carved in bas- 
relicf beautiful spirals. Rock-crystal was frequent, 
for beads and also for vases. There were also beads 
of amethyst, onyx, agate, serpentine, and the like 
precious stones, with splendid intaglio ornamenta- 
tion representing men or animals, When towards 
the middle of November he wished to clese the ¢x- 
cavations, Dr, Schliemann excavated the spots marked 
by the scpulchral slabs, and found below all of them 
immense rock-cut tombs, as well as other seemingly much 
olde: tombstones, and another very large sepulchre from 
which the tombstones had disappeared. These tombs 
and the treasures they contained, consisting of masses of 
jewels, golden diadems, crowns with foliage, large stars of 
leaves, girdles, shoulder-belts, breast-plates, &c., were 
described in detail. Iie argued that as 100 goldsmiths 
would need ycars to prepare such a mass of jewels, there 
must have bcen goldsiniths in Mycenz from whom such 
jewels could have been bought ready-made. He spoke 
of the necklaces, too, and of the golden mask taken from 
one of the bodtes, which must evidently be a portraiture 
of the deceased. Dr. Schliemann then proceeded to show 
that 1n a remote antiquity it was either the custom, or, at 
least, that 1t was nothing unusual that living persons wore 
masks. That also nnmortal gods wore masks was proved 
by the bust of I’allas Athené, of which one copy was in 
the Britwsh Museum and two in Athens, It was also 
represented on the Coimnthian medals. The treasures of 
Mycena: did not contain an object which represented a 
trace of Oniental or Egyptian influences, and they 
proved, therefore, that ages before the epoch of Pericles 
there existed here a flourishing school of domestic artists, 
the formation and development of which must have 
occupied a great number of centuries. They further 
proved that Homer had lived in Mycenx’s golden age, 
and at or near the time of the tragic event by which the 
ininates of the five sepulchres lost their lives, because 
shortly after that event Mycenz sank by a sudden 
political catastrophe to the condition of a poor powerless 
provincial town, from which it had never again emerged, 
They had the certainty that Mycen.c’s flourishing school 
of art disappeared, together with its wealth; but its 
artistical genius survived the destruction, and when, in 
later centuries, circumstances became again favourable 
for its development, it lifted a second time its head to the 
heavens. 

No doubt Dr. Schliemann’s theories will be subjected 
to much criticism when the full details and drawings 
appear in his forthcoming work. Of the value of the 
discoveries themselves there can be but one opinion. 
Those alone which have been made in the Acropolis of 
what many have been inclined hitherto to regard as & 
half mythical city are of themselves sufficient to entitle 
him toan important place in the field of scientific re- 
search, Roth to the histenan and ethnologist his re- 
searches must prove of the greatest value, and all who 
have been stirred with the recital of the deeds of the 
Homeric heroes will rejoice to have henceforth reasonable 
external evidence for regarding them as something more 
than myths, 
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KERTILISATION OF FLOWERS BY INSECTS * 

Aitine Species of Gentiana adapied to Lepidoptera, 
(FENTIANA BA VARICA (Fig. 106-108), G. versa 
(Fig. 109-111}, G, aéualis (Fig. 112-114), of which I 

have exarnlned Living epeciaenes in the Alps, and G. 4 
rate, @stiva, pumila, aod wricuiosa, of which I have 
examined only died specumens,” agree so completely in 
the structare af their flowers, and in ther contrivances 
fer crosafertilisation ‘by insects, that they all obviongly 
to the same section of the genus Gentiana, and are 
adapted te the same group of visiting insects. They all 
seas 4 long narrow corolla (fig, 106)? which contains 
ii its lowermost portion the honey, secreted, as in our 
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Bras 1068 Gretiona davarine he 106 —J_ateral of 
which ‘thegins ¢udetmg and closing, the calyx and the aaririor Brot 
the paroles having ‘been removed (ah.3) Fic. xo7-The same 
aineny wid i fron ‘ oe Got is) The margin of, the sires ¥ stigma 
froin wbove (7 3 a}4 cee Te eee 


two first groups, by an antiuler swelling at the base of the 
pista § (i EIB 109, 1f1, 713), The have the entrance 
tq the tube closed by the bilobed stigma being 
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dilated into a circular dise (st, Fig, 106, 109, 112), 
bordered at its margins with hair-like papi tig. ro8}, 
It alk of them small openings are visible in fully~ 
opened flower between the margin of the stigma azid the 
ntact if ig. 109) 5 bee as soon As , cerdila 

ms st ig. 110), these open 

cemed. in abe at (hem he Gaikens ecco 


stigma, thus placing their pollen on the way to the 

(a, Fig. 1nG, 110, 114). They can all, therefore, be 
lised only by such insects as have a proboscis sufhciently 
long ta reach the base of the corolla, and at the same 


time either sufficiently slender to enter through the small . 
vege - 
uch — 


openings (Lepidoptera), or sufficiently strong 
enlarge the entrance of the flower (humble-bees), 

an enlargement, indeed, would be possible by the expan- 
sion of the same folds between the petals (7 Fi 


109, 110, 112), by which the flower is enabled to twist, 


and to close, as soon as colder weather frightens away its 
natural fertilisers. 

Now, looking about to discover what Lepidoptera and 
humble-bees might be the natural iertilisers of the present 


Fia 107. 


group, I was surprised at the fact that of all the 162. 
species of Lepidoptera which I had observed visiting 
flawere in the Alps, Macrogiossa siedfatarum alone hea a 
proboscis sufficiently long (25-28 mm.) to reach the honey 
in all the species of Gentiana in question, and that of- 
the Alpine humble-bees, even those provided with the . 
longest proboscis of all, Gomons hertorwm . 
(18-21 mm) and 2. oftwlentys, Gerst, (22 
yarn.), are incapable of reaching the honey 
in all the above-named species, except by 
thrusting the whole of their head into the 
narrow corolla-tube. Mortover, direct ob- 
servation seems to prove that humble-hees 
insert at the most their proboacis into these 
flowers, but never their whole head. For instance, in - 
the Albula Fass, July a8, 1876, I saw a humble-bee fyiag , 
about for a long thae in search of flowers ; at 
hastily visited lama verna, but having only nee” 
asheg its ino .a flower, it few away out af tog), 
isewite Rear Pontresina, August 4, (876, T gay 

antiana nivisite yitited hy Bombus mendax, ! 
having hastBy tried one or two flowers In 
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manner, it passed over to 7rifokive: xivale, which it then 
sucked perseveringly. If from these observations we may 
infer that the forcible enlargement of the narrow corolla- 
tube of the species of Gentiana in question is too in- 
convenient for the humble bees, then the only insects 
capable of gaining the honey imi all the speotes of the pre- 
sent group and capable of regularly visiting and cross- 
fertilising them, are Macroglossa stellatarum, and perhaps 
-~“ other Sphingida not yet observed by myself in the 





Fig t 
POTTS —Gekramd tes it Gt y Fic 10g ~ Flower, completely 
greneds pecn from above 1G 3190— Upper portion of the same 
flower. ted longitudmally, showing the pists! and the anthers. Fru 
wermost partion of the same flower, showing the nectary 


Alps. The smallest of the species in question, G. xivadis 
(13-16 mm,), G. zmdricata (15 mm.), and G, pumila (16-18 
mm,), may also be fertilised by some moths’ and by many 
butterfhes? which will all easily insert their slender pro- 
boscis into one of the small openings at the base of the 
corolla-tube, then, withdrawing it smeared with pollen, will 
leave some sito Se ins on the margin of the stigmatic 
disc, and, when inserting the proboscis into another flower, 
will effect its cross-fertilisation by stmpping off some of the 
pollen-grains from the hair-like papilla at the margin of 
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the stigmatic discs. Humble-bees, on the contrary, at all 


events, scem to be of very small or no importance as 
fertilisers of this group. If thus, by indirect inference, 
we are Jed to the conclusion that the present group 
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is exclusively 


ted to Lepidoptera, we ought 
embrace this pinto with foe gendered or 
visits of Lepidoptera, hitherto directly observed by __ 


comparison of the length of their proboscis with the 4 


length of the corolla-tube, prove to have been 


on 
fruitless attempts. On G. mvalts (corollactube 13-16 ] 


mm.), bear Pontresina, August 4, 1876, I observed Cane- 
nympha satycion, Esp, (proboscis, 7 mm.), and "" *.” 
"4 Rbr. (10-11 mm.); on G. verna (coralla-tube, 
23mm.) in the Albula Pass, July 28, 1876, | found ~~ ~ 
aurinia, var. Aferope, Prunn. (7 mm.), Argyants pales, S. V, 
(9-10 mm.), and Lrebia lappona, Esp. (8-9 mm.) ; on G. 
bavarica (20-22 mm.), Kerner! observed Arraits cuprea 
(12 mth.), I myself, upon the Piz Umbrail, July 15, 1875, 
saw Lredia leppona, Esp. (8-9 mm.) ; in the Aibula Pass, 
July 27, 1876, Z. dappona and Melstea asteria (5-6 man.) ; 
in the Val del Fan, August 5, 1876, Median aurinia, 
var, Merope, Prunn. (7 mm.), all easily inserting their 
proboscis into the corolla tubes, but all iy cobra 
without any advantage to themselves, though, by their 
repeated fruitless attempts, some cross-fertilisation of the 
flowers may have been effected. No direct observation 





if "1) Fic 1x2 —Flower seen fice aise 

Bie 114 —-~Pistl big 1tq¢- Upper portion of the Bower bisected longi- 
tudinally, showing one of the anthers (a ) sn contact with the margins of 
the stigma 

of the true natural fertilisers of the species of Gentiana 

belonging to our fourth group has yet been made. 

In former articles I have shown that frequently, of 
different species of the same genus, those 
possessing the most conspicuous flowers 
are adapted to cross-fertilisation by in- 
sects, whilst other species of the same 
oa possessing less yd maeeerhy flowers, 

ave recourse to self-fertilisation, in case 
the visits of insects are wanting. This 
statement is also confirmed by the species 
of Gentiana in question. For in G. verna 
and devarica, differing from nivalis not 
only by the considerably larger size of 
the separate flowers, but also by a num- | 
ber of flowers which stand close together, fra, 14 
thus being easily seen froma great dis- | 
tance, the possibility of self-fertilisation is excluded 
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Bias 112114 —Gentiana atvals 
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the position of the stigma and the anthers (as shows 
Fig. 106 and tro); whereas in Gentfana 9 “" ~*** 
flowers are touch smaller and more “ 
another, one or some of the anthers 
contact with the margin of the stigma 

Caste.” 
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| The most striking peculiarity of our fourth group of 
| Gentiana is the sensilnlity of their flowers to the in- 
fluence of the weather, which is apparently connected 
- with the sen-ibility of their natural fertilisers to the 
| same influetice. The following observation clearly shows 
that different species differ widely in this sensibility, even 
, when growing in the same locality. On the Piz Umbrau, 
, Judy 16, 1874, Thad collected some plants of Gentiana 
bavarica, var, imbricata, and of G. verna, and put them 
in my sleeping-room in the Quarta Cantoniera, upon a 
plate filled with water. The next morning, at half-past 
four a’clock, 1 found the flowers of G. davarica already 
opened, those of G. werwa still closed. I placed the plate 
outside the window, where the intensity of light was at 
least as great, but the temperature much lower, and all 
the opened flowers began twisting. After they had 
closed, | brought them back into the room, and they 
opened again, Repeating this trial from half-past four to 
h uf-past six o’clock, I saw them two or three times 
closing and opening again. Gentiana verna, standing 
upon the same plate, during this time, had not yet opened 
a single flower. 
From this observation, the further prosecution of which 
was prevented by my departure, 1t 1s obvious (1) that the 
opening of the flowers of these species of Gentiana is caused 
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by heat, not by light ; (2) that G. verne requires a higher 
temperature for opening than G. davarica, vat, imbricata. 
Possibly this is one of the causes which makes G. verna 
descend into sub-Alpine and low lands, whilst G. devarica 
is confined to the Alpine region. 

Comparing the present group with the foregoing ones, 
we need hardly doubt that it is most nearly allied to 
our second p, from which it differs only by the nar- 
rowness of the corolla, by the further development of the 
folds between the petals, and in connection with this by 
their greater sensibility, and by the lobes of the stigma 
being dilated. Geniiana rostrata, agreeing in every other 
respect with our fourth group, bas as yet retained the 
two twisted stigma-branches, and therefore may be con- 
sidered as a connecting species between the second group 
and the fourth, which is descended from it. 

Summing up the above relations between the species of 
Gentiana of German y and Switserland, we obtain a pedi- 
pree pert Fig. 115, 10 which the signification of the lettering 

as follows :— 

off) ypothe al ancestral form with fully open flowers, 
t d stigmna-bran diverging stamens, and honey 
secreted at the base of the flower in the angle between 
the base of the pistil and the corolla, From this gn- 
cestral form we see two branches 2 and ¢ descend; 6 
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with the nectary confined to the base of the pistil, 
¢ with nectaries at the base of the corolla. From the 
branch ¢ has developed the sub-genus Eadofricha Froelich 
(2), containing six species :—G. campestris, germantca, 
umarella, obtustfolia, tenella, and nana, adapted both 
to Apid# andeto Lepidoptera. Of the branch 4 an 
original form, G. /w/ea (0), has been preserved, acces 
sible to insects of all orders, but from the same branch 
has descended the large sub-genus Celanthe Froelich (¢), 
containing eleven species :—G. unctata, pannonica, pure 
purea, cructata, asclepiadea, Pneumonanthe, Fi atichit, 
Jrigida, acaulrs, excisa, and ctléata, all adapted to humble- 
bees. One branch of this sub-genus (¢), by narrowing 
the corolla, perfecting the folds between the petals, dilat- 
ing the stigma-branches, and thus moe the flowers 
to Lepidoptera, has further develaped the sub-genus 
Cyclostigma (g), containing seven species :—G, daverica, 
verna, estiva, tmbricata, pumila, ufriculosa, and mtvales. 
As a link between the ancestral sub-genus (¢) and the 
derived subgenus G., has been preserved G. prostra a{ f). 
Lippstadt HERMANN MULLER 








RECENTLY PROPOSED IMPROVEMENTS IN 
MUSICAL INTONATION 


TH E harshness of the present system of tuning has 
been a source of constant complaint since it was 
first introduced, about a century and a half ago. But of 
late years several more or less agi attempts have 
been made to overcome this defect without interfering 
with the quality of our musical tones. Instruments with 
fixed tones, as the organ, piano, and harmonium, lead 
voices, and the inalterable quality of vocal tone has there- 
fore to be constantly kept in view. The mstruments 
exhibited in the Loan Collection of Scientific Apparatus 
at South Kensington are enough to show both the objects 
aimed at and the nature of the mechanical appliances by 
which it is hoped they may be more or less reached. It 
is difficult to give an intelligible account of them within 
the compass of an article, but Dr. Stone’s two lectures! 
and Mr, Bosanquet’s more recent work ? will supply details 
and figures. 

On examining musical tones generally,’ we are led to 
the conclusion that the first requisite is to have a succes- 
sion of notes forming perfect Octaves, Fifths, and major 
Thirds, that is, making numbers of vibrations which the 
air executes during the same length of time in the ratios 
1:2, 2:3, and 4:5 respectively, An examination of 
prevailing systems of modulation, has shown‘ that a 
strict fulfilment of this condition would require 117 notes 
to the Octave—a mechanical impossibility on any instru- 
ment with fixed tones. Such a scheme must, However, 
be made the basis of subsequent work. Moreover if com- 
binations with what is called the harmonic Seventh or 
6:7 be admitted, then we should require very nearly to 
double the above number of separate notes. It follows, 
therefore, that we must either restrict our desires of 
modulation (which is not likely to happen) or be content 
to use more or less imperfect Tntérvals, and the question 
turns upon the degree of endurable imperfection. It 
must be remembered that these apparently innumerable 
delicacies of sound present no real difficulty to the singer 
or violinist when he once knows the theory on which they 
have to be produced, for they are all generated by ex- 
tremely simple intervals. The difficulty, indeed, I» to 
avoid them, especially in part music, and to put up with 
alterations, apparently arbitrary and certainly neither 


2 “Sound and Mueic,” by Dr. W. H Stone, in the series of Science Lee 
“ee ‘A Sore ae r Mahan # Soren and Temperament ’ 
“An Elementary Treatise on Musical Interv ; 
bie an rgercay < the Enharmome Harmomum Exlnbited in the Loan Cok, 
gcton of Saentific Lnatruments 
mnie Orgsn tee “ag MMusoal Associat on of London, May, 
1876, actasflan. 
Pr a eeasend and decals see Helmboltz’s “ Sensations of Tone.” 
4 See iy translation of Helmholts, pp 669-79 ; 


South Kensington, 1876, also of an are 
aby,” | * 
bee 


{ 


476 


NATURE 


{March 29, 1877 





easy to conceive nor to produce, No temperament, as such 
@ makeshift intonation is called, could exist except by help 
‘of an instrument with fixed tones, and the most practised 
tunér finds it impossible to produce a satisfactory result, 
except by mechanical means! How then could we expect 
@ singer to produce at will any of the fifty @r more schemes 
of tuning that have been invented, or even cither of the 
‘anly two that have been a success, the mean-tone and the 
equal temperaments ?* 
The Greek system of intonation, as we know from 
Kuclid’s * Section of the Canon,” consisted of a series of 
fect Fifths, and may for convenience be represented 
y F, C, G, D, A, E, B, where it will be found that each 
note is a Fifth higher than the preceding, It is therefore 
the simplest and most intelligible that can be imagined, 
and is in fact at the base of all music. Reduced to the 
same Octave and played as a major scale this gives 
C, D, E, F, G, A, B,C. This is perfectly singable, and 
produces cxcellent melodic effects. But if we attempt to 
play the usual major and minor chords of the scale with 
these notes, as FAC, CEG, GBD, DFA, ACE, 
EG B, the effect, as I know by frequent experience, is 
simply hideous, so that there is no difficulty in under- 
standing why the Greeks called Thirds “dissonances” 
(diaphina), andhad no harmony. Observing that in the 
senes of Fiflhs E is the fourth Fifth above C, we may 
therefore say that the major Third cannot be identified 
with the fourth Fifth up, reduced to the same Octave. 


On calculating out the ratio we find C: E=4:5 X ie 


whereas the real consonance requires 4:5. This would 
be produced by taking a note E,, as we may write it, 
which is flatter than E in the ratio of 80: 81. The result 
of carrying this out to the extent of modern modulation is 
the series of 117 notes to the Octave already mentioned. 
‘In the Loan Collection, one instrument, General Perronet 
Thompson's enharmonic organ, grappled with this problem 
to the extent of forty notes? But its three finger-boards 
with occasional extraordinary shapes and colours to the 
finger keys (figured by Dr, Stone, of. cit, p. 32) might well 
frighten the uninitiated. Yet Gencral Thompson, himself 
unable to play, taught a blind organist how to use it, so 
that in a fortnight she could perform in public, and J 
have often heard the instrument played by others, who 
did not complain of any difficulty. Helmholtz (in my 


x! My Ellis has given a practical rule,” (for producing the usual, inten- 

tionally equal, temjcrament}, “which does not err in ws results by much 
gnore than the handredth part of a semitone” (Seldom as much as that.) 
* Ie ve—mnake all the Fifths which lic enurely wittin the Octave o' .” [muddle 
C. to the C above) beat once per second ; and make those which have their 
upper notes above c’ beat there fracs th fio seconds, Keeping the Fifth 
fm” to the last, it should beat ance in between one and two seconds. Bee 
Rillw'’s  Helaholts," p. 785. This is a perfeotly pracucable rule, and tuners 
ought to be instructed in the use of it There are few tuners who can pro- 
duce wv tolerable equal te #,"—~Bosanquet, op cit., p 5. 
# Hee my paper an Temperament (Pro. Ray. Sac., vol. xtit., Pp. 404-422), 
hare more thaa fifty schemes are calculated and analysed. Mr. Bosanguet 
has a moat interesting chapter on the history of the mean-toue temperament 
or old tuning, the only one known to Handel, and its complete realisa- 
tan, without its former ‘‘walves,” by means of bis own fingerboard, pp. 24-40. 
He rightly considers this temperament most suitable for the organ (p. 53) as 
the equal temperament fs for the pianoforte, But then the voices of a choir 
might be led by the completedeme&u-toge system without much injury to the 
chords, which are shivered by dhe equal temperament, ; 

3 ‘These are given by Mr. Bosanquet, af <fé,, p. 22, arranged according 
to hi, own finger-board, which completely dees away with the terrors of the 

igipal, but also expresged tn his own notation, which implies a temperament 
w ah eral Thompson well knew and repudiated. Hence I add them 
here in my own symmetrical arrangement (Proc Ray. Soc., Decenber, xby 

xxOL, p. 39, called ‘the simplest” by Mr. Bosaaguet, p so), in whic: 
the columns xepresent ascending VWifthy, and the lines from left to right 
aspenditg major Thirds, and where the superior gud inferior numbers indicate 
or Gatteng by a comma (this ts here published fer the first 


a bs Thompson's Enharmonic System j~ 
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translati . 636), who also heard it played, speaks of its 
chords ay Se iaialy harmonious,” but the quality of 
tone (one stop of “metal principals ") did not distinguish 
the consonances effectually at all times, and the compass 
of forty tones of course materially Hmited modulation 
— into tonic and relative minors, which were well 
provided for. 

Mr, Colin Brown has also grappled with perfect tertian 
harmony, but has exhibited only a model of his key- 
board, figured and described by himself in Dr. Stone’s 
book (2. pp. 42-45)1 His scheme allowed of sufficient 
modulation into the dominant and sub-dominant major 
keys, and their first relative minors, but almost utterly 
ignored the tonic minor, and further minor modulation. 
As the instrument is an harmonium, the quality of tone 
is remarkably suitable for bringing out the effects of 
perfect Fifths and Thirds, and when proper music was 
selected, the result was most satisfactory. The keyboard 
1s much simpler than General Thompson’s, and has the 
great advantage of being the same in all keys, Such an 
instrument is of the highest value for lecture illustrations 
of harmony, and for training of vocalists in perfect into- 
Ration. AS an independent mstrument, its Bsa of 
modulation is too lumted, and the fingering usually simple 
enough, occasionally becomes very troublesume.* 

These are the only instruments on which perfect tertian 
harmony was attempted. In the others some sort of com- 
promise was come to. Mr. Guéroult showed his modifica- 
tion of Helmholtz’s double keyboard, each finger-key being 
cut in half, and the upper half giving, generally, a note 
flatter than the lower half by a comma.} 

This 1s 2 must convenient instrument for scientific pur- 
poses, but trom its very limited capacity not sa well suited 
as even Mr. Colin Bruwn’s for playing musical pieces. 
The fingering is also full of difficulty, having all the im- 
perfections of the ordinary board, with many others super- 
added, and differs in every key. 

We have seen that if we use the fourth Fifth up from 
any note, when reduced to the same Octave, as the major 
Third, it is too sharp by a comma, and unbearably ie 
sonant, but if we usc the eighth Filth down, also reduced 
ta the same Octave, the result is a note just y) comma too 
flat, which is very much closer than the major Third in 
actual use (for that is ,, comma too sharp), and is not at 
all disagreeable, although not by any means as pleasant 
ag the perfect major Third. Thus, guing down eight per- 
fect Fifths from C, we get in succession F, B/., i 
Aji., Dj, Gfl., Cf, and Fy, and the proposal is to use F/, 
for E,, On the piano, and all instruments in the usual 
temperament, these are the same notes, but they are not 
so when thus tuned, and they are still strictly distin- 
guished in our usual musical notation. Herr Georg 
Appunn, to whom we are indebted for various excellent 
acoustical apparatus, and especially for a tonometer (ex- 
hibited in the Loan Collection), which is self-verifying, 
and enables us to measure pitch with wonderful accuracy, 
likewise showed an harmonium, consisting of three rows 
of keys, the upper ones in the form of studs, with practi- 
cally the usual fingering, consisting of thirty-six tones 

"The notes used in the figure are cumprised in the second, third, and 
fourth columns of the above scheme of General P Thompson's, but carried 
further, the aecond column mang to sé. and descending to FLA, the third 
rising to By 9%, and descending to A, 7, aud the fourth rismg to Ag ssh., 


and descending to G: giving hfty-two notes in all; but the instrument 
performed an at Dr. Stone's lecture (July 25, 1870) bad not so large a 


a Ty iy clear that this (Mr. C, Brown's) artaugeatiant adapts itvelf wi 
some facility to all music mn which Where 1s not much modulation, or ip whic’ 
the modulation ix of a simple type. It as, however, easy to give insminoss 
which will at once involve the performer in difhculties.” Bosanqu eve. 


a 


y 


4. . Basanguet, who is 4 practised orgawist, 6 anger 
er aaa vlased ga the instrument at the Cinsgow Meeting of the 
Assbciation, is well able to ent to its capabilities ; 

5 Uysregarding one ht alteration, the compass of inet notes 
extended trom yf. to B in the second column of General Themysan a front 
G, 00 Gy sh, in che Third, and from Fy sh. to By ot, in the Fourth, Wath the 
exception of Two Pubhe (C, st. to EW, taken to he D, sh; ahd By Ah toG,, 
Siero es ct hoch af ale wats 
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forming thirty-five perfect Fifths, which, by the contriv- 
ance of using the eighth Fifth down as the major Third, 

into the place of which its finger-key is placed, gives very 

frea play for modulation in all directions with perfect 

uniformity, although of course slightly imperfect in- 

tonation.! 

To this system of perfect Fifths and major Thirds 
identified with eight Fifths down, we must attach all the 
other contrivances for reducing the number of notes 
necessary to tertian harmony, without seriously offending 
the car. The practicabthty of arranging any number of 
dozens of such notes in the Octave, up to at least seven 
dozen, so that they should be entirely under the command 
of the performer, be fingered precisely in the same way 
in all keys, and have a style of fingering which 1s of about 
the same difficulty as that for three sharps or three flats 
on the piano, has been proved to demonstration by the 
“generalised keybourd” of Mi. Bosanquet, exhibited at 
the Loan Collection, for his enharmonik harmonium, and, 
up to four dozen finger keys to the Octave, to the Musical 
Association upon lis enharmonic Organ~ ‘This key- 
board 18 quite a triumph of ingemous construction, 
founded on rigorously scientific principles, for the prac- 
tical solution of an apparently insoluble problem. 

The modifications of the perfect Fifth system (to which 
Mr. Bosanquct seems much tnchned, ef e274, p. 57) depend 
on the discovery thit fifty-three perfect Fifths caceed 
thirty-one Octaves by only about ,3/,, of an equal semi- 
tone, or very nearly ,/, of comma. Helmholtz proposed 
to reduce every Fifth by oJ of a comma, ‘I his would make 
hfty three of the flattencd Fifths to be about ,', of a semi- 
tone less than thirty one octaves, too lirge an interval for 
good eais not to perceive, beiny nearly half a comma, 
but then all his fifths would be audibly perfect, and all 
his major Thirds absolutcly perfect. Mr. Bosanquct 
endeavoured to tune a stop on his enharnionic organ in 
that way, but the cffect with stopped pipes did not repay 
the immense trouble of tuning (7/7), which cannot be 
truly effected without much mechanical assistance, and 15 
therefore generally impracticable. 

The great ditficulty of tuning 18 also an objection which 
applics to Mi. Bosanquct’s own proprsal to divide the 
Octave absolutely into fifty three parts (sec ef. ct/,p 56). 
This would flatten the Fifth still less, but of course would 
also make the major Thirds nearly as flat as those in the 
system of perfect Fifths, from which his differ only by 
wbout J, of acomma Itis not hkely that Mr. Bosanquet 
has been able to tune to such a degree of accuracy. And 
as the object of the division of fifty-three 1s only to 
modulate ad wapatum, sich accuracy 15 needless for 
general purposes, for which forty-cizght perfect Fitihs (01, 
as ] believe, six sets of enght perfect Fifths, differing by 

erfect major Thirds from each other, and hence com- 
paratively easy to-tunc by Fifths and check by Thirds), 
would fully suffice.’ 


1 The notes may b considered to be those in Gen Thomp.on’s second 
eclumn contanned up to Ay4’ and down ta As/f7 (or A quadiuph fat), the 
mis being altesed to thoce of the finger keys Corespo riding to those on 
yahe ordinary pring, sa that se more shir ps and fits are used than an ordimary 
Motatioa VU ufortunately the bellows and some parts af the mechanism 
ere injured in the carnage, and hence the full effect could not be appre 
ated Lhere were two extra rows of keys to brine ont Herr Appunns 
favouiite mmor Third, 16 19, which am» Slightly closer than that on the 
no, and very effective im certain cases, but the fingering for these was 
w and dithcult, and could nut be considered practical 
= The first, with eighty-four notes to the Octave 1) figumedin Mix Bosan 
uet’s book (af cf, p 23), where itis fully described and 1 dso capluincd 
length in my Helmholtz, pp 692-76 In both books the builder s aime 
nd address are given, with his prices for compasses of two to seven dozen 
yeper Octave Such instruments are tndispensable for the scientific cults 
vuon of music = Tt 15 also suited for mean-tone mtonation 
a 3 See the full explanations in iny Helmholtz, pp 636, 657 783 Lum 
¢ perfect tervals i» the only system practicable without mechanica 
sistance 


= 


But even to tune the thirty-five Fifths of Appunn 1 impossible 
yearalote J find tuners have a difficulty with only eight notes, forming 
ven succedve Fifths, But when the neat eqht nutes are biken as major 
"hirds to these, all verihed by forming Fitths with each other and producing 
rrect differential tones with the original set, we may hope for some cor 
ctnaesa, The only really yatufactory way of tuning is by calculating the 
uh of each note, and then cauring a set of forks, or Appunn reeds, to be 
nti ucted, each too flat by four vibrations, which can be donc exactly by 
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The instruments exhibited in the Loan Exhibition and 
the others indicaled in the preceding lines may, there- 
fore, be said to have practically solved the difficulty of 
tertian harmony on instruments with fixed tones, and 
they have even approached to a solution for septimal 
harmony (whicl? uses the harmonic Seventh ; see Bosan- 
quet, of. crt, p. 41). Voices in part music, when unac- 
companied, must sing in just tertian or even septimal 
harmony, but when accompanied they will inevitably 
follow the instrument. Violinists can do what they like, 
but are too much inclined to Greck intonation. which is 
all very well by itself, but which the performer should 
learn to modify by something bettcr than a rule of finger, 
in double-stopped passages and part music, With the 
bass the comma stop may be made effective to a great 
extent, and Dr. Stone 1s trying what he can do with the 
oboe and clarinet (of. ¢/Z., p. 35), so that there are some 
hopes of improving cven the orchestra. Enough, at least, 
has been done on the instruments mentioned and in the 
practice and system of study of the Tonic Solfaists 
(Helmholtz, p. 640) to show that it is practically possible 
greatly to improve musical intonation. 

AIT LXANDFR J. ELLIS 
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ON PHOTO-CHEMICAL PROCESSES IN THE 
RETINA 


[‘ an article which lately appeared in NATURE (vol. 

av, p. 308), | gave an account of certain very remark- 
able discoveries made by Prof. Kuhne, of Heidelberg, 
which added additional interest tothe startling announce- 
ment contained in a recent communication made by Prof. 
Boll, of Rome, tothe Berlin Academy, to wit, that the 
eaternal layer of the retina 1s, during life, of a purple 
colour, which disappears at death, but which is, during 
life, continually being bleached by the action of light. 
In my first communication I stated that the account of 
Boll’s researches which [ was able to give, was only 
quoted at second-hand from Kuhne’s paper, as the num- 
ber of the /’»acedivys of the Berlin Academy containing 
Koll’s communication! had not yet reached Manchester, 
Having row had the opportunity of reading that com- 
munication, 1 am able to state that the summary of it 
contained in my first article was correct in every par- 
ticular, As the paper is, however, one of peculiar im- 
portance I propose, with the concurrence of the Editor 
of N4J UPF, to insert a ve7 date but annotated translation 
of it in next week’s number of NATURE. 

Tt 1s with great surprise that 1 have heard that the 
plomimence given to Prof. Kuhne’s researches on the 
* Vision-puiple ” 1a my article in NAlURE has given some 
pain to Prof. Boll, who probably feels some disappoint- 
ment in not having been allowed to remain in sole pos- 
session of the pronusing field of research upon which he 
had entered. Itis with still greater surprise, however, that 
I have read the remarks which ID . Warloinont, editor of 
the Alnwales dh ulestigue, has added to the literal trans- 
lation of my article which he HAs published in that jour- 
nal,- and which follows a brief abstract‘of Boll's paper. 

‘* Nous appelons toute Vattention de nos lecteurs sur 
les deux articles qu’tls viennent de lire, et qui signalent 
une découverte propre a révolutionner la physiologie de 
la 1éuune, 2 renverser quelques unes des idées revues, & en 
affirmer beaucoup d’autres. Tout le mérite de la déou- 
verte & lacoloration propre dela retine appartient a AL, le 
professeur Boll, avec toutes ses conséguences, dont M. 
Kuhne nous parait s’étre prématurément emparc. M., 
Appunn’s tonometer Aftca tuning a note rcughly to ove of these, barpen 
it till wt beats feu: tames in a second with the standad Any temperament, 


even Helmholtz», the best in exastence, can thus be easily and perfectly 
realised note by note 

1 Monatsbenicht der kdmghehen prenssischen 4h demie der Wissenschaften 
zat Berhan, November, 187 Gesammusitzun, vom 23 November, 189%), 
S 783-787 
i Axniles a’Ocuisstigue, tome hava , Janvier-F evrier 1877, pp, 78-814 
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Ball avait évidemment entreyu toutes ces consdquences, 
tt il eut di¢ de bon gout, nous sembile-t-il, de lui laisser le 
temps de les dérouler & Paige, C'est donc sans droit que 
nous voyons dja, dés & présent, Ja presse parler, h propos 
de ce fait, des ‘découvertes de MM. Boll et Kuhne’ et le 
nom de ce dernier associé a celui du seuAsnventeur. 

“Deux gaming suivaient un trottoir; Pun d’eux sif- 
flaient un air, dont il n‘était qu’'d In moitié, quand le 
second s¢ mit 4 la continuer ; ‘ Une autre fois,’ lui dit le 
premier le regardant trés mécontent, ‘tu voudras bien 
comniencer tai-méme,’” 

If I quote the above sentences it is to show that they 
are as much opposed to truth as they are to the interests 
of science, or as they are repugnant to good taste. 
When a scientific man has published a discovery it is to 
the interest of the scientific world that all who will or can 
should be at liberty to repeat the experiments or observa- 
tions which led to it; if other great discoveries are made 
by the new labourers it is to the interest of science that 
they be published. 

in the particular case in point it would appear that 
Prof. Boll re-discovered (and, what is more, appreciated 
the full value of) a fact which had really been observed 
by some others (Leydig in 1857, and Max Schultze in 
1866), but which had certainly not become part and 
parcel of the common stock of scientific knowledye, viz., 
that the rods of the recta are red, he observed that 
under the circumstances of his own c,pcriments the colour 
faded at death, and arrived at the false conclusion that 
the colour was a function of tke vital condition of the 
retina, He, however, observed the remarkable action of 
fight in modifying the colour. ‘During life,” he 
announced in his paper, “the peculiar colour of the 
retina is continually being destroyed by the light which 
penetrates the eye. Diffuse daylight causes the purple 
tint of the retina to pale. The more prolonged, dazzling 
action of the direct rays of the sun entirely destroys the 
colour of the retina. In darkness the intense purple 
colour is again restored, ‘ihis objective alteration of the 
peripheral structures of the retina brought about by the 
rays of light undoubtedly occurs in the act of vision.” 
This was the great discovery which Boll made, and with 
which his name will ever remain honourably connected. 
Although, however, he had been in full possession of the 
facts in the month of June of last year, when he demon- 
strated them to Professors Du Bois-Reymond and 
Helmholtz, and only published his paper in November, 
he did not succeed in making the discoveries with which, 
justly, the name of Kuhneis now associated, Kuhne 
showed that if the retinal purple is usually destroyed at 
death, the result is attributable to the action of light, per- 
sistence of the colour being by no means necessarily 
connected with the hving condition of the retina. In his 
beautiful and far-seeing discovery of the true function of 
the retinal epithelium cells as restorers of the vision 
purple, he was fortunate enough to make a discovery 
which it would be sy bold for any one—even for Prof. 
Boli—to say he would have made, hed time and oppor- 
tunities been granted. “In saying that Boll had dis- 
covered everything referring to the vision purple, M. 
Warlomont shows that he has not appreciated the fact 
that two great discoveries have becn made, the second 
supplementing the first, and actually needed in order that 
the significance of the first should be appreciated. 

Bat I trust that the readers of NATURE do not think 
that I wish to depreciate the researches of Prof. Boll 
whilst I art as the champion of one who needs no cham- 
pion, seeing that he illustrates in himself the truth of the 
adage, “lé grand mérite est toujours probe.” 

Prof, Boll must reflect that great discoveries are rarely 
completed by one man, and that it is no shame, and 
should be rio cause of sorrow, to the true man of science 
if the conception which he has tried to develop anid 
which he has almost raed to the position of a truth by 
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his own work, receives its final development through the 
strivings of a fellow-worker. — 

Sera the polemical discussion upon which I felt 
myself almost compelled to enter, I would give an ac- 
count of the most recent results obtained by Kiihtie on 
the “ Vision Purple,” and published by him in the Cex- 
shagh agg (i did medicinischen Wissenschafien for March 
17 (No, 11), 

The purple colour of the retina is now shown to depend 
upon the presence of a substance which can be dissolved 
and separated in the solid form. ‘The only solvent of the 
vision-purpte ag yet known is bile, or a pure glyko-cholate. 
The filtered, clear solution of the vision-purple is of a 
beautiful carmine-red, which, when exposed to light, 
rapidly assumes a chamois colour, and then becomes 
colourless. As long as it is at all red the solution absorbs 
all the rays of the spectrum, from yellowish-green to violet, 
allowing but little of the violet, but all the yellow, orange, 
and red rays to pass. Accordingly, bloodless retinie 
spread out and placed in the spectrum, between green and 
violet appear grey or black. 

kKuhne has exposed retin in different parts of a spec- 
trum (obtained by allowing the sun’s rays between eleven 
and one o’clock to fall through a slit o°3 mm, wide upon 
a flint glass prism) in which Fraunhofer's lines were 
shown in great number and with great distinctness, and 
he has ascertained that in the yellowish green and green 
regions the vision-purple is bleached most rapidly ; the 
action is less in the bluish green, blue, indigo, and violet ; 
it is still perceptible in the orange and yellow, but not in 
the red or ultra-violet regions. 
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OUR ASTRONOMICAL COLUMN 


THR Cark AstRONOMICAL Rusuits, 1871 1873,.-—-Mr. 
Stone has just circulated the results of meridional observations of 
stars made at the RKvyal Observatory, Cape of Good Hope, in 
the years 1871-1873. His present object has been not so much 
to furnish eatremely eccwate places of principal southern stars 
as to supply icliable positions of stars down to the seventh 
magnitude within 15° of the South Pole, and it is considered 
that this volume contains all Lacaille’s stars in this region of the 
shy, and very nearly all sevenths "not observed by him. It 15 the 
‘(first published instalment of the materials collected for the 
projected Catalogue.” Tle separate results for mean R.A. and 
N.P.D. are given, with catalogues of places for the commence- 
ment of cach year, the whole number of stars observed being 
about 1,400, Bessel’s reduction coustants are appended. This 
formof publication is perhaps sufficiently ample in the present day, 
though Mr. Stone alludes to a desire expressed by some aatro- 
nomers to see the Cape observations printed in detail in the same 
manner as the Grecnwich observations, a plan hardly prac- 
ticable with the limited staff at his dispusal, and which would 
involve very slow progress of the work with the resources of the 
Cape ;ress. We are inclined to think that Mr, Stone exercises’ 
a wise discretion in limiting his volume to its present form, and 
thus assuring its comparatively early distribution in the astro- 
nomical wortd. As it is the volume is not produced without @ 
considerable expenditure of time in the routine work of the 
reductions by the director himself, 


VARTABLE STAks. —Mr, J. I. Gore, of Umballa, writes with 
reference to several stars which may prove fo be yarlabla s—- 
{1} Lalande 14048 (Canis Major); this star was observed by 
Lalande, March 2, 1798, but the magnitude was not registered, 
Tt is marked of the ninth magnitude only on Herding’s Atlas, 
but at the beginning of February in the present year Mr, Gore 
found it a little brighter than the sixth se Lalaocke tandt 
closely south of it, and “decidedly reddish.” Argelander 7 
served this star on December 23, 1852, and ged ff Gm. Hyg 
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ns not entered it. ‘There appears a strong suspicion ‘of varia- 
lity in this case. The star's position for 1877 is in R.A. 
hb. Sm. trs., N.P.D., 192° 2978, (2) Harding has a star 6m., 
little south-—preceding 40 Leonis Minoris, where in February 
ist Mr, Gore found only a star of about Iom. The position 
xt t£00, reading off from the Atlas, was in about R.A. 157° 14’, 
LP.D., 63° 28. There is no star here in Lalande or Bessel, 
or in the Durcohmusterung. (3) About 1° 2v' south—following 
te §m. star 6 Canis Minoris, Harding has a 6m. which on 
ebruary 4 was only 7} m., being less than Lalande 14720, bnt 
righter than 14726; it was also Jess than the 7m., about 30’ 
otth-preceding, which is underlined in the Atlas, This star 
ppears to have been ol-erved as an 8m. by Bessel (Weisse, 
LL, 9780), and is called Sr m. in the Durchniusterung ; 
farding’s place, however, requires a small correction in R.A, if 
'essel's star is the one entered on his map. 

Bruxa’s Comet tn 1805.—-Of the six observed returns of this 
omet that of 1805 was by far the most favourable for observa- 
on, and it approached very nea to the earth as it sank below 
i¢ horizon in Europe. At the beginning of December it exbi- 
fied a well defined jlanetary disc, according to Huth, sur- 
munded by nebulosity 20’ in diameter; on the 8th Olters found 
very distinct to the nahed eye, and it remained visible without 
1¢ tclescope after the mvon had risen, though at a south dechi- 
ation of 23°; the small well-defined nucleus which he had 
maiked in common with other observers he considered to be 
om twenty to thirty German miles in diameter. The comet 
‘as not oLservable in Lurope after December 9, when it had 
ached 354° S., but tts after-course was a very favourable one 
w observation in the southern hemisphere, and, as Gauss 
smarked at the time, if observations from thence could 
ave been obtained, it would have been practicable to deter- 
tine at this appearance the true form of the comet’s orbit, which, 
sis well known, greatly exercised the calculaturs of that day, 
ad particularly Gauss and Bessel. Th> comet’s apparent track 
1 the southern heavens during the week subsequent to the 
spsation of observations in Europe was as follows, accuiding 
>a computation fiom the definitive orbit in 1805, pivcn by the 
ite Pref. Hubbard ;-— 


oh GMT. R.A. NP.D. Distance from earth 
Dec. 9 350 9 122 26 0°03681 
IO. . 344 49 134 38 © 03698 
Ti «337 14 145 49 0'03893 
12 325 3 154 53 0'04245 
14 288 36 164 30 0'05270 
16 250 5 164 23 0 06570 


While referring to Biela’s comet, it may be noted that if the 
eriod of revolution had been so lengthened in 1872, as to delay 
he perihelion passage until December 27, and thus bring the 
omet, or what remains of it, into close proximity to the cath 
a the night of the great meteoric display a month previous, its 
‘turn in r87Q will take place under nearly the same circum- 


ances ag im 1832, when this body was the object of so much 
itcrast, 
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NOTES 

We understand that the Fullerian Professorship of Chemistry 
ithe Royal Institution is likely soon to be vacant by the resig- 
ation of Dr. Gladstone. 

Tre Council of the Yorkshire Colleze of Science, Leeds, have 
‘ranged to purchase for 13,000/., the Beech Grove IJall Estate, 
mmprising about three and a half acres, and situated a mile 
om the railway stations, and close to the Grammar School. 
‘he total donations to the College have now reached 42,456/ 

Jt has been decided that of the statues of the two Humboldts 
hich are to be erected in Berlin, that of Alexander will be given 
aaa Begens to execute, and that of Wilhelm to M. P. 
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Every Thursday evening M. Leverrier receives al the Paris 
Observatory the provincial mayois who happen to be in Paris 
and explains to them the principles used by the Tnternationa 
service for telepraphing its warnings all over France, 


Tre dreaded Jigntileia vastats ix which has hitherto been con- 
fined to the coffee plantations of Ceylon and Southern India has 
at last made its appearance in Sunimtra, and in all probability 
will find its way before long to the neighbouring islands where 
coffee is grown. 


THE Settle Cave Exploration Commitive have issued a circular 
asking further contributions to enable them to carry on their 
important work. The valuable contributions already made, both 
to the historical and prehistoric ethnology of Britain are already 
well known, but there is good reason to believe discoveries even 
more interesting than any yet described remain to be made, The 
Committee are now working in beds of still eail’er age than those 
hitherto explored, and hope by perseverance to thiow some light 
upon the condition of Britain and its mhabitants during some of the 
most obscure ages of ils grological history, the interest and value 
of the explorations increasing as the work is carried down into 
lower and enrler beds.  I.xccpt at the entrance, the rocky floor 
of the cavern has not yet been found, and it 1s impossible to say 
what treasures to science and aids to the unwritten history of 
man still lie beneath the feet of the explurens, Though libe- 
rally assisted by a grant from the Britwh Association, the Com- 
miltee find themselves obliged to appeal to the public for further 
funds, without which this interesting week will speedily come 
to a premature end. We are sure that the wants of the Come 
mittee only require to be made known in order to be supplied, 
‘Tne sum required is, after all, very mvderate, and we hope that 
many who read this will send what they can afford to the lion, 
Treasurer, Mr. John Birkbeck, jun., Craven Bank, Settle, 
Yorkshire. 


Tur present French University wil probably be divided inty 
seven or eight Jucal universities ~Pars, Nancy, Lyons, Bordcuux, 
Lille, Mar-enlles, Montpelier or Loulouse. The competition 
between the two last has been so sharp that it has been suggested 
to divide between them the boon sought for. None of the 
existing Faculties in a large number of provincial towns will be 
suppressed, but will become affiliated to the nearest university. 
Each university wil] be governed by a special Senate or Council, 
and the Minister of Public Instraction will have authority over 
all of them. Fellowships will be created by the government, and 
will be distributed according to merit, after due examination. 


ALL who have read Mr, Smiles’» ‘* Scottish Naturalist”? must 
remember the crownmg incident of Mr. Edward’s exhibition of 
his collection in Aberdeen, when, in hi. despair at the total un- 
success of his venture, he rushed to drown his miscry in the 
Die. Mr. Edward was the chief actor in a very diffcrent scene 
in the same city on Wednesday week, when the proverbially 
hard-headed and close-fisted citizens of Bon Accoid tried to 
make amends for their former almost¥atal neglect, by presenting 
him publicly,! through ther Lord Provost, with an olive-wood 
casket conlaining 333 sovereigu:. Mr, Edward, who seems to 
be taking his sudden emincnce very quietly, thanked the sub- 
scribers in a short speech spoken in broa | Doric and characterised 
by perfect naturalness and much humour—Scotch, perhaps, but 
not Highland, as some of the papers characterise it, for Aber- 
deen and Banff are as much ‘' Vfighland” as Berwick and New- 
castle. Mr. Edward made no allusion to his former treatment 
by the certainly not obtuse Aberdonians, who, after all, can’t 
be blamed for not making it their business to discover and 
succor genius, though the gift of the ‘bit boxie,” as Edward 
called it, looks very like ag if meant to be a peace-offering. 


Tue papers read at the Iton and Stecl Institute last week 
were all of a purely technical nature, The Bessemer Medal wis 
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presented by the President to Dr. Percy, who, in his reply, 
hinted that he is at present engaged in a large new metallurgical 
work, The Institute unanimously approved of the President's 
proposal tu endeavour to obtain for the applied science societies 
a common permanent home. The Institute holds its autumnal 
meeting in Newcastle in September next, Norway having been 
abandoned, mainly, we believe, on account of the death of the 
Foreign Secretary, Mr, David Forbes. The Institute of Naval 
Architects, which elso met jlast week in London, intends, we 
believe, to have for the first time an autumnal session, Glasgow 
and the Clyde having been selected for a visit next August. 


Tr following are the probable arrangements after Easter at 
the Royal Institution for the }riday evenings ‘—April 13, Dr. 
William Spottiswoode, Treas. R.S., Experiments with a Great 
Induction Coil; April 20, Mr. Frederick Pollock, M.A, 
Spinoza ; April 27, Lieut.-Gen. Richard Strachey, R.1., F.R.S., 
The Physical Causes of Indian Famines ; May 4, Rev. W. II. 
Dallinger, Researches on the Origin and Development of Minute 
and Low Forms of Life; May 11, Mr. D. Mackenzie Wallace, 
M.A., ‘Che Intellectual Movements and Secret Societies in 
Russia ; May 18 [blank]; May 25, Mr. G. J. Romanes, The 
Evolution of Nerves and Nervo-Systems ; June 1, Mr. Oscar 
Browning, The History of Education ; June 8, Prof. Tyndall, 
F.R.S. The lecture arrangements are as follows :—Puiof. 
J. II, Gladstone, F.R.S., Five Lectures on the Chemistry 
of the Lleavenly Budies, on Tuesdays, April 10 to May 15; 
Prof, Tyndall, F.R.S., Eight Tectures on Heat, on Thurs- 
days, April 12 to May 31; Mr. Edward Dannreuther, Two 
Lectures on Chopin and TJiiszt, on Saturday, Apml 14, and 
Thursday, June 7; The Rev. A. IT. Sayce, M.A., Three Lec- 
tures on Babylonian Literature, on Saturdays, April 21, 28, and 
May 5; Mr. Walter IJ. Pollock, M.A., Three Lectures on 
Modern French Poetry, on Saturdays, May 12, 19, 26; Mr. 
Charles T. Newton, C.H., Two Lectures on the Kecent Dis- 
coveries at Mycenm, on Saturdays, June 2 and 9. 


Tur first of the letters from Mr. Stanley, already refetred to, 
is published m Monday’s Daddy Telegraph. tis dated Ujiji, 
August 7, 1876. Mr, Stanley has succeeded in circumnavigating 
Lake Tanganyika, exploring every mdentation, and has made a 
material addition to our knowledge of this interesting body of 
water, As miyht have been expected, he has occasion to sup- 
plement and correct the observations of his predecessors. On 
the mistakes of the latter he dwells at quite unnecessary length, 
and discusses them in an aggravatingly apologetic tone, which 
becomes quite irntating, and does not in the least enhance the 
value of his own discovenes, which require no contrast to bring 
ont their importance. The greater part of Mr. Stanley's letter 
ig occupied with an account of his exploration of the Lukuga, 
Cameron’s supposed outlet of the lake, but which Mr. Stanley 
maintains, on what appear solid grounds, to be merely a creek, 
the surface current of which is influenced by the wind. The 
most extraordinary result, however, of his examination of the 
lake and of the Lukuga, is that the former is rising with com- 
parative rapidity—several feet since Cameron’s visit—and that 
in the course of a very few years the Lukuga will develop into 
an effluent river, which will pass over the narrow mud+swamp 
that separates it from the river Luindi, flowmg westwards to the 
Kamolondo River (ir is not a lake), and thence to the Lualaba. 
Thus, what Cameron discovered, 15 not the present, but the future 
outlet of the Tanganyika, which hitherto Mr. Stanley maintains, 
has bad no outlet. It must not be forgotten that this outlet has 
already been suggested by Jivingstone ; writing on October 8, 
1871, about three years before C'ameron’s visit, he sayd, “ It 
may be that the Loiigumba is the outlet of Tanganyika; it 
becomes the Luasse farther down, and then the Luanio before 
it joins the Lualaba ; the cowatry slopes that way, but 1 was too 
ill to examine its source.” The interest of geologists will cer- 
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tainly he excited, if not satisfied, by some references in Mr. 

Stanley's letter. He speaks of basalt and trap-rocks as oocurring 
in the district, and of a large portion of the shores of the lake: 
heing composed of calcareous tufa; he also, somewhat more 

obscurely, refers to what he thinks may be volcanic cones ; and, 
states that considerable quantities of asphalte have been found 

floating on the waters of the lake. The theory which Mr. 

Stanley suggests as explaining the origin of this vast lake is of a 

sufficiently startling character. At no remote period, his hypo- 

thesis is, this part of Africa was a level table-land, westwards 

across which flowed the Malagarazi, and other rivers along a 
channel which is now occupied by the Lukugaand Luindi. But 
a great voleanic convulsion disturbed the region, sinking a deep 
hollow across the channel of the Malngarazi, which, with other 
streams, has ever since been filling up the bed, Mr. Stanley 

supposes he has come upon the lake when it has almost reached 
its highest level and is about to form an outlet by the Lukuga: 

Until more detailed and exact information reaches us concerning 
the structure of the country it would be premature to enter upon a 
discussion of this theory. Possibly Mr. Stanley’s other letter, 

which will be published to-day, may enable geologists more fully ta 

understand the conclusions at which the traveller appears to have 

arrived. In the north-west part of the lake, what Burton, Speke, 

and Stanley himself had thought to be an island, Ubwari, is 
really a peninsula. This is so indicated on Livingstone’s map, 

with the remark that ‘'a sandy spit connects Mozima Island and 

the shore.” 


On Monday might Sir George Nares read a paper on some of 
the results and observations of the late Arctic Kapedition, He 
discussed mainly the state of the ice and the limits of hfe in the 
most northern channels, and concluded by stating his conviction 
that unless the coast of Greenland extended beyond lat, 83° 20’, 
the Pole would not be accessible by the Smith Sound route. 
In the discussion which followed it was evident that a marked 
change of opinion has followed the results of the late expe 
dition as to the best route to the Pole, the general opinion being 
that the Smith Sound route must be abandoned and that by 
Spitzbergen tried. This must no doubt be gratifying to Ds, 
Petermann, who has so long advocated the latter route, though 
this change of opinion is not at all inconsistent with the idea that 
much valuable scientific. information is still to be obtained in the, 
Smith Sound region. Admiral Richards expressed his decided, 
conviction that sledge travelling is at an end, although he does 
not venture on the opinion that ship, would actually reach the: 
Pole by the Spitzbergen route. Now that the Presidential, 
excitement is over in America, we may hope to hear of pres! 
parations being made for the establishment of the proposed 
Polar Exploring Colony, 


THE National J'rench Committee for the Exploration and 
Civilisation of Southern Africa has held its inaugural meeting, 
M. De Lesseps was appointed president, Two delegates were 
appointed to represent the French Section in the large Coms 
mittee presided over by the King of the Belgians. They are 
MM. D'Abbadie, Member of the Institute, and Grandidler, 
the French explorer of Madagascar. 


A SECOND Italian expedition for the exploration of Africa, 
has anived at Suez. 


Tue Zonolulu Gasette of February 28, reports au extraordinary 
yoleanic outbreak in Kealakeakana Bay, near the entrance to the 
harbour. The eruption occurred at 3 A.M. on the 24th, appear- 
ing like numerous red, green, and blue lights. In the afternoon 
the water was in a state of peculiar activity, boiling and broken, 
and heaving up blocks of red-hot lava. A gevere shovk of an 
earthquake was felt by the residents af Kannakekiel during the. 
night of the eription. 
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Mx. STANFORD hag just published five more physical wall- 
saps of the series noticed by ua some time since One chief 
satnre of these maps is their exhibition of the orography of 
he respective covntnes, and we stul think it would be an 
mprovement if the green could be dispensed with, as by 
as-light it and the bine of the water are indislinguich- 
ble. We are glad to know, however, that means are being 
aken to remedy this in futute sssues, which we think may easily 
a done by the use of various shades of brown , when this 1s done 
he maps will leave httle to be desired. They ore those of North 
ind South Amenca, Afncea, Scotland, and Ireland Tach map 
p up to the latest date, and as physical maps, showing at the 
ame time all the mam natural ind artificial fertures of the 
larious countnes, they must be quite a luxury to teachers and 
tudents, and to all who have to contult maps  Afiica es- 
jecially as thoroughly satisfactory, and the compiler has wisely 
cae from following any theory as to the course of the 
agmental rivers west of Tanganyrka, unl s» indeed one may 
le led. to infer that he believes Lake Chad to be the receptacle 

much of the drainage attributed to the Cong» and the Ogove , 
so, his theory, judging from the little that 15 known of the 
vers themselves, and the various elevations of the region so 
early shown in the map, 1s quite as probable as any other 


M LA&AVERRIER recently received a requisition from the 
*hamber of Commerce of Marseules fo. the establishment of 1 

ecial service for the Mectterranean coasts “i Leverrier re- 

red that the military government had ectablished in Algeria a 

ecial meteorological service which pertinaciously refused to 

mply with the rules of the international service Consequently 
€ was impossible for him to take advantage of Algerian observa 
ns so long a6 the special rules of the Alzcnan Meteorological 
rvice were not altered, and without Algeria no reliable service 
uld be established at Marseilles 


* SS” 


Tur opening meeting for 1877 of the West Riding Consol: 
ted Naturalists’ Society will be held at Pontefract on Laste 
onday, April 2 


= 


W's have to ricord the death, on the oth inst, of Dr John 
ott Bowe bank, } RS, so well known from his wportart 
evestigations on sponges Dr Bowerbank, born m 1797, in 
bdo, commenced life asa distiller, but bemg attracted by 
logical studies, subsequently devoted hurself tothem In 
(B33 his first paper appeared in the 7 stomolognal Maga me, on 
he arculation of the blood in insects, from which time numerous 
ppers by him have appeared in the Parlosophual Ma,azine, 
Ke Adicroscopwal Four nal, the Annals of Natural Hester, the 
Pirlomnphical Transactions and the Proceedings of the /o ilo- 
Heal Somety, upon the geologic il and structural relations of the 
jpongidss, upon Pterodactyles, upon the structure of the shells 
R the Mollusca, and other less important poimts Dn Bower- 
nk was «a Fellow of many learned societies, with the 
pundation of mére than one of which he was intimately 
peociated, including the Microscopical, the Ray, and the 
mlccontological 
THE tomb of Croc Spinelli and Givel, the two nth 
fronaute, will be maugurated at Pore la Chaise on April 1 


Tue Annual Congress of the Soctdé's Sananies wi 1, as usual, 
. e place at Pans on April 3 and following days 


RA WEIL-ATTENDED soirée wos given by the Northampton 
falurahsts’ Society on Tuesday evermg, March 6, in the 
Mience and Art Rooms of the Grammar School A large 
hd valuable series of natural objects were displayed, many 
E which had been collected during the past year. Amongst 
poss especially worthy of note were a splendid collec 
ph Of egys, exhibited by the Rev. G, Nicholson; of but- 
iting, A, Perry, Esq , of plants, by G, C. Drace, Esq. 5 and 
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of fossils, by W. Hull, ksq , and C. Jecks, Esq, The opening 
address was given by the Kev R Winterbotham, and short 
addresses were delivered in the course of the evenmg, by the | 
Very Rev Canon Scott, the Rev, W F Aveling, and B 
Thompson, Esq, .A beautiful collection of photographs was 
exhibited by R G. Scriven, Esq, and If Manfield, Esq, 
under the superintendence of the Rev S J, W Sanders, and 
the attractions of the evenmg were still further cnhanced by the 
exhibition of several excellent microscopes, and other scuentrfic 
instruments, kindly lent by various gentlemen of the town and 
neighbourhood, 


In * The Stone Age mn New Jersey,” by Dr C C Abbott 
(Washington, Government Printing Office), a valuable mass of 
facts on the virtous implements and weapons found im that state 
1s collected and discussed, and illustrated by upwards of 220 cuts. 





Parc 4 of vii of the Lrocedines of the West London 
Scientific Association contas, among other interesting papers, 
one on Waves, by Prof F Guthne, k RS 


AMONG other matters that vame before the German Ornitbe- 
logical Society at a recent meeting, mention wa» made by M 
Mutzel of an osprey which had lived eighty yeas m cuptivity on 
a farm neat Neu Damm M_ Schilow took up the question 
whether mn bad weather birds stop ther migratory flight and 
return, or not. He affiimea that they etther went ¢n or re- 
mained for a time where they happened to be caught by the 
weather M von Schieirity, of the r-efle, stated that several 
dividuals of ( Aronts mirner had lcen brought from Kerguelen’s 
Tandto St Pauls Jt remains to be seen on later visits to St 
Paul 5 whether the birds will stall be found there 


M Dicuarmr has been studying the comparative pitch of 
sounds given by vations metals and alloys  (ylindrical bars of 
each metal were used, all of the same length and dmmeter 
(20cm andicm) The metals examined rank as follows in 
axending erics —T eid (fa,, 690 vil rations), gold, antimony 
and silver (the same), tin, brass, sinc, copper, cast iron, 
uon, stec], aluminium (fa,, 2,762 vibtations) Erom lead to 
alumintum there 15 thus an interval of two octaves No simple 
relations, sufficiently exact, were perceived between the pitch of 
the sounds and the physical or chemical properties of the sub» 
stances M Decharme’s results differ considervbly from those 
of Werthem 


1HE circumference (not the diimete:) of the explouing 
balloons for meteorological purposes in Paris, referred to last 
week, 1) ninety centimetres Lhey have wm ascensional force of 
about thirty gramines 


Pror Garnon illustrated his Royal Institution lectures by a 
colossal model of a disarticulated human siué/, not sheditom, as 
we slated last weeh 


THF additions to the Zoologral Society’s Gardens dunng the 
past week include a Puma (Fe/2s concolor) from South America, 
presented hy Commander Stanhope Grove, RN 3; a Nisnas 
Monkey (Cercapetie us pyrrhonotus) from Nubia, presented by 
Mr B.C Simpson, a Burrhel Wild Sheep (Oras duert fic?) from 
the Himalayas, deposited , two Hairy Tree Potoupines (Spéz- 
geerns ralosus), two White-fronted Guans ( Penelope pac ueaca) from 
Brasil, two Blne-bearded Jays (Cyanuceraa c)anopos.on) from 
Para, two Turkey Vultures (Catharics aura) from America, two 
Upland Geese (Sermela magillanua) from Patagonia, three 
West Indian Rails (dramides eayennensis), a Common Boa (Baa 
constriction) from South Amenca, two Great Cyclodus Lizards 
{Cyelodas gsgas), a Stump-tailed Lizard (Zrachydosansus une 
gotns) from Australia, purchased , a Zebu (Aos sndicus) born in 
the Gardens, 
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Royal Societ 
Leyden Jar.—IL 
1; La desea Communicated by Prof. Sig William Thomson, 

The experiments appear to verify the fandamental hypothesis, 
viz., that the effects on a dielectric of past and present electro: 
raotive forces are superposable. Ohm's law asserts the principle 
of superposition in Lodies in which conduction is not complicated 
by residual charge. Conduction and residual charge may be 
treated as parts of the same phenumenon, an after effect as 
regards electric displacement, of electromotive force. The ex- 
periments appear to show that the principle of Ohm’s law is 
true of the whole phenomenon of conduction through glass. 

Febraary 1.—" The Meteorology of the Bombay Presidency,” 
by Charles Chambers, F.R.S., Superintendent of the Colaba 

bservatory. 

This work consists of four parts—the first dealing with regis- 
trations of meteorological phenomena at the Colaba Observatory 
during a period of twenty-seven years; the second with mode- 
rately full observations at five military stations in the Bombay 
Presidency during a period of nineteen years ; and the third with 
large numbers of observations from civil hospitals and revenue 
stations, being those of selected registers extending over various 

eriods from not less than a fortnight up to a number of years ; 
in this part the phenomena treated ave temperature of the air, 
winds, and reivfall only ; and the exient of territory to which 
the observations refer includes the whole of the Presidency, Sind, 
and the western half of Rajputana. In the fourth part are dis- 
cussed the general dis‘mbution (as regards both space and 
scason) of temperature and rainfall, and the variatiuns of the 
wind ; first with respect simply to the physical geography of the 
country, and then in combination with certain theoretical views, 
the elucidation of which, by means of the dynamical theory of 
heat and the kinetic theory of gases, occupies much space. 

February 15.—*' On Stratified Discharges.—11I. On a Rapid 
Contact-Breaker, and the Phenomena of the Flow.” By 
Willham Spottiswoode, M.A., F.R.S. 

In a paper published in the /%ocredines of the Royal Society, 
vol. xxili, p. 455, 1 have described a form of contact-breaker 
designed fur great rapidity and steadiness of action. It con- 
sisted of a steel rod which vibrated under the action of an electro- 
mapnet. As regards sharpness of break and steadiness of the 
striz, this instrument left Mitle to be desired. But, as explained 
in the paper, an alteration in the current not only affected the 
stcadiness directly, but also reacted on the break iuself. In 
order to obviate this inconvenience, 1 devi-ed another form of 
contact-breaker consistmmz of a wheel platinised at the cdge, 
on which a platinum spring rests. In the circumference of the 
wheel a number (40 in the first instance) of slots were cut, and 
filled with ebonite plugs 50 as to mterrupt the current. The 
breadth of the slots was about ‘og inch, and that of the teeth about 
‘Sinch. The wheel was connected with suitable driving gear, 
$0 as to give from 250 to 2,000 currents from the coil in each 
direction per second. ; 

For some time the experiments were conducted with the plati- 
num spring resting do the wheel ; and the effects were varied by 
altering ether the pressure of the spring or the velocity of the 
wheel ; but it was found that actual metallic contact between the 
spring and wheel was not necessary, provided that a layer or 
cushion of conducting utateial were interposed. Such a layer 
was formed by a thin film of dilute sulphuric acid drawn out 
by a thread leading from a reservoir and resting on the wheel. 
The spring, which under these circumstances became unneces- 
sary, was replaced by a point, the adjustment of whose distance 
from ithe wheel was simple, This arrangement gave excellent 
results, even when the number of currents per second was re- 
duced in come cases to 250; added to which the unpleasant and 
disturbing nome of the friction was entirely avoided. Ulti- 
piately, huwever, I used a light wire in the place of the spring 
first mentioned. 

With the contact-breaker here described effects similar to 
those produced by the rapidly-vibrating break were obtained. 
The strinc: were formed in a regular manner, and advanced or 
receded, or remained at rest, ina column usually unbroken so 
long as the velocity of the wheel wag maintained without 

Auge, 

With a view of ascertaining the nature of the distinction be- 
tween the ordinary and the steady atric, careful observations were 
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made with the revolving mirror. It having been noticed that 
when the wheel-break moved slowly, ortiony or irregular atriw 
‘were produced, and that when it moved rapidly, steady strie 
ect might be due 
and to the consequent absence of 
many of the features described in Part 11. of these researches. 
This is, in fact, identical with the suggestion there made, that 
the fluttering appearance was due to the unequal duration of the 
strix: themselves, and to the irregular positions of the points at 
which they are renewed at successive discharges of the coil And | 
such, in fact, proved to be the case; for as the speed of the 
wheel was increased, the duration of the discharges diminished ; 
the image as seen in the mirror became narrower and simpler ia ity 
configuration, until, when the steady effect was produced, each 
discharge showed only a single column of striae of a width pro- 
portional to the apparent width of the slit, The proper motion, 
implied by the inclination of the individual striz to the vertical, 
was still perceptible, and was directed as usual towards thd 
he pole. 

he phenomena of the flow may be considered to be due ta® 
the different positions taken up by the strico in successive din. 
charges. If in each discharge the strive occupy positions ia 
advance of those occupied in a previous discharge, the column 
will appear to advance; if the reverse be the case, they will 
appear to recede. If the positions remain unchanged, the 
column will appear stationary. 

Experiments were mstituted with a view of ascertaining the 
connection between the flow and resistance. Starting from a 
condition of current and break for which the atrie were stution- 
ary, it was found that an increase of resistance, introduced gene. 
rally in the primary circuit, produced a forward flow, te. from 
the positive towards the negative terminal, while under similar 
circumstances a decrease of icsistance produced a backward fo w, 
Furthermore, if after producing a forward flow the resistance be 
continually increased, the flow, after increasing in rapidity so as 
to hecome undistinguishable by the unassisted eye, gradually 
appears to become slower, and ultimately to reverse itself. 

Another form of contact-breaker was also occasionally used. 
The principle upon which it was based was the sudden disrups 
tion ofa thin film of conducting liquid by a discharge between 
the electrodes of a circuit. 

As soon as the current passes, the fluid between the plate and 
pom will be decomposed, and electrical continuity broken, 

his done, the fluid ows back again, and continuity 13 restored. 

February 22.—-*" On a New Form of Tangentual Equation,” 
by John Casey, LL.D., F.R.S,, Professor of Iigher Math.+ 
matics in the Catholic University of Ireland, 

** Addition on the Bicircular Quartic,” by A, Cayley, LL.D., 
FLR.S,, Sadlerian Professor of Mathematics in the University of 
Cambridge, 


Geological Society, March 7.--Prof, P. Martin Duncan, 
F.R.S,, er ag in the chair.—The Rev, Ebenezer Davies, 
William Davies, and Henry Davis Hoskold were elected Fel- 
lows, and George Garves Brush, Professor of Mineralogy in the 
Sheffield School of Science, Yale College, Newhaven, Conneg> 
ticut, Prof. A. L, O. Descloizeaux, of Paris, Prof. K. Renevies, 
of Lausanne, and Count Gaston de Saporta, of Aix en Provends, 
Yoreign Correspondents of the Society.—The following com« 
munications were read :—On the vertebral column and pelvit 
bones of /¥iosaurus evansi (Seeley), from the Oxford Clay of 
St. Neot’s, in the Woodwardian Museum of the University of 
Cambridge, by Larry Govier Seeley, F.L.S,, Professor of Geo 
graphy in King’s College, London. In this paper the author 

escribed some bones obtained by J. J. Evans in the lower part 
of the Oxford Clay at Hynsbury, near St. Neot’s, They com 
sisted of thirly-seven vertebrae, twenty-one of which are ces 
vical, and apparently complete that series, These presented 
characters of the cervical vertebric of the typical Pliosaurs of the 
Kimmeridge Clay. ‘The remains of the pelvis included a pubi¢ 
bone showing a close correspondence in form with those of the 
Pliosaurs of the Kimmeridge Clay of Ely, and an ischinm.-+, 
aay gag oe notes on the fauna of the Cambridge Greensand, 
by A. J. Jukes: Browne, F.G.S, This paper was apples entry 
to one communicated to the Society by the author in 7 875, 
which he maintained that the Upper Gireensand does fot ex: 
tend further ia 2 nn Backioch ion. ree bites Ri Hid, 
near Cheddington, in Buckinghamshire, 
Greemsatid bs merely : nodule-bed a the nae of oe oars 
resting wnconformably upon denu t, to the 'v ' 
whieh the greater portion of the fauna belongs, aad that Ce 
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emainder of the fauna, belonging to the deposit iteell, consists of 
pecies proper to the Chalk Marl rather than to the Upper Green- 

and. ‘The object of the paper was to indicate certain additions to, 

nd corrections ix, the list of fossils upon which these conclusions 

‘ere supported. The slate Joey species were indicated as 
at previously identified in the Cambridge Greensand :— Nautilus 
renatns, Desh pW. incquals, Sow. ; Turrilétes elegans, D'Orb. ;{?) 
" gmericianns, TD’Ort, ; Ornithopus Austocheila, Gardn. ; 
frachystema angularis, sorte’ ; Turbo picteranus, D’Orb. ; 
Wurctomarus rept, Pict. an Roux ; (7?) & dessana, Pict, and 
Lonx 5 Paven vaulintanus, D’Orb. 3 2. subacutus, D’Orb. 5 and 
‘ima rauinusa, WY’Or, The author described as new spe- 
ies =~ Tuerrilites nobilis, Nautdus, sp. nov., Natica levistriata, 

Verita nodulasa, and Lima inéerlineata, and noted several cor- 
ections in the nomenclature adopted in his former }ist.--On the 
eda between the Gault and Upper Chalk, near lolkestone, by 
‘, G. Hilton Price, F.G.S. The author described the characters 
resented by the beds between the Gault and Upper Chalk near 
‘olkestone, indicated the fossils contained in them and their range 
1 this division of the Cretaceous series, anc discussed the classi- 
cation of the deposits and their equivalence with those recognised 
y other writers. 


Anthropological Institute, March 13 —Mr. John Evans, 
".R.S., president, mn the chair, The President exhalnted a hafted 
tonze celt, with its original wooden handle (which was covered 
rith brass plates), found near Chiusa:.—Mr. Biddulph Martin 
xhilited sume pottery, shells, and oher remains from a sup- 
osed kitchen midden at Smyrna, which, the president poited 
ut, was of comparatively modern date. Some flint arrow-heads, 
scrapers, Ac, from Ditchley, were exhibited by Capt. Diullon.— 
fr. Hyde Clarke then read a paper on the Himalayan ongin of 
he Magyar. The object of this paper was to show that Jan- 
uages of Nepal, &c, in the Pimalayas, formerly called Sub- 
ravidian, are to be classified as Ugrian, and include Finnish, 
fagyar, Lap, and Samoyed affinities. In connection with the 
xtension of the Ugrian area and possible centre to High 
isia, the author entered on the question of the ongin of 
te Mag ars, Alter referrmg to the Magyar, Khun, &c., 
1 the Himalayas, he proposed as a solution that the attack 
n Pannonda had been made by Avar or Khunzag traders 
‘om the Caucasus speaking a Vasco-Kolarian language, and 
rith a main body of Ugrians, the language of whom pievailed 
n the extinction of the former. The author dissented from the 
Jgtian classification of Accad and Etruscan, giving other pre- 
wtoric examples for the Accatt words in Lenoimant, clamed 

him and NM. Sayous as Ugnan. Messrs. Bertin, Salymos, 
ees, the President, and others, took part in the discussion.— 
‘he Director then read the follawing papers by Mr. Hector 
f{cLean :—On the Scottish Tighland language and people, and 
n the Anghiising and Gaelicising of surnames. 


Physical Society, March 3.—Prof G. C. Foster, president, 
1 the chair. —The followmng were elected members of the Society : 
-Mr, J. A Fleming, Mr. P. le Neve Foster, and Mr. 4. Hail, 
~Prof. Foster showed experimentally the polarisation of heat 
rys, employing two large Nicol’s pe of 25 inch aperture, and 
thermopile surrounded by a double jacket and connected with 

Thomson galvanometer as arranged by Mr, Latimer Clark for 
howing very shght indications to an audience. When the prin- 
ipal sections af the ig were at 90° to each other only a 
light movement, doubtless due to an initial heating of one side 
f the pile, was observed ; and the amount of the deflection was 
yan to increase steadily up to about sixty divisions on the 
sale as the above angle was dimmshed, Prof. Foster exhibited 
i¢ reaulls of e+ periments made to determine the ivtensity of a 
purce of heat by this means, and they were very conco:dant,— 
dr, Latimer Clatk then explained the arrangement of the gal- 
anometer used. The rage of an arrow head or other farm of 
idex projected by means of a limelight at the further end of the 
90m traverses a telescopic object-glas s About two feet distant from 
ne Jamp and falls on a square silvered plate of glass suspended 
tom the needle of 3 Thomson galvanometer, which is rendered 
teady in the ordinary way by a platinum spade in water. The 
flected image then traverses the whole length of the room and 
ls on a large scale placed in front of the audience, and, by such 
n arrangement, the instrument may be at any distance from the 
wale, and yet the image will pot be unduly magnified. A 
iethod i¢ employed for bringing the needle rapidly to rest. A 
‘we thermo-electric couples are placed above the lamp chimney, 
aay ping ep constantly hot, and the terminals are united by 
wite ch is coiled several times sound the galvanometer ; 


the circuit is closed at the moment when this subsidiary cur. 
rent will tend to neutralise the motion of the needle.— 
Prof. Guthrie incidentally mentioned that the difficulty experi- 
enced in separating the fibres of a cocoon thread may be 
obviated by boiling the thread in carbonate of potash, when the 
natural resin is saponified and the fibies may be easily split.— 
Mr. Wilson then explamed some difficulties be has met with in 
constructing a Holtz electrical machine, especially with reference 
to the windows and armatures, and he exhibited two machines 
which he recently made, from one of which a spark five or six 
inches in length can be obtained ; this apparatus 18 so arranged 
that it can be taken eniuely to pieces and packed in a very 
moderate-siced case. After carefully pointing out the difference 
between an ordinary machine and the Birch machine, he 
proceeded to consider the theory of the floltz machine, 
and explained how he was led to constrnct an instrument 
in which there were no windows, the armatures being 
placed on the face of the fixed plate next to the moving 
late, but the result was not satisfactory, He then made the 
arger machine provided with six fixed and six moving plates, 
and the windows were replaced by holes } inch m diameter 
traversed by short pieces of tape glued to the paper armatures. 
The initial charging of the armatures 15 effected by means of a 
disc of ebonite fixed to the main axis of the machme, which is 
lightly held by the fingers and caused to rotate. Electricity is 
thus generated and points projecting towards st and commun'tcat+ 
ing with points in the neighbourhood of the armatues cause 
them to become charged ; after @¥15, electricity 15 cenerated with 
meat rapidity. —Prof, MacLeod gave some details concerning 
the working of a large Holts machine which he drives by a 
turbine. He finds that afte: st has been in action for nearly an 
hour a much greater force 1s reryuired to work it, and he suggested 
a theory in explanation of this phenomenon. By keeping the 
machine dry under a glass shade reversing effects are entirely 
avoided as well as the necessity for varnishing the plates. 


Entomological Society, March 7.—J. W. Dunning, F.L.S., 
vice-president, in the chair, —Mr. Douglas exhibited a specimen 
of the Longicorn Beetle, Afonvhammaus sutfor, brought to him 
alive, having been captured in a garden in the Camden Road ; 
also a melanic variety of Orthossa sespecta, taken at Dunkeld, — 
Mr. ITudd exhibited some interesting varieties of British Lepi- 
doptera taken near Bristol and in South Wales ; amongst them 
were Jurca na alerts, Sphinx ligustri, and Boas mia a epandata, the 
Jatter a black vanety.— Mr. Champion exhibited specimens of 
Cai diofhorus rufifes, & species new to Biitam, taken by Mr, 
J. Dunsmore, near Paisley; also a British exaniple of Aphodius 
scvo/@ Irom the collection of Mr. Dunsmore, who unfortunately 
had no note of ils locality.—The Secretary exhibited a specimen 
of an Isopod Crustacean which had been forwarded to him by 
Mr. J. M. Wills, surgeon, s.s. Crtv of Cantsdury, who stated 
that 1t was found occasionally parasiue on the flying fish, and 

enerally close to the pec’oral fins. Mr. Douglas read an extract 
rom a letter from Dr. Sahiberg, who had recently rtarned from 
an excursion to the neighbourhnod of the \eniser River and the 
extreme north of Siberia, from whence he had brought a large 
number of insects, principally Coleoptera and Iemiptera. 
Amongst the Ilemiptera were one .4adus, one Calocerts, two 
Orthotylus, one Orthops, one Puckitoma, one Antkocorts, one 
Acompo ais, five Safa, and one Certaa, which appeared to be 
hitherto unknown, ‘The species of Sa/da were from the extreme 
north, wn Tundra ter:tory. ~The Secretary read a piper by Mr. 
W. I. Dustant, on the geographical distnbution of anars 
archippus, a North American butterfly which has recently been 
teken in the south of England, 


Mineralogical Society, March 14-—-Mr. Il. C. Sorby, 
F.R.S., president, in the chair, —The following papers were read .— 
On a simple method for 1oughly determining the index of refrac- 
tion of small portions of transparent minerals, by IT. C. Sorby, 
F.R.S. —This can be effected by having a synall graduated scale 
attached to the body of the microscope, by means of which the 
thickness of the crys‘al and the displacement of the focal point 
can he easily measured, From these data the index of refraction 
can be at once calenlated with sufhctent accuracy to make the 
result valuable in determinative maneralogy.— On a serpentine 
from Japan, by A, H. Church, M.A,.—Notes on Vauquelinite from 
Scotland, and Cantonite or Harrisite from Cornwall, by Thomtas 
Davies, F.G.S.—On an easily constructed form of reflecting 
goniometer, by S. B, Hannay, F.C.S.—On a peculiar form of 
quartz crystals from Australia, by Rev. J. M. Mello, F.G.5,-—On 
certain black quartz crystals irom Boscagwell Down, Cornwall, by 
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'“f. L. Collins, F.G,S. The black colour is due to minute crystals | of trees, shrubs, and bushes inaigenous in th south of F 
achorl, On quartz including oxides of iron, by William Vivian, that are sensitive to cold in severe winters, by Mf. Martins. "He 
On the magnetic constituents of minerals and rocks, by J. B. | considers them to be the survivors of the flora which covered 


Hannay. ---On the water contained in minerals, by J. B. Hannay. 
—~On the Nordenskjild iron masses from Greenian by K. T. 
V. Steenstrup, tramslated by Mr. Rohde, one of the Danish 
expedition, The author contends that the cron is a natural 
constituent of the basalt, and not of meteuric origin. 


Institution of Civil Engineers, March 13.—Mr. Geo 
Rubert Stephenson, president, in the chair.—His Majesty the 
King of the Belgians was elected by acclamation an honorary 
member. The paper read was on the transmission of motive 
power to distant points, by Mr. 11. Robinson, M. Tost. C.E. 


MANCHESTER 


Literary and Philosophical Society, December 4, 1876.—~ 
Charles Bailey in the chais.-—~Notes on a hotanical excursion in 
the Aberdeenshire Islands in July, 1876, by Mr, Thomas Rogers. 

December 26, 1876.—A notice uf some organic remains frum 
ue ani of the Isle of Man, by E. W. Binney, president, 

“R.S., &c. 

January 9.—~E. W. Binney, F.RS., F.G.S,, president, 
in the char.—On the poisonous agar of yew-leaves, 
hy James Bottomley, D,Sc.—Ono the luminous sulphides of 
M. Ed. Beequerel, by William Thomson, F.R.S.E.—On the 
types of compound statement involving four classes, by Prof, 
W. K. Chiford, M.A., F, RS, Communicated by Prof, W. S. 
Jevons, M.A., FLR.S. 

January 23.—Kesnlts of the monthly observations of the mag- 
netic dip, horizontal force, and declination made at the magnetic 
obs.rvatury of the Owens College, from January, 1874, to 
December, 1876, melusive, by Prof. Thomas H. Coie, M.A. 
Communicated by Prof. Balfour Stewart, LL D., F.R.S. 


GENEVA 


Physical and Natural History Society, February 1.— 
M. Alphonse Favre presented a geological map of the Canton 
of Geneva on the scale of gz49o, intended to enlighten agricul- 
turists on the management of the soil for their various crups.— 
Prof. Schiff described the rezearches he had made on the pro- 

erties of nicotine as a poison, and on the parl played by the 
hee in such poneene 

February 15.—-M. E. Renevier, professor at Lausanne, exhi- 
bited to the Society his geological map of Vaudoises ab PV on 
the scale of ¢y}ys, a8 alsu several sections which complete it. 
It includes principally the mass of the Dinblerets and the neigh- 
bouring spurs on the right bank of the Khone.-—Prof. Wartmann 
showed a small apparatus intended to prove the impulse which 
an induction spark in a rarefied ga. is capable of Biving in the 
direction of its Jength-—-M, Raoul Pictet desurbed various ex- 
periments made by himself, and proving the great facility with 
which sulphuric acid is diffused through caoutchouc. 


Tarts 


Academy of Sciences, March 19.—M. Peligot in the 
chair.—The following papers were read :—Observations of 
temperature at the Museum of Natural History, during 1876, 
with electric thermometers placed at depths of 1 metre to 36 
metres under pround, as also in air aud under grass-covered and 
bare ground, by MM. Becquerel. The results are ne the 
same as were obtained before. General Morin, remarking that at 
only 10 to 12 metres depth he found a nearly constant tempera- 
ture of 11°, suggested the usc of underground air, drawn through 
pipes, to Lo et a constant temperature where it might b 
required (as for conservation of meat, &c.)--On the decomposi- 
tion of bioxide of bariam é# vacuo, at the temperature of dark 
red, by M. Boussingault, The whole of the oxygen. could be 
thus extracted. On removing the source of heat the bioxide was 
reconstituted. Dioxide of barium, then, cannot exist 4 wart at 
a dark red heat,~—P’bysical and mechanical actions of incandescent 
and strongly compressed gases from combustion of powder. 
Application of the facts to certain characters of meteorites and 

. Daubrée. The facts of experiment seem to 
explain :~-(1) the alveolar cavities or cupules in meteqrites ; (2) 
the peculiar clonde, smoke, or dust, which follow the disappear- 
ance of the incandescent mass ; (3) the dust of cosmic osigin 
which is thus expatidied in our atmosphere, not only by combus- 
tion and volatilisation, but by pulverisation at’a high tem 


ture.~-On the al invariants of the binary form of the 
eiohih deavee. by Mz. Sylvester, —Oun the paleoutological origin 


a 


those parts during the Teriary period. We have here plants 
exotic as re fine, while other plants are exotic as regards 
space. At Montpellier and Marseilles the annual average of 
absolute minima of temperature are — 9°27? and — 5°95" reapec- 
tively.--Ont the experiments made at ny by the canton of 
Geneva, by M. Bouley, He had erroneously given the Swias 
Federal Government the credit of the experiments.—-M. Mebert 
was elected member in the sectiun of Mineralogy in roam of the 
late M. Ch, Sainte-Claire Deville. —On the P osphorescence of 
a bodies, by Mr. Phipsun. Afrofes of a recent note, he 
calls attention to his meniir on noctilucine, the first organic 
body known to be phosphorescent by slow oxidation, like phos- 
phorus in the mineral ened: fovcsnons of algebra and 
geometry deduced from cons deration of the cubic roots of unity, 
by M. Appell.—On the curvature of surfaces, by M, Serret.— 
On a problem comprising the theory of elimination, by M. 
Vent¢éjols.—On the suspension of water in a vesse] closed below 
by a tissue with Jarze meshes, by M. Jiateau,—On a singular 
fact of producticn of heat, by M. Olivier. ~On the reform of 
some processes of analysis used in the lalburatories of agricultural 
stations and observatorics of chemical meteorvlogy ; first part, 
Ammonimetry, by M. Houzean. His method is to use stable 
vinous red litmus, which will reveal free ammonia in solution in 
water contaminy only gyghugg and even 4 yghaao Of its weight of 
that substance. ‘I'he proportion is determined by pouring into 
the littnus-coloured liquor a weak titrated acid till disappearance 
of the original red. —Oa_ the preparation of erystallised acetate 
of magnesia, and on the fermentation of this salt, by M. Pa- 
trouillard.--Oa a simple mode of production of certam mono., 
bi-, and tur-chlorived acids, by M. Demarcay.— Transformation 
of novmal pyio-tartaric acid into dibromo pyrotartaric and 
dibromo-succime acids, by MM, Reboul and Bourgoin.—Ac- 
tion of chlorochromic acid on anthracene, by M. Haller.—On 
the constitution of pseudo purpurine ; continuation of researches 
on the colouring matters of madder, by M, Rosenstiehl. Pseudo- 
pul purine is sufficiently unstable to produce by its partial destine- 
tion the other colouring matters in madde: (alizarine excepted),—~ 
Lxperiments on muscular tonicity, by M. Carlet. A muscle gene- 
rally contracts after section of a nerve, before final relaxation. 
This is due, the author says, to the increased excitability of the 
nerve. In iare cases, where the nerve is cut without excitation 
(at one of Bridge's ‘‘ nodes” perhaps), relaaation begins at once. 
Elongation immediately after section as due to 74 watty not Aacer- 
ity, the extensor muscles being stronger than the flerors,—-On the 
modifications m the egg of phanerocarpous medusx before fecun- 
dation, by M. Giard.--On the age of elevation of the Margeride, 
by M. Fabre.—On the formation of thunderstorms, by M Zundel. 
-—Chnical and therapeutical researches on epilepsy and hysteria, 
by M. Bouneville. Hrom two analyses of portions of liver 
from an epileptic patient who had taken, in four mouths, forty- 
three grammes of ammoniacal sulphate of copper (and died of 
pulmonary tuberculosis 24 months after cessation of the treat- 
ment), the total amount of copper in the liver was estimated at 
236 milligrammes and 250 mm, 
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THE GEOLOGICAL SURVEY OF OHIO 


Report of the Geological Survey of Ohio. Vols. 1. and IL. 
Geology, and I. and Il. Palxontology. (Columbus, 
Ohio: Nevins and Myers, State Printers, 1873-5.) 


ie the reports of American Scientific Surveys we have 

become accustomed to find that the results are as new 
and interesting as the methods of working ate original 
and ingenious, Few of the States are more richly 
endowed with the elements of prosperity and stability 
than Ohio, and yet she has but recently come into the 
field with her contribution to the knowledge of her own 
geological structure and natural history. It is gratifying 
to know that this contribution can well afford to be tried 
by the high standard attained by tle reports already 
issued by many of the neighbouring States. 

The survey just completed is technically the second 
but practically the first geological survey of Ohio, taking 
into consideration how long ago the former survey was 
dishanded, and how short was its term of life. 

In 1836 the legislature appointed a committee con- 
sisting of Dr. Hildreth, Dr. Locke, Prof. Riddell, and 
Mr. Lapham, to report on the best method of obtaining 
a complete geological survey of the State, and to estimate 
the probable cost. In the sutnmer of that year three of 
these gentlemen made reconnarsances, while the fourth 
analysed iron ores and limestones, <A year after the 
appointment of the committee, the lepislature, on its 
recommendation, created a geological corps, comprising 
a state geologist (Prof. W. W. Mather) and six assistants, 
During the summer of 1837, the State geologist and threc 
assistants prosecuted geological explorations, two assist- 
ants being absorbed by zoology and topography. Neat 
summer the survey was continued on a similar footing, 
but a financial panic having broken out, “ the legislature of 
7838-39 made no appropriation for the continuation of 
the geological survey, and it was at once suspended.” In 
spite of the disadvantages under which this early survey 
laboured in being almost entirely without palcvontological 
assistance, its two annual reports were much appicciated, 
and the short-sighted economy that led to its disband- 
ment was soon regretted by the citizens of the State. 
Although several attempts were made, what with the de. 
falcations of a State treasurer, the building of a costly 
state-house, and the great Civil War, Ohio was not finan. 
cially in a position to re-establish a geological survey tull 
the year 1869. 

According to its constitution, this new survey was to be 
begun (and was begun) on June 1, 1869, and was to be 
finished in three years. It was required “to make a 
complete and thorough geological, agricultural, and 
mineralogical survey uf cach and every county in the 
State.” To the chief geologist the act of legislature 
allowed three assistants, and a number (gcuerally eight 
ar nine) of temporary local assistants were employed and 
paid from a fund provided for contingent expenses.” 
One of the assistant geologists was to be a chemist. We 
ean see in the organic law of the survey no provision for 
& paleontologist, and presume that the appointment of 
that officer was authorised by one of the subsequent Acts 





i genera ser Wan 





485 , 


tia 





wth 
of Appropriation. At any rate, Prof. J. S. Newberry, 
having been appointed chief geologist, conjoined with 

himself two assistants, a palivontologist and a chemist, 

and it can hardly be disputed that this was the best 

possible dispo8ition of his forces, however desirable a 

large increase in the number of assistants might have 

been, 

Such then is the scale on which a State, having an 
area of 39,904 square miles, plans its geological survey, 
Considering the number of working days in a year, the 
number of the field geologists, and the area of the State, 
many will not hesitate to decide that the character of a 
reconnaissance was stamped on the survey by its framers 
from the beginning, But it should not be forgotten that 
there are circumstances which render the geological 
mapping of Ohio exceptionally simple. The Paleozoic 
rocks which form its framework ale so undisturbed, that 
over areas of sometimes thousands of square miles, only 
one formation makes its appearance at the surface, and out- 
crops are therefore little more than contour lines. Weare 
accustomed in this country to think of “dip” as something 
visible to the naked eye, and measurable with a pocket 
clinometer; and as producing, by 1ts relation to the 
contour of the ground, endless variety in our geological 
boundary-lines. In Ohio1t appears that the method of ascer- 
taining the degree of dip is tosctup half adozenor soof trigo- 
nometrical stations, several mules apart, and carefully take 
the levels of the outcrop at the several points. So far as we 
have noted in reading the Reports, there is not a dip in the 
whole state that would make an appreciably stiff railway 
gradient, ‘hen we are informed by Prof. Newberry that 
“faults in which the displacement aniounts to more than 
one foot are very rare in the Ohio Coal-field,” and that the 
greatest known has a down-throw of 3 feet. In Europe 
the complications produced by faults frequently add the 
excitement of a puzzle to the labours of the field-geologist 
and just as often leave an irritating clement of uncertainty 
to emb,tter the satisfaction with which he is apt to regard 
his finshed work. Then again there are no igneous rocks 
in Ohio and no metamorphic rocks in the ordinary sense 
of the term. Indeed it may almost be said that over 
large tracts there are no rocks at all. Thus in one county, 
“ consisting of twelve towns,’ 2 ¢. 432 square miles—exactly 
the area, let us say for comparison’s sake, of a whole sheet 
of the 1-inch Ordnance Map of Scotland—the rock is 
deeply covered with drift and is never s¢en, having been 
reached by boring at one point only, at a depth of r10 
feet. 

On the other hand, the very simplicity of the geology 
of the State makes it a typical region by which other 
lands may measure their geological scale, and on this 
account it becomes neccssary to survey it with minute- 
ness and care. If Ohio renders this service to the neigh- 
bouring states, each of these has already given an 
equivalent. As it happened, when the late survey was 
begun, Ohio was almost surrounded by a belt of states 
which had got ahead of her in the work, and whose 
completed labours greatly simplified her task, at the 
same time that they presented discrepancies which could 
only be reconciled on her neutral ground. 

Although it was originally intended that the survey 
should be finished in three years, its field work lasted foy 
five, the average annual cost being $17,355. 
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We have now before us a portion of the final Reports ot 

the Survey. These consist of two volumes of Geology, two 
of Paleontology, and two of Sheets of Vertical Sections (a 
sheet of Vertical Sections, by the way, is called a “Map” 
_ the American language). Besides these there have 
already been published three volumes of Annual Reports 
of Progress, two of them containing Accounts of the 
Geology of Counties, in substantially the same form as 
that folawed in the Final Reports. A third volume of 
Geology, to comprise by far the most important counties 
in the coal-fidld, is ready for publication and “ awaits the 
action of the Legislature.” “The matter for the third 
volume,” says Prof. Newberry, “has been, to a con- 
siderable extent, prepared since the appropriations for 
the salaries of the geological corps were discontinued. 
Much of it is, therefore, a gratuitous contribution with 
which the corps should be credited when a comparison is 
made between the value of their services and the com- 
pensation they have received.” Materials for a third 
volume of Palzontology have been accumulated, but the 
chief geologist does not speak confidently of his chances 
of getting a grant to defray the cost of its publication. 
It would be a thousand pities that the State which has 
been at the expense of collecting this information should 
not secure the credit and advantages involved in its offi- 
cial publication. Otherwise, the materials will have to 
be hunted through the transactions of American and 
foreign societies, and will be as good as half lost. 

A volume on Economic Geology is far advanced, but 
six months’ time and from $4,000 to $5,000 are estimated 
as necessary to complete it. A volume on the Zoology 
and Botany of the State is also ready for publication at a 
trifling expense. 

Lastly, “a general geological map of the State can be 
prepared at a cost not greater than $1,500.” 

It will thus be seen that there still remain to be pub- 
lished some of the absolutely essential parts of the work 
of the survey. For scientific purposes the geological 
map stands first in point of necessity. 
much to say that it is chiefly by its general geological 
map that the survey will be known and judged abroad. 
It is indeed possible to construct a sort of geological 
map from the county and other sketch maps and infor. 
gation scattered through the volumes, and the writer has 
done so for his own satisfaction and as a means of 
mastering the Reports. But we can affirm with con- 
fidence that this is a labour that few will undertake, and 
which it would be much better that the officers of the 
Survey should perform once for ali, The county maps, 
as will readily be understerd from what has been said 
about the undisturbed condition of the rocks, are sim- 
plicity itself, being generally rectangles, crossed on an ave- 
rage by three boundary-lines inclosing four dabs of colour. 
But the general map will doubtless contain outcrops of 
coal and ironstone seams, the positions of oil and brine 
wells, fossil localities, and numerous other details, whose 
bearings can only be properly estimated when seen in the 
mass, or which it is the function of a geological survey to 
record, since for economic purposes the registration of 
ali mining enterprises, whether failures or successes, is 
of permanent value, In her own interests we cannot 
doubt that the State will at once provide for the publica 
tion of the volume on Economic Geology, depending as 
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she does to a large extent at present, and as she is certain 
to do still more in the not very distant future, on 
mining industries, 

If we may judge of the promised volumes on Palron- 
tology, Zoology, and Botany from the results already 
before us, we are confident that their publication will 
place scientific workers in Europe as well as America 
under a debt of gratitude to Ohio, and we trust they will 
not be withheld. 

It appears that when the first volume of the Final 
Report was ready, the Legislature ordered that the 
edition should consist of four times the number of copies 
estimated by the chief geologist as likely to meet the 
public demand. It is to be hoped that a similar spirit 
will induce them to complete the Survey’s publications, 
A survey by four geologists, in three years, of a country 
one-third larger than Scotland, must soon have been felt 
to be impracticable, more especially if it was meant that 
the whole of the surveyor’s Jabours, writing as well as 
field work, were to be compressed within the three years 
over which it was originally planned that their salaries 
were to be continued. A conscientious desire to finish 
their work having kept the officers of the survey in the 
field (doubtless with the approval of the legislature) for 
two years beyond the estimated time, the results of their 
zeal and skill ought not to be thrown away. There need 
be no hesitation in admitting Prof. Newberry’s assertion, 
when he “claims” “ that an honest and energetic use was 
made of the time and money expended on the Survey, and 
that its fruits will be worth much more than their cost to 
the people of Ohio.” 

We must refer the reader to the Reports themselves for 
the valuable information with which they aré crowded, 
We can only notice briefly the leading scientific results, 
and some points of more than usual interest. 

The rock-formations exposed in Ohio form an almost 
unbroken series, ranging from Lower Silurian to Car- 
boniferous, inclusive. The principal feature in the geo- 
legy of Ohio is undoubtedly the “ Cincinnati axis,” and to 
this the late Survey has justly devoted much attention, 
This great arch, passing through Cincinnati and the west 
end of Lake Erie, brings to light the oldest rocks of the 
State. It has hitherto been understood to be a minor 
flexure of the same date as the elevation of the Appala- 
chian chain, to which it is, roughly speaking, parallel. 
But the investigations of the recent Survey have proved 
it to be much older. While the Appalachian chain does 
not appear to have been elevated until after the Carboni- 
ferous epoch, Prof. Orton has made the discovery that a 
large portion of the Cincinnati region was a land-surface, 
and suffered erosion towards the close of Lower Silurian 
times. The denudation of a synclinal arch and conse- 
quent exposure of deep-seated strata would not, of course, 
alone suffice to prove this; but the insular character of 
the Lower Silurian land of Cincinnati is rendered certain 
by the occurrence of pebbles derived from it in 
merates at the base of the Upper Silurian deposits, and 
by the manner in which calcareous strata of that age, as 
as well as some Devonian limestones, thin out on ap- 
proaching what must have been the shores of the island, 
It is not so clear whether the island was or was not 
entirely submerged in Devonian and Lower Carboniferous 
times, On the other hand, Prof, Newberry and his col- 


April 5, 1877] 


leagues have satisfied themselves that during the depo- 
sition of the Upper Carboniferous or Productive Coal- 
measures, the Cincinnati land formed a barrier between 
the marshes of Ohio and Indiana ; in other words, that 
the Alleghany and Illinois Coal-fields were never united, 
at least as far south as Alabama and Arkansas, where 
wide-spread tertiary deposits obscure all evidence bearing 
on the point. 

“tt is important,” says Prof. Orton, “to mark the 
following fact distinctly, viz., that there is quite a broad 
tract at the summit of the fold in which the beds have 
but little dip. It is hard to speak of an axis without 
involving the idea of a line, but there is probably no part 
of this region of less than a score of miles that deserves, 
by way of excellence, the name of the Cincinnati axis. 
In other words, this fold has a broad and flat axis, rather 
than a linear one.” The elevation has been so gentle and 
so gradual that direct visible evidence of unconformable 
succession is hardly to be expected. 

No reader will fail to be struck by the important place 
accorded to chemical geology in the Reports. This por- 
tion of the work has been done mainly by Prof. Wormley, 
and adds greatly to the value of the survey as a whole, 
He has not confined his investigations to minerals of im- 
mediate economic importance, but has placed on record 
many analyses that must for a long time to come be 
drawn upon with advantage as the development of the 
resources of the State goes on. Especially as regards 
limestones and cement-stones and the amount of sulphur 
in the various coal-scams, very complete and useful infor- 
mation is given. 

More than a score of counties “lie wholly within the 
limits of the productive coal-measures,” and of nearly as 
many the geological surveyors pronounce without hesi- 
tation that ‘‘the soil will necessarily always be the source 
of their greatest material wealth,” It sounds strange to 
hear already from such a rich agricultural district as 
Western Ohio the cry of exhaustion of the soil, but as all 
the surveyors without exception sound the note of warning 
against unskilful farming, it is evident that ere long 
science will have to be called in to assist nature if the 
procductiveness of the State is to be maintained. 

Although doubtless to be discussed more fully in the 
volume on economic geology, the coal and ironstone 
seams of the great coal-field, and the salt, oil, and gas 
industries receive much attention in the various county 
Reports. Prof. E. B. Andrews furnishes a chapter on 
coal which is full of interesting facts. Mr. M. C. Read gives 
@ plan of a coal-mine in Trumbull County, which shows 
how very local was the formation of the seam, The coal 
thins out on every side, and presents the outline of a long 
winding swamp with branching creeks. 

The importance of the ironstone beds in Ohio is well 
known. A black-band in Tuscarawas County locally 
peas according to Prof. Newberry, a thickness of 
iz 

The excitement caused by the discovery of the oil-wells 
of Pennsylvania and Ohio will yet be fresh in the me- 
mery of our readers. The conditions under which petro- 
Jeum occurs are well illustrated in the Reports. There 
Waist be a mass of carbonaceous shales from whose 
organic contents the hydro-carbons are slowly distilled, 
and an overlying porous rock for the storage of the pro- 
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ducts-—best of all a jointed sandstone with an impets 
vious stratum for a roof—if dome-shaped so much the 
better. When these conditions are present the oil is 
ready for the fortunate landowner, and his luck is the 
greater if he happen to strike a joint where a quantity 
ean collect, So well is this now understood that when a 
well shows symptoms of giving out, a torpedo is exploded 
in it to loosen up the rock and open out the way to 
neighbouring fissures. Carbonaceous shales, yielding oil, 
are met with at various horizens from the Huron (Devo- 
nian) upwards. 

Carburetted hydrogen gas occurs under similar con- 
ditions and is now expressly bored for. The town of 
Fredonia, N.Y., has been lighted up with natural gas for 
more than forty years, In Knox County, Ohio, two wells 
were sunk to the Huron shale. “ At a depth of about 
Goo feet, in each well, a fissure was struck from which gas 
issued in such volume as to throw out the boring taols 
and form a jet of water more than 100 feet in height, . . 
One of these wells constantly ejects, at intervals of one 
minute, the water that fills it. It thus forms an inter- 
mittent fountain 120 feet in height. The ‘diprick set 
over this well has a height of 60 feet. In winter it 
becomes encased in ice, and forms a huge translucent 
chimney, through which, at reguiar intervals of one 
minute, a mingled current of gas and water rushes to 
twice its height. By cutting through this hollow cylinder 
at its base and igniting the gas in a paroxysm, it affords 
a magnificent spectacle, a fountain of mingled water and 
fire which brillantly illuminates the icy chimney. No 
accurate Ineasurement has been made of the pas escaping 
from these wells, but it is estimated to be sufficient to 
light a large city.” Unfortunately there is no large city 
to light. 

Geologists had a right to expect from Ohio an important 
contribution to their knowledge of the Glacial period, and 
Prof. Newberry and his colleagues have not disappointed 
them, The chief geologist sums up the results of the 
Survey in a masterly essay, and it is satisfactury to find 
that his views to a great extent corroborate the conclu. 
sions at which glacialists in Europe have arrived, Want 
of space compels us to allude to these in the briefest 
manner, The cold came on at a period when the land 
stood considerably higher than at present, as is proved 
by numerous river channels deeply buried beneath the 
drift. A wide-spread boulder clay or hard«pan, the pro- 
duct of a land ice-sheet radiating from the Canadian 
Mountains marks an early, and the greatest, development 
of the cold. <A subsidence followed on the retreat of the 
ice-sheet, and a stratified crhy ‘was deposited over low. 
lying portions of the hard-pan. Then a forest covered a 
large portion of the glacial dééris, and this furnishes 
remains of the mammoth, mastodon, and giant beaver. 
Another submergence covered the forest-bed with the 
loess of the Mississippi Valley, and icebergs strewed 
boulders from Canada over the State. Much of the older 
drift was reassorted and heaped up into kaims or eskarg, 
Lastly, the sea gradually retired, occasionally pausing, 
and giving rise to terraces in the river valleys. 

Intimately connected with the Glacial period were the 
hollowing out of the great lake-basins, and numerous ita- 
portant changes in the drainage-system of the continent. 
Taking Lake Erie as the simplest case, it ix clear that its 


488 


NATURE 


[Apeti 5, 1875 





basin was not excavated during the greatest extension of 
the ice-sheet, which, as shown by the striz on the higher 
grdund, passed directly across the valley. But in the 
battom of the valley the strice point «pf the lake, and this 
fact makes it probable that the excavation of the basin 
was the work of local ice, in other words,ethat it dates 
from a time when the valley-glaciers had ceased to 
coalesce. The islands near the upper end of the lake are 
wrought out of hard Corniferous sandstone and W'ater- 
lime exposed on the crown of the Cincinnati anticline. 
This hard barrier, Prof. Newberry believes, opposed an 
obstinate resistance to the passage of the glacier, and was 
consequently left in comparative relief. 

The Ohio geologists without exception appear to be 
sub-aérialists, and indeed, the scenery of the State —such 
as it is—could hardly admit of any other explanation. It 
would not be easy to connect valleys of some hundreds of 
feet in depth with faults of less than a yard. 

Of the paleontology of the Reports, we need only, say 
that it isa remarkable proof of the enthusiasm, energy, 
and success of the late Prof, Meek and the naturalists who 
assisted him, several of them without any compensation. 
The publication of the Survey as a whole marks an epoch 
in culture as well as in material progress, in which all the 
well-wishers of the State must rejoice. 

















OUR BOOK SHELF ; 
Ffistory uf Nepal. Translated from the Parbatiya, by 
Munshi Shero Shunker Singh and Pandit Shr Guni- 
nand, With an Introductory Sketch of the Country 
and People of Nepal, by the Editor, Damel Wright, 
M.A. M.D. (London, Cambridge Warehouse ; Cam- 
bridge, Deighton, Bell, and Co., 1877.) 
THE Cambridge University Press have done well in pub- 
lishing this work. Such translations are valuable not 
only to the historian but also to the ethnologist ; perhaps 
more so to the latter than the former, as the very myths 
with which a people are apt to adorn their own his- 
tory may become, in the hands of a cunning ethnologist, 
a clue to their racial connections. Dr. Wright’s Intro- 
duction 1s based on personal inquiry and observation, is 
written intelligently and candidly, and adds much to the 
value of the volume, The coloured lithographic platcs 
are interesting. 
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[The Lotion dees not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake (o 7clur nr, 
oy to correspond with the writers of, roectel mianuseripis. 
No notice 1s taken vf anonymous communications. } 


The First Swallow at Menton 


Tre first swallow arrived*hefe alone in the rain on Monday, 
March 19. It entered the best room of the cur¢é by one of the 
windows which chanced to want a pane, and the good old man 
immediatcly removed a pane from the other window, by which 
the swallows have been in the habit of going in and out, I did 
not hear of the arrival of this summer resident until the 23rd, 
when I immediately paid it a visit. It is still solitary but not 
uncorafortable ; it tits about the room from place to place, and. 
from nest lo nest, twittering very contentedly; and when a 
bright hour comes it flies vut, where, sporting in the sun it soon 
makes o hearty meal. But it has arrived decidedly too soon, for 
it has found as yet mostly wet and rather cold days with snow- 
covered mountains for its immediate surrounding. Such, how- 
ever, is the climate of this place, difficult to conceive by un- 
travelled Englishmen, that J at this moment bask outside in the 
sun, sodthed by the singing of birds, surrounded by flowers and 
butterflies, and the green trees with their golden fruits, I am in 
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the midst of summer, and yet T have but to tim, my head, an 
there, close at hand, are the mouttuins white with al fi ne 

The cyldest weather we have had this winter began with this 
month, The only time I have seen ice was an the morning o 
March 1, (On the preceding night, I see by a letter to NATURE, 
vol. x¥, p. 399, that the thermometer at the Stonyhurst Ohserva: 
tory went down to 91 F., the lowest temperature there recorded 
during the last sixteen years.) That morning, cheated by the 
serene stillness and the bright sunshine, {, before getting gut of 
bed, resolved to make a journey to the sea-side—a distance of 
about three miles. A lunch was immediately packed tp and the 
donkey of the euré borrowed for the occasion. As soon as 1 
descended into the valley-~Cabrolles, consisting of some dozen 
houses, all the dwellings of peasants, and hung on the mountain 
side like so many birds’ cages or birds’ nests on the bach wall of 
a court, open only to the south, is 300 feet above the level of the 
sea, and ge ae o climate enperior to that of the much yaunted 
Mentun, um, however; the first dtvanger who has ventured 
to brave the isolation, the invonvenience, and want of nc- 
commodation.-Well, a» 1 have said, on descending into the 
valley, a change of temperature suggested that it would be 

referable to have my Italan cloak around ine, instead of carry- 
ing it before me on the dunkey. Proceeding a little farther, I 
saw with astonishment large quantities of ice in the torrent, and 
in turns of the road looking northward, icicles, thick as my arm 
-—which, however, 18 one of the thumest—~hanoing from the 
rocks. Still I went forward quite irrationally, carried alon 
solely by the force of the impetus with wlach I started, for, as 
approached Menton, I had to make way in the face of a biting 
cold wind. But I would certainly have shivered over my cald 
lunch among the rocks o: wins at Cap Martin, had not my 
progress received a check at Menton, in the for the moment 
nritating discovery that the key of the provision-bag had been, 
T may now say providentially, lost. [ accepted the hospitality 
ofa hind English Clergymim, who gave me a nice warm lanch, 
after which I slowly wound my way back to my mountain 
retreat. where L dwell almost as completely removed from the 
winter visitants of these shores as is the now lonely swallow from 
it, compauzons, the summer visitants, which have not unwisely 
made a halt somewhere by the way. 

After this long digression | must relurn for a moment to the 
swallows of Cabrulles. They hve in the rooms with the people, 
attaching their nests generally to the beam which supports the 
ceiling. On their arrival, whether it be by night or by day, they 
enter at once and take pooessiun of ther old habitations, 
Madame Valetta, an old woman of seventy-three, has two ot 
thice times given me a graphic account of how, when she 
was a young woman and had her husband by her side, they 
were both frightened aluost to death one night by something 
which from time to time gave a flap-flap aginst the glass of the 
window. Madame, however, summoned coumge to ure her 
husband to get up and open the window, which, though ‘‘all of 
a shake,” he did, when whish! very lhe a spirit, a weary 
swallow ghded past him and was the same instant peacefully 
reposing jn ats nest. Dovc.as A. SPALDING 

Cabrolles, prés de Menton, France, 

March 24 





Coal Fields of Nova Scotia 


IN his addres, to the Tron and Steel Institute (NATURE, ‘vol. 
xv., p. 462), Dr. Siemens stated that the urea of the Coal Field: 
of Nova Scotia was 18,000 square miles, and the production in 
1874 1,052,000 tons. If Dr. Siemens will refer to Dr. Dawson's 
“Acadian Geology,” the Reports of the ‘Canadian Govern: 
ment Geologists,” and Brown’s ‘‘ Coal Fields and Coal Trade ol 
Cape Breton,” he will find that he has greatly overstated the 
area of the Nova Scotia Coal Fields. From these sources 
which I believe are perfectly reliable, I make out that the whole 
area of the Nova Scotia Coal Fields does not amount te 1,006 
square miles, distributed over the following counties :-— 


Square Miles. 
Cumberland .. Lee BO 
Asse ete aoe eve wee 34 4 
ape reion wes «e on hee I ; 
Victoria » . tae hae eo "4 
Inverness “4 a we «49 
Kichmand swe wee ean eee sea 10 
r omananial 
534 
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To this amount, however, srust be added the portions of the 
Cape Breton and Inverness Coal Fields lying under the sea, 
wilch, Supposing the seams can be worked a distance of five 
miles beyond high-water mark, will make the total area of the 
Nova Scotia Coal Fields 849 instead of 18,000 square miles, 
The production in 1874 has also been greatly overstated in 
Dr, Siemens’ Table, asi find by reference to the Government 
Inapector’s Report for the year 1876, that the production in 1874 
was only 749,127 tons, RB. 


(Dr, Siemens informs us that the difference referred to by our 
correspondent chiefly arises from the fact that in Amencan re- 
orts Nova Scotia is made to include the maritime proyince of 
ew Brunswick ag well as Cape Breton Island, both of which 
contain large areas of coal-fields, although those fields are a3 yet 
very imperfectly developed. The figures given in the address 
were taken from Macfarlane’s very elaborate work on the ‘‘ Coal 
Regions of America.” With reference to the coal production, 
this should be for the year 1873, and 1s also given on the 
authority of Macfarlane, who quotes from the Report of the 
Department of Mines. —Fp. ] 
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Greenwich as a Meteorological Observatory 


A CAREFUL, examination of the interesting communication hy 
Mr, Alexander Huchan to the Scottish Meteorological Society, 
on ‘* The Temperature of the British Islands,” hased on ubserva- 
tions for the thnieen years endmg 1869, {uls to support his con- 
clusion (NAluURI, vol. xv., p.450) that the ) roximity of London 
does not appreciably influence the temperatwe as recorded at 
the Royal Observatory, and that the temperature of Greenwich 
during tecent years has not been in excess of that of sunounding 
districts. The evidence 1s quite the reverse. I.xtracting the 
figues, given by Mr, Buchan in the pyper referred to, for all 
the stations within a radius of sixty miles of the metropolis, 
siateen mm number besides Greenwich, it appears that ther mean 
is §0°'1, that of Greenwich bemg 50° 6. Allowing for elevation, 
the values are respectively 50°°68 and §1°°13, Onnittmg, how- 
ever, several stations such as Camden Town, which, forming 
pau of London, 3s clearly inadmissible for the compaiisen, and 

aidstone and Canterbury, where observations were made on 
two years only of the thirteen, the temperature of the ten re- 
maining statians is 50°°SQ «=Thus, according to data furnished 
by Mr, Buchan hunself, Greenwich 1s warmer than the south- 
east of Lngland generally by more than half a degree (0°'54). 
It may be added that, from the same data, the temperature of 
the district under consideration north of the Thames 1s 50°'s, 
and south of the river 50°'S. Hi. SS, Baton 


Centralisation of Spectroscopy 


In his letter (NA) UKE, vol. xv. Pe 449) Prof. Smyth makes a 
statement respecting the new ‘‘half-prism ”’ spectroscape which I 
cannot help thinking must be founded on a misapprehension of the 
principle involved. This will, I trust, be made clear when my 
paper is published in the forthcoming number of the /yxadinrs 
of the Royal Society ; but meanwhile, a5 Prof. Smyth appears 
disinclined to wait for a full explanation of the instrument, 1 
shall be most happy to answer his objections when he imforms 
me what particular ‘‘ laws of Sir Isaac Newton and nature” are 
i oppoattign ta the principle of this spectroscope. 

Against Prot, Smyth’s confident assertion that all definition is 
lost in this instrument, which he bas never acen and of which he 
can only know by hearsay, I have only to set the statement that a 
email experimental spectroscope on the new plan, with two 

‘ halftprisms,” is, as a matter of fact, decidedly superior m defi- 
nition, as well os in brightness of spectrum, to the large Green- 
wich spectroscope, with ten large compound proms, of which 
the excellence is sufficiently attested by the accordance of she 
results obtained for the sun’s rotation by its means. ‘This state- 
ment is based on a careful comparison of the sodium lines, and 


also of the 4 grotip in the solar spectrum, as seen with the two 
instruments, F and 4, with the finer lines in their neizhbourhood 


being shown with remarkable distinctness in the new form of 


3 small though it is, In this gsaertion, I think, 1 
bull be fi y borne out by several astronomers to whom I have 


ahown the action of the ew spectroscope. 


* 


hi em not it atty way concerned with Prof, Smyth's 
Btgument in the earlier part af his latter, I ae mention fo his 
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information that “during the Jast twenty years” only to 
spectrascopes have been made for Greenwich Observatory (ane 
of these having only a single prism of small dispersion), and that 
our second or powerful spectroscope was only made frye years 
ago ; whilst the Edinburgh observatory has, for the past Jor 
years, possessed ¢hree spectroscopes which are almost precisely 
identical with those used with such effect by Dr. Huggins. 
W. H. M. Cig istie 
Royal Observatory, Greenwich, March 27 





Morphology of ‘ Selagineila” 


PrRrORKF instituting a comparison it is generally prudent to 
ascertain that the things to be compared are comparable. I am 
afrail Mr. Comber, who has done me the honour of making 
some remarks on what I have said in the pages of NATURE on 
the primordial type of flowers, has neglected this precaution. 
If J understand him rightly, he suggests that the “smke” of 
Seacgin la w the homologue of the spike of Carex puiicares. 
kle compares, then, the scales bearing macrosporangia of the 
former with the lower glumes bearing each an ovary of the 
latter. 

Now in the first place, if he had studied the matter a little 
more (if he will allow me to say so), he would have secn that 
the ovule, and not the ovary, is the equivalent of the macro- 
sporangium, and that the embryo sac, and not the ovule, is the 
equivalent of a macrospore. This leaves the ovary unaccounted 
for, and the homology hopele.sly breaks down on that pout, 

But this 5 not all, M1. Comber has onntted all notice of the 
singular structure, the perigyynium, and also of the equally singa- 
lar structuse, the ‘‘ seta,” which it containg along with the ovary, 
and which happens to be particularly well represented in Carex 
pulicaris, It he will take the trouble to look at a short paper 
which L have published m the Yourval of the Linnean Society 
(Botany) vol. x1v., pp. 154-156, pl. aii, he will find that T have 
carefully discussed the morphology of the female flower of this 
very plant. J think I have succeeded in showing that far from 
being a simple racemose inflorescence it 18a compound raceme or 
panicle reduced in a very peculiar manner. I ain afraid, there- 
fore, that Mr. Comber has been led away by resemblances of a 
very superficial character, and that the fact Sc/agene//a has a 
‘femke ’ and that Carex has a ‘‘spike,” 1s a point of contact 
between the two about as significant as the existence of a mver in 
both Macedon aud Monmouth. 

In fact, far from being plants of 2 pumitive type, the Cyye- 
ra.ec are generally regarded as reduced representatives of plants 
of much more fully developed character, the exact nature and 
relationship of which we have no materials for at present esti- 
mating. W. ‘tT. THISELTON DvEr 


varies ih tk ThE D 


Tungstate of Soda 


Writt regard to your note (NaTuRE, vol. xv. p. 460) upon 
muslin rendered uninflammable by tungstate of soda, will you allow 
me to say that when properly prepared the muslin is fairly unin- 
flammable. J say uninflammable—not fireproof. There can be no 
doubt from experiments made in Prof. Gladstone’s laboratory that 
mushn prepared with a sufhcient quantity of the salt will not 
catch fire by ordinary means, but no one could reasonably expect 
it to stand an avo «2 fe such as that to which T saw Dr. Wright 
subject his dummy, and fortunately not his assistant, last Saturday 
fortmyht. MATHEW W, WILLIAMS 

Chemical Laboratory, Royal Institution 


ee Qn eee 


Traquair's Monograph on British Carboniferous Ganoids 


WILL. yow kindly permtt me through the medium of your 
journal, tv correct and apologise for a very awkward blunder 
which occurs in the first part of my monograph on British car- 
boniferous ganoids, recently published by the Palseontographical 
Society? In the introduction I have advocated the retention of 
the Lipiot as a distinct order of fishes, but at page 41, in a 
manner unaccountable to myself, for I certamly did not mean it, 
I have included them ag @ sub-order of the Ganoidei. That this 
*‘ slip of the pen ” was not detected in the revision of the proofs 
must have heen due to an atnount of carelessness of which I am 
justly ashamed. R. H, Traqvam 

Blin burgh, April 2 
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ALEXANDER BRAUN 


WE regret to announce the death of the well-known 
German botanist, Prof, Alexander Braun, which 
took place at Berlin, on March 29. He was born in 
Ratisbon, May 10, 1805, and after the completion of his 
university studies entered upon the duties of Professor of 
Botany in the University of Freiburg, in Baden. Here 
he published his first important book, “ Vergleichende 
Untersuchung itber die Ordnung der Schuppen an den 
‘Tannensapfen,” in which he formulated the theory with 
‘gard to the position of the leaves on plants now essen- 
tially recognised by botanists. In 1850 he accepted a 
call to the University of Giessen, and issued shortly after 
his most notable work, “‘ Betrachtungen iiber die Erschein- 
whg der Verjungung in der Natur, insbesondere in der 
Lebens- und Bildungsgeschichte der Planze.” The exten- 
sive series of observations, and the numerous valuable 
theoretical deductions recorded in this suggestive work, 
formed one of the most noteworthy contributions to vege- 
table morphology, and placed the author at once amony 
the leading botanists of the day. In 1852 he removed to 
Berlin, where he had been appointed Professor of Botany 
and Director of the Botanical Gardens, positions which 
he occupied up to the time of his death. The unwearicd 
activity of Braun during this period is evidenced by the 
large number and variety of the contributions made by 
him to botanical literature. Of these his investigations 
on cryptogamia assume the foremost rank, embracing 
papers on the families A/ursilia, Pilularia, and Selies- 
nedia, African varieties of Chazz, Movements of the Juices 
in the Cells of Chara, Vegetable Individuals in their rela- 
tions to Species, Some New Diseases of Plants caused 
by Fungi, New Varieties of Single-celled Algw, &c. 

Among his more prominent publications on phanero- 
gamia should be mentioned the papers on partheno- 
genesis, polyembryony, and budding of celedugy, and 
the oblique direction of woody fibre in its relations to 
twisted tree stems. His efforts in all investigations were 
chiefly directed to perfecting our knowledge of vegetable 
morphology, and by comparative studies in this region, 
to the establishment of well-defined laws with regard to 
the growth of plants, and the relationship between dif- 
ferent varieties. Braun’s theories on the latter subject 
led to the formation of a system, which, although not 
accepted in all points, is yet regarded by many botanists 
as the most perfect approach to a natural classification of 

lants which we at present possess. A contemporary 
fhotanist describes the leading feature of his character as 
consisting in an “earnest striving to bring all the widely 
diverse families of the vegetable kingdom, fossil as well 
as existing, within his grasp, and by means of thorough, 
tomparative study to advance toward the true natural 
classification.” 

The merits of Prof. Braun were recognised by the 
bestowal of numerous German orders, and from the King 
of Prussia he received the title of “ Geh.-Regierungs- Rath.” 
He was a prominent member of the Berlin Academy of 
Sciences and the Botanical Society, occupying the presi- 
dency of the latter for a number of years. His papers 
nA gage chiefly in the Transactions of these two socie- 

; the classification of plants being given, however, 
= riggs “Flora of the Province of Brandenburg,” 

i 


De emt 


THE LOAN COLLECTION OF SCIENTIFIC 
APPARATUS 


THE last of the “present series” of free lectures in 

connection with age rene ee fed capac 
Apparatus was given on Saturday, in the lecture theatre 
of the South Kensin Museum. Major Festing, R.E., 
took the chair, and the theatre was, as usual, crowded. 
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The lecture was given by Mr, W. Stephen Mitchell, 
M.A, on 8The Challenger Soundings and the Lost 
Island of Atlantis.” An abstract of this will shortly 
appear. At the end of the lecture Mr, Mitchell said he 
thought that as this was the last—-at any rate’ of this 
series—it would be in accordance with the wish of the 
audience that a few words should be said by way of 
résunié, to mark the occasion. He regretted that his 
place was not occupied by some one eminent in science, 
When the Loan Collection of Scientific Apparatus was 
opened there were planned in connection with it con- 
ferences, demonstrations, lectures to science teachers, and 
the free evening lectures. The conferences lasted as 
planned during May and June, the lectures to science 
teachers were carried out as proposed, and the demon- 
strations were given till December 31, At that date, 
In consequence of packing the cases for returning 
the collections lent from abroad, which were lent for 
a definite period only, it was necessary to close the 
galleries to the public. The free lectures, however, 
had been continued, and the apparatus from the gal- 
leries had been brought into that theatre, as it 
had been found necessary, to illustrate the lectures, 
The lectures had thus kept up the continuity of the col- 
luction. He believed he was right in saying that from 
the outset the promoters of the Loan Collection had 
looked forward to the establishment of a permanent 
physical science museum somewhat in imitation of the 
Conservatoire des Arts et Métiers of Paris. Such a 
inuseuin was recommended by the Royal Commission on 
Scientific Education, under the presidency of the Duke 
of Devonshire, and composed of some of the most dis- 
tinguished men of sdience in this country. For a building 
to contain such a museum the commissioners of the Ex- 
hibition of 1851, under the presidency of the Prince of 
Wales, have voted 10u,000/, and offered it to the Govern- 
ment. <A petition in favour of the establishment of such 
a museum had, since the opening of the collection, been 
signed by officers and fellows of learned socicties, and 
presented to the Duke of Richmond and Gordon. At 
this last lecture of the scries they would naturally ask 
what was likely to be done for the future. As he was in 
no way officially connected with the museum he was not 
ina pusilion to give any certain information ; but this 
much he could tell them, a number of instruments that 
would otherwise have been returned had been acquired 
by purchase, a number had been presented, a number were 
left on loan tor an indefinite period, and many were left 
under certain conditions. The galleries at the present 
time contained a collection of fair size to commence a 

erinanent collection. Here, as in considering the lost 
island of Atlantis, they must be careful to discriminate 
between facts and inferences to be drawn from facts. No 
announceinent had been made by the Government as to 
its intentions, The present condition of the Collection, 
as he had stated it, was a fact, and they would diaw for 
themselves inferences as to what this might mean. He 
had seen a statement that the permanent museum might 
be open in May, but he could not say how far this repre- 
sented official intentions. The crowded audiences at 
the lectures in that theatre was, he said, a proof that th 
wished the Collection and the lectures in connection with 
it to continue. 

Mr. F. §. Mosely moved, and Mr, J. Heywood, F.R.S., 
seconded the following resolution ;—" We who form the 
audience at this, the last of the present series of lectures 
in connection with the Loan Collection of Scientific 
Apparatus, desire to thank the Board of the Sclence and 
Art Department for having arranged this series of lectures. 
We would wish to take this opportunity to express the 
hope that the Collection of Scientific Apparatus 
may lead to a permanent collection of a similar nature, 
We beg the chairman to convey the terms of this resolu- 
‘tion to the head of the department.” 
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The motion was put to the meeting and carried unani- 
mously with loud applause. 

Major Festing said that, as representing the depart- 
ment, he was sorry he could give no more information 
than the lecturer had. The Government had not yet 
unriounced its intention as to what it would do in the 
matter. It had lately had many other matters on hand. 
With regard to the lectures, it was felt that it was hardly 
fair to continue to ask men of science to give their 
services gratuitously, and until some arrangement for 
fees could be made, he thought the lectures would pro- 
bably remain in abeyance. It would give him pleasure to 
forward the resolution so unanimously carried to the head 
of his department as requested. ‘ 














THE DEVELOPMENT OF BATRACHIANS 
WITHOUT METAMORPHOSIS 


ETAMORVPHOSIS, or the transition of the animal 
through an intermediate stage between the ovum 
and the adult, has hitherto been considered by modern 
naturalists a special characteristic of the Batrachians 
aunonpst the Vertebrates, and as one of the main 
features which distinguish them fiom the true Rep- 
lules, with which they were formerly united. It 1s, there- 
fore, surprising to learn, as we do from a recent com- 
munication ot Dr. Peters to the Royal Academy of 
Sciences of Berlin, that there are cases in which no such 
metamorphosis takes place, and the young fro, 1s deve- 
loped directly from the egg without showing any signs of 
what is usually called the “tadpole” stage. 

Ir. ’cters’s noteworthy discovery 15 based upon obser- 
vations made by Dr. Bello, Herr Kiug, and Dr. J. Gund- 
lach, in Porto Rico, onthe development of a West Indian 
re-frog—Lfyludes mar tinicensis, which seems to be not 
ancommon in Porto Rico, and is there generally known by 
the vernacular term Cogwe. 

Five years ago Di, Bello stated! that a tree-frog in 
Porto Rico culled Cegvz was remarkable froin the fact that 
the young cameout ot the eggs ma perfect condition, and fit 
for life in the air. “In 1870,” he says, “I observed in a gar- 
Jen an cxample of this species upon a lhaceous plant, on 
which about thirty egys were clustered together in a 
sotton-wool-like mass ; the mother kept close to them as if 
she intended to incubate. A tew days afterwards I found 
the little frogs from two to three lines lony just born, with 
all their four feet perfectly developed, springing about, and 
mnjoying life inthe air, Ina few days they attained their 
‘ull size, This garden is surrounded by walls six fect 
ugh, and thee 18 no water in it. The so-called lily 
which appears to be an introduced species of Cy 291177) 
always contains a litle water in the receptacles, but 15 not 
4 water-plant.” ‘ 

The translator of these observations rightly remarks 
what the exclusion of the animal out of the egg was not 
actually witnessed in this case, and that it was possible 
tven in the short time which elapsed betweem when the 
"Bs8 Were seen and the young frogs appeared, some 
metamorphosis might have taken place, especially as the 
daha development seems to have been uncommonly 
quick. 

These short observations of Dr. Bello appear to have 
attracted the less attention inasmuch as the development 
of tree-frogs from eggs placed in dry situations in frothy 
masses had been already observed and described in 
ropical copies. In 1867 Herr Hensel published some 
interesting “Observations on Cystignathus mystacinus, in 
the forests of Rio Grande do Sul,? and Jast year Dr. 
Peters laid before the Academy of Berlin the extraordi- 
aary discoveries of Buchholz concerning the egg-masses 
f Chiromantis guineensis laid upon trees in Guinea. Be- 

§ “ Zoologische Notizen aus Portorico,” in Der zool Garten,” 1877, 
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ides this the development of A/ytes obstelricans between 

e hind-legs of the male in the ordinary way, and, through 
Herr Weinland’s brilliant investigations, the metamor- 
phosis of the young in the dorsal sacs of the females 
of Opisthodelphys and Notoirema, were facts so generally 
known that it seemed highly improbable that any Batra- 
chian should besdeveloped without metamorphosis. 

Under these circumstances it is of the preatest interest 
to be able to state that Dr. Bello’s information has been 
fully corroborated by recent observations of Dr. Gundy 
lach and by preparations which he has transmitted to 
Berlin, 

“On May 24, 1876.” Dr. Gundlach says, “1 heard a 
singular call like that of a young bird, and wert to sce 
what it was. Hetween two large orange-blossoms 1 per- 
ceived a leaf frog, ard on taking hold of it, found I had 
captured three males and a female of the Coguz. On 
putting them into a damp glass, one of the males 
quickly placed himself on the female and grasped aroun!) 
her. Not long afterwards she had laid from fifteen to 
twenty egcs, which, however, mostly soon disappeared— 
perhaps eaten. 

“There were subsequently laid five eggs, round, with a 
transparent covering, which }] remove d and placed on same 
wet shme, The inner yelk, of a whitish or pale straw- 
colour, contiacts a little, and then the tail is seen forming. 








at 
fa 


Fuics—keg of Hylod+s martinienss, twelve days old, lower surface 
Fig amYoung of //y/uées as it leaves the egg, ¢, tal. Fu, 3 ~—Adult 
male /7/) /xdes, natural size 


In eight days this was quite clearly visible, as well as 
the eyes, and the red pulsating blood-vessels. Later 
on traces of the legs became manifest. I wus now absent 
for some days, and when I returned, on June 6, found the 
eggs still, but on the next morning, the young were out, 
and had no trace left of the tail. 

“Afterwards I found between two leaves of a large 
Amaryllid, just like Dr. Rellp, a batch of more than 
twenty eggs, upon which the mother was sitting. I cut 
off the leaf, along with the eggs—upon which the mother 
jumped off—and placed them in a glass with some 
damp earth at the bottom. <Abodt the fourteenth day, 
having returned from an excursion, I found, at 9 A.M., all 
the eggs hatched, and I remarked on the young ones a 
little white tail (see Fig. 2, c), which by the afternoon had 
altogether disappeared,” 

Dr. Gundlach’s collection, as Dr. Peters tells us, 
contains four eggs of this frog, with embryos. ‘The 
consist of a transparent vesicle of from 45 to 5°5 mill. 
in diameter, which is partly occupied by an opaque 
flaky white mass. The vesicle is filled with a trans- 
parent fluid, which allows one to see every part of 
the swimming embryo quite clearly. The embryo, as 
in the case of sais is curved together on the 
lower surface, so that the head approaches the lower ex. . 
tremities, which, as well as the anterior extremities, are 
drawn together wnder the belly and lie close to the body, 
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‘The tail is likewise curved up underneath, and lies with 
its ‘broad surface towards the bady, turning either towards 
the right or the left, and thickening part of the hinder 
‘extremities, In three exam the extremities are fully 
developed, and even show the characteristic discs on the 
tops of the toes, In the fourth example ell four extremi- 


ties present short stuinps, and as yet show no traces of 
toes, whereas, as is well known, in the Batrachia anura 

enerally the hmder extremfies and the ends of the feet 
first appear. Neither of branchiz nor of branchial slits 
is there any trace. On the other hand, in the last-men- 
tioned example, the tail is remarkably larger, and has its 
broad surface closely adherent to the inner wall of the 
vesicle, and very full of vessels, so that there can be no 
doubt of its function as a breathing otgan, As develop- 
ment progresses, the yelk-bag on the belly and the tail 
become gradually smaller, so that at last, when the little 
animal, being about 5 mill. Jong, bursts through the enve- 
lope, the tail is only 18 mill. in length, and after a few 
hours only 0°35 mill, long, and in the course of the same 
day becomes entirely absorbed, Examples of the same 
batch of ova, which were placed in spirit eight days after 
their birth, have a length of from 7’0 te 7° mull, whence 
we may conciade that their growth is not quicker than in 
other species of Batradhians. 

The deve t of this frog, Dr. Peters observes (and 
probably of all the nearly allied species), without metamor- 
phosir, without branchiz, with contemporaneous evolution 
of the antenor and pastcrior extremities, as in the case of 
fhe higher vertebrates, and within a vesicle, hke the amnion 
of these latter, if not strictly equivalent to it, is traly 1¢- 
jwerkable. But this kind of development is not quite 
ab paralieled in the Batrachians, for it has long been known 
ifat the young of Papa americana come forth from the 
epg laid in the cells on their mother's back tailless and 
sade developed, In them, likewise, no one has yet 

etected branchisx, and we also know from the oBserva- 
tions of Camper, that the embryos at an earlier period are 
provided with a tail-like appendage, which in this case 
also, may be perhaps regarded as an organ of breathing, 
possibly coreesponding to the yelk-placenta of the hag- 
fish. As regards this point, also, Laurenti says of the 
Pipa: “Pall ex loculamentis dorsi prodeuntes, metamor- 
phosi nulla?” (Syn. wie p. 25.) 

It would be of the highest interest, Dr, Peters adds, to 
follow exactly this remarkable development on the spot. 
The development of the embryo of these Batrachians in a 
way very lke that of the scaled Reptilia makes one suspect 
ebat an examination of the temporary embryonic structures 
of Hylodes and Pipa would result in showing rematkah'e 
differences from those of other Batrachians. The general 
egnclasions which might be drawn from this discovery are 
fe obvious, says Dr, Peters, in conclusion, that it would be 
wiperiiions to put them forward. 

A subsequent communication of Dr. Peters to the 
Academy informs us that it had escaped his notice that 
M. Bavay, of Guadaloupe, had already published some 
observations on the deve) ment of Aylodes martini- 
censis§ According to his observations, on each side of 
the heart there is a branchia consisting of one simple 
gill-arch, which on the seventh day is no longer discern- 
bie, On the ninth day there is no longer a trace of a 
tail, and on the tenth day the little animal emerges from 
the egg. M. Bavay also observed the contemporaneous 

evelopment of the four extremities, and hints at the 
unction of the tail as an organ of breathing. 
observations of Dr. Gundlach, therefore, says Dr. 
Peters, differ in some respects from those of M. Bavay, 
It would be specially desirable, however, to ascettain 
whether tre arched vessel on each side of the heart is 
really to be regarded as a gill-arch, or only as the in- 
cipient bend of the aorta. 
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TYPICAL LAWS OF HEREDITY>* | 

E ave far too apt to regard common events as 
matters of course, and to accept many things as 
Obvious truths which are not obvious truths at all, but! 
present problems of much interest. «The problem to, 
which I am about to direct attention is one of these. | 

Why is it when we compare two groups of 5 
selected at random from the same race, but belonging to 
different generations of it, we find them to be closely 
alike? Such statistical differences ag there may be, are 
always to be ascribed to differences in the general con-, 
ditions of their lives ; with these I am not concerned at 
present, but so far as régards the processes of heredity 
alone, the resemblance of consecutive generations is a 
fact common to all forms of life. 

In each generation there will be tall and short indi- 
viduals, heavy and light, strong and weak, dark and pale, 
yet the proportions of the innumerable grades in which 
these several characteristics occur tends to be constant, 
The records of geological history afford striking evidences 
of this. Fossil remams of plants and animals may be dug 
out of strata at such different levels that thousands of 
generations must have intervened between the periods in 
which they lived, yet in large samples of such fossils we 
seek in vain for peculiarities which will distinguish one 
generation taken as a whole fiom another, the different 
Sizes, inarks and variatiuns of every kind, occurring with 
equal frequency in both. The processes of heredity are 
found to be so wonderfully balanced and their equi- 
hbrium to be so stable, that they concur in maintaining 
a perfect statistical resemblance so long as the external 
conditions remain unaltered. 

if there be any who are inclined to say there is no 
wonder in the matter, because each individual tends to 
leave his hike behind him, and therefore each generation 
must resemble the one preceding, | can assure them that 
they utterly misunderstand the case, Individuals do wut 
cyually tend to leave their lke bchind thesn, as will be 
seen best from an extreme illustration. 

Let us then consider the family history of widely dif- 
ferent groups; say of roo men, the most gigantic of their 
race and time, and the same number: of medium men. 
Giants marry much more rarely than medium men, and 
when they do marry they have but few children. It is a 
matter of history that the more remarkable giants have 
left no issue at all, Consequently the offspring of the 100 
giants would be much fewer in number than those of the 
medium men. Again these few would, on the average, 
be of lower stature than their fathers for two reasons, 
First, their breed is almost sure to be diluted by 
marriage. Secondly, the progeny of all exceptional 
individyals tends to “revert” towards mediocrity. Con 
sequently the children of the giant group would not 
only be very few but they would also be campa- 
ratively short. Even of these the taller ones would be 
the Jeast hkely to live. It is by no means the tallest men 
who best survive hardships, their circulation is apt to 
be languid and their constitution consumptive. 

It is obvious from this that the 100 giants will not 
leave behind them their quota in the next generation. 
The 100 medium men, on the other hand, being sore 
fertile, breeding more truly to their ke, being better fitted 
to survive hardships, &c., will leave more than their pro~ 
portionate share of progeny. This being so, it might be 
expected that there would be fewer giants and more 
medium-sized men in the second generation than in the 
first, Yet, asa matter of fact, the giants and ium- 
sized men will, inthe second generation, be found in the 
same propettions as before. The question, then, is 
this ;—How is it that although each individual docs not 
as a rule leave his like behind him, yet successive govera- 
tiogs tesemble gach other with great exactitude in all 
their general features ? 


aa Lecture delivetod ot the Royal lnstisution, Frilay evenidg, Febeoaty 
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It has, I ‘helleve, become more generally known than 


although the characteristics of heigh 
weight, strength, and fleetness ate different things, an 
though different species of plants and animals exhibit 
kc adap of diversity, yet the differences in height, 
weight, and every other characteristic, are universally 
distributed in fair conformity with a single law, 

The phenomena with which it deals are like those per- 
spectives spoken of by Shakespeare which, when viewed 
awry, show nothing byt confusion. 

Our ordinary way of looking at individual differences 
is awry ; thus we naturally butlwrongly judge of differences 
in stature by differences in heights, measured from the 
ground, whereas on changing our point of view to that 
whence the law of deviation regards them, by taking the 
average height of the race, and not the ground, as the 
pomt of reference, all confusion disappears, and unifor- 
nity prevails, 

It wag to Quetelet that we were first indebted for a 
knowledge of the fact that the amount and frequency of 
deviation from the average among members of the same 
race, in respect to each and every characteristic, tends to 
conform to the mathematical law of deviation. 

The diagram contains extracts from some of the tables, 
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in then refer to the heights of Americans, French, and Sells 
jans respectively, and the fourth to strength, to that 
eigians. In each series there are two parallel column 
ane entitled “ observed,” and the other “ calculated,” at 
oe ot conformity between each of the pairs is very 
striking. 

These Tables serve another purpose ; they enable thowe 
perience of such statistics toa 
ciate the beautiful balance of the processes of heredity in 
ensuring the repetition of such finely graduated propor- 
tions as those they record, 

The outline of my problem of this evening is, that since 
the characteristics of all plants and animals tend to con- 
form to the law of deviation, let us suppose a typical case, 
in which the conformity shall be exact, and which shall 
admit of discussion as a mathematical problem, and find 
what the laws of heredity must then be ta enable sacves- 
sive generations to maintain statistical identity. 
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I shall have to speak so much about the law ot devia. 
| tion, that it is absolutely necessary to tax your attention 
for a few minutes to explain the principle on which it is 
based, what it is that it professes to show, and what the 
two numbers are which enable long series to be calculated 
like those in the tables just referred to. The simplest way 
of explaining the law is to begin by showing it in acti 
For this purpose I will use an apparatus that I employe 
three years ago in this very theatre, to illustrate other 
points connected with the law of deviation, An extension 
of its alae darres will prove of great service to us to- 
night, but I will begin by working the instrument as I did 
on the previous occasion. The portion of it that then 
existed and to which I desire now to confine your atten. 
tion, is shown in the lower part of Fig. 1, where, I 
wish you to notice the stream issuing from cither of 
the divisions just above the dots, its dispersion among 
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them, and the liule heap that it forms on the 
line, ‘This part of the apparatus is Itke a harrow with its 
facing us ; beldw these are vertical compartments ; 
whole is faced with a glass plate, 1 will pour pellets 
fpots any point above the spikes, they will fall against the 
es, tumble about am m, and alter pursuing 
«vious paths, cach will finally sink to res¢ in the com- 
partment that hes bendath the place whence it emerges 
irom its troubles. 
he courses of the pellets are extremely irregular, it is 
rarely that any two pursue the same path from beginning 
to end, yet nspiplaenr aera this you will observe the 
regularity of the outline of the heap formed by the acen- 
malation of pellets, 
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This outlire is the geometrical representation of the 
gurve of deviation. Hf the rows of spikes had been few, 
the deviation would have been slight, almost all the 
pellets would have lodged in a single compartment and 
would then have resembled a column; rf they had been 
very humerous, they would have been scattered so widely 
that the part of the curve for a long distance to the right 
and left of the point whence they were dropped would 
have been of whiform width, hke an horizontal bar. With 
intermediate numbers af rows of teeth, the curved contour 
of the heap would assume different shapes, all having a 
strong family resemblance, I have cut some of these out 
of cardboard ; they ate represented in the diagrams (Figs, 
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tically speaking, every possible curye of 
deviation may be formed by an appatates of this, avr 
by varying xe length of the harrow and the nutyber 
pelitte poi in. Or if 1 draw a curve on an elastic 
aheet of indiawubber, by stretching it laterally I e 
the effects of increased dispersion ; by stretching it ver- 
tically I here that of increased aumbers, The 
variation is shown by the successive curves in cach of the 
diagrams, but it dogs not concern us to-night, as we are 
dealing with proportions, which are not adected by 
size of the sample. To specify the variety of curve so 
as dispersion is concerned, we must meagure the amount 
of Jateral stretch of the mdia-rubber sheet. The curve 
has no definite ends, so we have to select and define two 
points in its base, between which the stretch may be 
measured, One of these points 1s always taken directly 
below the place where the pellets were poured in, i 
is the point of no deviation, and represents the mean 
position of all the pellets, or the average of m race. It is 
marked ag o°. The other point is conveniently taken at 
the foot of the vertical line that divides either half of the 
symmetrical figure ite two equal areas, 1 take a half 
curve in cardboard that 1 have again divided along this 
hne, the weight of the two portions 1s equal, This distance 
is the value of 1° of deviation, appropriate to each curve. 
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We extend the scale on either side of o° to as man 

degrees as we hke, ani we reckon deviation as positive, 
or to be added to the average, on one side of the centre 
say to the right, and negative on the other, as shown in 
the diagrams. Owing to the construction, one quarter or 
25 per cent. of the pellets will he between o° and I", and 
the law shows that 16 per cent. will he between -+ 1° and 
-+- 2°, 6 per cent, between -+- 2° and + 3°, and soon It 
is unnecessary to go more minutely into the figures, fot 
it will be easily understood that 2 formula is capable of 
giving results to any minuteness and to any fraction af a 

egree 


t us, for example, deal with the case of the Amefti- 
can soldiers, 1 find, on referring to Gould’s Book, that 
a° of deviation was in their case 1'676 inches, 
curve I hold in my hand has been drawn to that 
scale, I also find that their average height was 67° 
inches, 1 have here a standard marked with feet 
mches, J apply the curve to the standard, and imme 
diately we have a geometrical representation of the state 
tics © ni of all those soldicrs. The lengths of the 
ordinates show the proportion of men at and about thei 

, and the arna dinates give 


between any pairs of or 
the proportionate number of men between those limits 


wi pri? 5, 1877] 
Tt is indeed 


mentioned, draw out a curve on ruled Ret fron 
which thousatids of vertical lines might be chalked sitfe 
by itde on a wall, at the distance apart that is taken up 
y each man in a rank of American soldiers, asd krbw 

at if the same n 

indi ately had been sorted according to their heights 
and marched up to the wall, man of them would 
the chalked line which he found opposite to him to be of 
exactly his own h So far as i can judge from the 
sun of the figures in the table, the error would never 


. 


exceed a quarter of an inch, except at cither extremity of 


© series. 
a principle of the law of deviation is very simple. 
The important influences that acted upon each pellet were 
the same ; namely, the position of the point whence it was 
dropped, and the force of gravity. So far as these are 


concerned, eve joa would have pursued an identical 
path. But in addition to these there were a host of petty 


disturbing influences, represented by the spikes among 
which the pellets tumbled in all sorts of ways. The 
theory of combination shows that the commonest case is 
that where a pellet falls equally often to the right of a 
spike as to the left of it, and therefore drops into the 
com ent vertically below the poimt where it entered 
the harrow. it also shows that the cases are very rare of 
runs of luck carrying the pellet much oftener to one side 
than the other. The law of deviation is purely numeri- 
cal; it does not regard the fact whether the objects 
treated of are pellets in an apparatus like this, or shots 
at a target, or games of chance, or any other of the 
sooo groups of occurrences to which it is or may be 
applie 

T have new done with my description of the law. I 
know it has been tedious, but it is an extremely difficult 
topic to headle on an occasion like this. 1 trust the 


application df it will of more interest. 
= (To de continuca.) 


ON THE STRUCTURE AND ORIGIN OF 
METEORITES * 


THE study of meteorites is naturally divisible into 
several very distinct bap sey of inquiry. Thus in 
the first place we may regard as shooting stars, and 
observe and discuss their radiant points and their relation 
to the solar system. This may be called the astronomical 
aspect of the question. Then, when solid masses fall to 
the ground, we may study their chemical composition as 
a whole, or that of the separate mineral constituents ; and 
stly, we may study their mechanical structure, and apply 
to this investigation the same methods which have yielded 
such important results in the case of terrestrial rocks. 
So much has been written on the astronomical, chemical, 
and mineralogical aspect of my subject by those far more 
coinpetent than myself to deal with such questions, that I 
confine my remarks almost entirely to the mechani- 
cal Structure of meteorites and meteoric irons, and more 
especially to my own observations, since they will, at all 
events, have the merit of greater originality and novelty. 
Time w ’ however, not permit me to enter into the detail 
even of this single department of my subject. ; 
In ironing this question it appeared to me very desir- 
able to exhibit to you accurate reproductions of the natural 
objects, and I have therefore had prepared photographs 
of my original drawings, which we shall endeavour to 
show by means of the oxyhydrogen hme-light, and I shall 
modify my lecture to meet the requirements of the case, 
) at, ently fi adapted the 
wincbaal ase of orret, taaing ia tate eae eeu of nah wer, te 


ghudtutely necessary to rhe theory of ¢ sent paper, ta ger nd of 
ous and to comidenthe law of deviation oe error, ¢ its exponential 
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a strange fact that any one of us sitting | 
uietly at his table could, on bei#ig told the two numbera4 
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meraiiting and describing special examples, rather th 
t to give an account of meteorites in 

oreover, since the time at my disposal is short, and thelr 
external characters may be studied to great advantage — 
the British Museum, 1 shall confine my as sh 
as possible tg their minute internal structure, which can 
be seen only by examining Properly prepared sections 
with more or less high magnifying powers. : 

By far the greater part of my observations werd made 
about a dozen years ago. I prepared a number of sections 
of meteorites, meteoric irons, and other objects whieh 
might throw light on the subject, and my very best thanks 
aré due to Prof. Maskelyne for having most kindly allowed 
me to t ly examine the very excellent series of 
thin sections, which had been egos for him. Turing 
the last ten years my attention has been directed to ¥ 
different subjects, astd I have done little more than collect 
material fox the further and more complete 
meteorites, When I have fully utilised this mate 
bave no doubt that J shall be able to make the wubloct 
more complete, and may find modify ant 
of my conclusions, I cannot but 
remains to be learned, and 1 should not have atteoipted 
to give an account of what 1 have so far done, if [" Gag 
not been particularly asked to do so by Mr. Lockyer, At 
the same ong I trast that I shall at uleseots succend 

owing that the microscopical met st 
such well marked and important facts, that in sotne t 
the examination of only a single specimen setvés to 
hetween rival theories. 
In examining with the naked eye an entire or brolten 
meteorite we see that the original external ontline fs 
itreguiar, and that. it is covered by & crust, weually, 
ot invariably black, comparatively thin, atid quite 4 
the main miass inside. crest is usually d 
sometimes, as in the Stannern meteorite, bright and 
ing, like a coating of black varnish. On examining wi 
a microscope a thin section of the meteorite, cut perpen: 
dicular to this crast, we see that it is a true black gins 
filled with smail bubbles, and that the contrast betue 
and ae = hg tig ciency is as complete a 
possible, an € junction between them REMC 
except when portions have been injected a short {iétainne 
between the crystals. We thts have a most camplat 
proof of the conclusion that the black crust wag da 
the true igneous fusion of the surface under domiitipe 
ee eS eee ee 
than ,1{,th of aninch, In the case of meteorites of 
ferent chemical composition, the black crust has not re- 
tained a true glassy ter, and is sometimes sith of 
an inch in thickness, consisting of two at distinct ts 
the showing particles of iron which, have tee 
neither melted nor oxidised, and the external showing | he 
they have been oxidised and the oxide melted up with the 
surrounding stony matter. Taking everything ixito sett 
sideration, the microscopical stracture of the crust agrees 
perfectly well with the explanation usually anya but 
rejected by some authors, that it was formed by the fission 
of the external surface, and was due to the very rapid 
heating which takes place when a body moving with 
planetary velocity rushes into the earth’s atmosphere—a 
heating so rapid that the surface is melted before the heat 
has time to penetrate beyond a very short distance into 
the interior of the mass. 

When we come to examine the structure of the original 
interior part of meteorites, as shown by fractured surfaces, 
we may often see with the naked eye that they are 
mottled in such a way as to have many of the characters 
of a brecciated rock, made up of fragments subsequeatly 
cemented together and consolidated. Mere rough: frit. 
tures are, however, very misleading, A much as 
accurate opinion may be farmed tram the examinati 
a smooth fat surface. Facts thus observed led Reichey, 
bach to conclude that meteorites had been formed, by the 
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tullecting together of the fragments gireviously separated 
fous ine another in comets, atd an le of thin 
, arent sections with bigh magnifying powers and 
po. te methods of illamination, proves still more 
clusively their brecciated structure. The facts are, 
however, very complex, and some are net easily ex- 
plained. Leaving this question for the present, I will 
endeavour to point out what appears to be the very 
eatilest history of the material, as recorded by the internal 
stracture. 

It is now nearly twenty years since I first showed that 
the manner of formation of minerals and rocks may be 
learned from their microscopical structure. I showed 
{tat when crystals are formed by deposition from water 
or araass of melted rock, they often catch up por- 
tions of this water or melted stone, which can now be 
spén as cavities containing fluid or glass. We may thus 
distinguish between crystalline minerals formed by purely 
aqueous or by purely igneous sses ; for example, 
between minerals in veins and minerals in volcanic lavas. 
In studying meteorites it appeared to me desirable, in 
the first place, to ascertain whether the crystalline mi- 
nerals found in them were otiginally formed by deposition 
from water or from a melted stony material analogous to 
the slags of our furnace or the lava of volcanoes. One 
of the most common of the minerals in meteorites is 
olivine, and when met with in volcanic Javas this mineral 
usually contains only a few and small glass cavities in 
coinparison with there seen in such minerals as augite. 
The crystals in meteorites are, moreover, only small, and 
thas the difficulty of the question is considerably in- 
creased. However, by careful examination with high 
magnifying power, 1 found well-marked plass-cavities, 
with perfectly fixed bubbles, the inclosed glass being 
gometimes of brown colour and having deposited crys- 
tals. On the contrary I have never been able to detect 
any trace of fluid-ravities, with moving bubbles, and 
therefore it ig very probable, if not absolutely certain, 
that the crystalline minerals were chiefly formed by an 
igneous process, like thase in lava, and analogous volcanic 
rocks. These rescarches require a magnifying power of 
400 or 600 linear. 

Passing from the structure of the individual crystals to 
that of the aggregate, we find that in some cases we have 
a structure in every respect analogous to that of erupted 
lavas, though even then there are very cunous differences 
in detail, By methods like those adopted by Daubrée, 
there ought to be no more difficulty in artificially imitat- 
ing the structure of such meteorites than in imitating 
that of our ordinary volcanic rocks. It is, however, 
doubtful whether meteorites of any considerable size unt- 
furmly possess this structure. The best examples I have 
séen are only fragments inclosed in the general mass of 
the Petersburg meteorite, which, hke many others, has 
exactly the same kind of structure as that of consolidated 
volcanic tuff or ashes, This is well shown by the 
Bialystock meteorite, which is a mass of broken crystals 
and more complex fragments scattered promiscuously 
through a finer-grained Con@dlidated dust-like ash. 

Passing from this group of meteorites, which are more 
or fess analogous to some of our terrestrial volcanic 
rocks, we must now consider the more common varieti 
Which are chiefly composed of olivine and other allie 
minerals, The Mezd Madaras meteorite is an excellent 
iustration, since the outhne of the fragments is well 
seen, om account of the surrounding consolidated fine 
syaatetial being of dark colour. In it wé see more of less 
irregular spherical and very irregular fragments scattered 
pcre ina dark highly consolidated fine-grained 

ase, By far the larger part of these particles do not 
either by their outline or inte:nal structure furnish any 
positive mformation reepecting the manner in which they 
were formed, but careful examination of this and other 
analogcus meteorites, has enabled me to find that the 


form and stracture of many of the grains is tatally ani 


that of any I Rave ever seen ih terrestrial rocks 

points to special physical contlitions, Thus ‘sot 
are altnost spherical drops of true giase in the midst of 
which crystals have been formed, sometimes scattered 


promiscuoysly, and sometimes deposited on the external 
alin: radiating inwardly ; they are, in fact, partially 
devitrified globules of glass, exactly similar to some arti. 
ficial rage beads. 

As is well known, glassy particles are sometimes piven. 
off from terrestrial volcanoes, but on entering the atmo- 
sphere they are immediately solidified and remain as 
mere fibres, like Pete's katr, or as more or less irregular 
lamina, like pumice dust, The nearest Sopranch: to 
the globules in meteorites is met with in some artificial 

ucts. Ry directing a strong blast of hot air or steam 
into melted glassy furnace slag, it is blown into spray, and 
usually gives rise to pear-shaped globules, each having a 
long hatr-like tail, which is formed because the surround. 
ing air is too cold to retain the slag in a state of perfect 
fluidity. Very often the fibres are the chief product. I 
have never observed any such fibres in meteortes. If 
the slag be hot enough, some spheres are formed 
without tas, analogous to those characteristic of 
meteorites. The formation of such alone could fiot 
apparently occur unless the spray were blown into 
an atmosphere heated up to near the point of fusion, 
so that the glass might remain fluid until collected 
into globules. The rctention of a true vitreous condition 
in such fused stony material would depend on both the 
chemical composition and the rate of cooling, and its 
permanent retention would in any case be impossible if 
the originat glassy globule were afterwards kept for a 
long time at a temperature somewhat under that of 
fusion. The combination of all these conditions may very 
well be looked upon as unusual, and we may thus explain 
why grains contaming true glass are comparatively very 
rare ; but though rare they point out what was the origina 
of many others. In by far the ace number of cases 
the general basis has been completely divitrified, and the 
larger crystals are surrounded by a fine-grained stony 
mass. Other grains occur with a fan-shaped arrange- 
ment of crystalline needles, which an uncautious, non- 
microscopical observer might confound with simple con- 
cretions, They have, however, a structure entirely 
different from any concretions met with in terrestrial 
rocks, as for example that of oolitic grains, In them we 
often see a well-marked nucleus, on which radiating 
crystals have been deposited equally on all sides, and the 
external form is manifestly due to the growth of these 
crystals, On the contrary the grams in meteorites now 
under consideration have an extcrnal form teaependent of 
the crystals, which do not radiate from the centre, bit 
from one or more places on the surface. They have, 
indeed, a structure absolutely identical with that of some 
artificial blowpipe beads which become crystalline on 
cooling. With a little care these can be made to crystal. 
lise from one point, and then the crystals shoot out from 
that point in a fan-shaped bundle, until the whole bead is 
altered, In this case we clearly see that the form of the 
bead was due to fusion, and existed prior to the formation 
of the crystals, The general structure of both these and 
the previousty described spherical grains also shows that 
their rounded shape was not due to mechanical wearing. 
Moreover, melted globules with well-defined outline could 
not be formed in a mass of rock pressing against them ie 
all sides, and I therefore argue that some at least of the 
constituent particles of meteorites were originally detached 
glassy eebaes. like “pops of fiery rain. : 

Another remarkable character in the constituent pat- 
ticles of meteorites is that they are often mere fragmenta, 
although the entire body before being broken may origi«- 
ally have been only oue-fortieth or onexfiftieth of an snc 
in diameter. It appears to me that thus to break such 
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minute particles when they were probably in a te | these disturbances were more intense. At the same time, 
fi of t intensity would as ted out by me many years some of the facts 

eo ae ae A a I ioe described may indicate hae meteorites are the 


quired. By far the | daria number of meteorites have a 
structure which indicates that this breaking up of the 
constituents was of very general occurrence, — 

ssuming then that the particles were originally de- 
tached like volcanic ashes, it is quite clear that they were 
subsequently collected together and consolidated. This 
more than anything else appears to me a very great diffi- 
culty in the way of our adopting Reichenbach’s cometary 
theory. Volcanic ashes are massed together and con- 
solidated into tuff, because ay are collected on the 
ground by the gravitative force of the carth. It appears 
‘to me very difficult to understand how in the case of a 
comet there could be in any part a sufficiently stron 
' gravitative force to collect the dispersed dust into har 
stony masses like meteorites. If it were not for this 
‘apparent difficulty we might suppose that some of the 
facts here described were due to the heat of the sun, when 
comets approach so near to it that the conditions may be 
practically almost solar, Comets may and probably do 
‘contain many meteorites, but I think that their structure 
indicates that they were originally formed under con- 
ditions far more like those now existing at the surface of 
the sun than in comets, 

The particles having been collected together, the com- 
pound mass has evidently often undergone considerable 
mechanical and crystalline changes. The fragments have 
sometimes been broken 7 seéu, and “faulted ;” and 
crystallisation has taken place, analogous to that met with 
in metamorphic rocks, which has more or less, and some- 

‘times almost entirely, obliterated the original structure. 
The siraplest explanation of this change is to suppose that 
after consolidation meteorites were variously heated to 
temperatures somewhat below their point of fusion. Those 
which have the structure of true lava may in some cases 
be portions which were actually remelted. We have also 
‘this striking fact, that meteoric masses of compound 
structure, themselves made up of fragments, have been 
again brokcn up into comvound fragments, and these 
collected tog: ther and consolidated along with fresh mate- 
sial, to form the meteorites in their present condition. 
L’Aigie is a good example of this complex structure. 

Another remarkable fact is the occurrence in some 
meteorites of many veins filled with material, in some 
respec ts so analogous to the black crust, that at one time 
1 felt induced to believe that they were cracks, into which 
the crust had been injected. Akburfur is a good example 
of this, and seems to show that under whatever condi- 
tions the veins were found, they were injected not only 

‘with a black materia), but also with iron and magnetic 


yrites, 
g Taking, then, all the above facis into consideration, it 

ppears to me that the conditions under which meteorites 
were formed must have been such that the temperature 
was high cnough to fuse stony masses into glass; the 
? focus could exist independently one of the other in an 
ncandescent atmosphere, subject to violent mechanical 
disturbances; that the force of gravitation was great 
enough to collect these fine particles together into solid 
wrasse, and that these were m such a situation that they 
f° Id be metamorphosed, further broken up into frag- 
‘ments, and again collected together, All these facts 
neree so admirably with what we know must now be 
‘aie: place near the surface of the sun, that I cannot 
put think that, if we could only obtain specimens of the 
#un, we should find that their structure agreed very 
yglosely with that of meteorites, Considering also that 
ehe velocity with which the red flames have been s¢en to 
pe thrown out from a _ is almost as Brent as tha 
poceasary to Carry & Bol ax out into planetary space, 
pwe cannot help wondering whether after all, meteorites 
Paay not be portions of the sun recently detached from it by 
fae violent disturbances which dé most certainly now occur, 
my Were carsied off from it at seme earlier period, 










when | 


residual cosmical matter, not collected into planets, 

when the conditions now met with only near the surfate 
of the sun extended much further out from the centre of 
the solar system. The chief objection to any great @%- 
tension of this hypothesis is that we may doubt whether the 
force of gravitation would be suffictent to explain some 
of the facts, In any case I think that one or other of 
these solar theories, which to some extent agree with the 
speculations of the Ia.e Mr, Brailey, would explain the 
rémarkable and very special microscopical structure of 


| meteorites far better than that which refers them to por- 


tions of a volcanic planet, subsequently broken up, as 
advocated by Meunier, unless indeed we may venturg te 
conclude that the material might still retain its original 
structure, due to very different conditions, previous to its 
becoming pee of a planet. At the same time 50 little is 
positively known respecting the original constitution of 
the solar system, that all these conclusions must to some 
extent be looked upon as only provisional. 

I will now proceed to consider some facts connected 
with meteoric irons. The so-called Widmanstatt’s figur- 
ing, seen when some of these irons are acted on by acida, 
is well known; but in my opmion the preparations are 
often very badly made. When properly prepared, the 
surface may be satisfactorily examined with a magnifyin 
power of 200 linear, which is required to show the fu 
detail. We may then see that the figuring is due to a 
very regular crystallisation, and to the separating out one 
from the other of different compounds of iron and nickel, 
and their phosphides. When meteoric iron showing this 
structure 1s artificially melted, the resulting product does 
not show the original structure, and it has therefore been 
contended that meteoric iron was never in a state of 
igneous fusion. In order to throw light on this questio 
I have paid very much attention to the microscopi 
structure of nearly all kinds of artificial irons and steels, 
by studyyng surfaces polished with very special care, 99 a$ 
to avoid any effect hke burnishing, and then acting on 
them very carefully with extremely dilute nitric acid. In 
this manner most beautiful and instructive specimens 
inay be obtained, showing a very great amount of de 
tail, and requiring a magnifying power varying up to at 
least 200 linear. In illustration of my subject I will call 
attention to only a few leading types of structure. In 
the first case we have grey pig-iren, showing lamina of 
graphite promiscuously arranged in ositions, on the 
surface of which is a thin layer of what Is probably iron 
uncombined with carbon, whilst the intermediate spaces 
are filled up with what are probably two different com- 
pounds of iron and carbon. 

White chilled refined iren has an entirely different 
structure and more uniform crystallisation, the structure 
is very remarkable and beautiful, mainly due to the vary- 
ing crystallisation of an intensely hard compound of iron 
and carbon, and the two other softer compounds met 
with in grey pig. 

Malleable bar iron has an entirely different structure, 
and shows fibres of black slag, and a more or less uniform 
sa beeaiceraes of iron with a varying small amount of 
carbon, 

Cast steel differg again 

n 


very much from any of the 
previous, It shows a 


ained structure, due to small 


radiating crystals, and no plates of graphite. 
The difference between any of tie above and meteori¢ 


iron is extremely great. 

In the case of Bessemer metal we have a cryastalling 
structure approaching in some places more nearly to that 
of meteoric iron. We see a sort of Widmanstatt's 
but it is due to the separation of free iron from a 
pound coneene sete carbon, and not to & variation ia 
the amount of nickel. : 

The nearest approach to the structure of meteoric iran 
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és tet with an the central portion of thick bars of Swedish 
jion, kept for some weeks at a temperature below their 
melting point, but high enough to give mse to recrystal- 
disation, We then get a complete separation of free iron 
from a compound containing some carbon, and a crystal. 
fine structure which, as far as mere form 1s concerned, 
most closely corresponds with that of méteotic iron, as 
may be at once seen on si tie nga them, 

ete facts clearly indicate that the Widianstatt’s 
figmiing is the result of sucha complete separation of the 
constituents and perfeet crystallisation ag can occur only 
when the process takes place slowly and pradually. They 
appear to me to show that meteoric iron was kept for a 
long time at a heat just below the point of fitsion, and that 
we should be by no means justified in concluding that 
it was not previously melted Similar principles are 
applicable in the case of the rron masses found mn Disco, 
and it by no means follows that they are mcteonc be- 
éause they show the Widmanstatt’s figuring. Wuatference 
in the rate of cooling would serve very well to explain the 
difference in the structure of some meteoric tron, which do 
not differ in chemical composition ; but, as far as the 
general structure 1s concerned, I think that we are quite at 
liberty to conclude that all may have been melted, if this 
will better explain other phenomen2z (On this supposi- 
tion we may account for the separation of the non from 
the stony meteorites, since under conditions which brought 
mto play only a moderate grivitative force, the melted 
iron would subside through the melted stone, as happens 
in our furnaces ; whilst at the same trne, as shown mm my 
paper read at the mecting of the Brotish As vociation in 
1864, where the separating force of gravitation was sm ull, 
say might remain mixed tog: ther, as mn the Pallas iron, 
and others of that type. 

In conclusion I would say that though from want of 
adequate material for mvyestigation I feel that what I 
have so far dene 1s very incomplete, yet I think that the 
facts ] have descabed wil, at all evens, serve to prove 
that the method of study employed cannot fail to vield 
most valuable results, and to thow much hght on man 
problem of great interest and importance in several dil- 
ferent branches of scrence. 
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MENDELBRP’S RESEARCHES OV 
MUURIOT IES L.1W' 


PROM researches on the depress.on of the mercurv results the 
possiinhty of mtroducing a precise correction relative to the 
volume of gaa contamed between the surface of the mercury 
and the horizontal plane which touches the sumroit of the 
meniscus In all my researches I introduce each time a coi- 
rechon relative to this volume 
The volume of the reservoir which contains the mercury and 
the gas under various pressures undergoes two kinds of varin- 
tions ; Grst, those which are due to the difference between the 
pressures which act on the two sides of the vessel, and second, 
those which depend on differences in the volume of mercury ‘The 
compressibility of the reservoirs employed in the researches has 
been always determined by experimet, and thew change of 
volame prodaved by the ratfoduetion of mercury can be de- 
termined by surrounding the vessel filled with mercury by 
aviother filled with the same matenal. When the height mm the 
two vessels is the same, the capacity of the vessel is that which 
exists at the time of equality of pressure on the external and 
internal surfaces of the vewel. Ifwe empty a part of the 
external vessel the capacity of the vessel changes in the same 
manner as when we fill or when we empty the vessel, Expert- 
aban male kind have ith the § possih aty a determining the 
pt a capacity depending on the quantity of mercury. e 
= ve corrections have in each pass back introduced into the 
All the practical side of the subject—the desiccation of the 
gaa, the coniplete abstraction of the remains of the gas from the 
apparatus, the hermetical yunction of the paris of the apparatus 
by meang of mastic abd mercury stop-valves, the means of maln- 
* Contamed from p 457 
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tring the gases and the meicury at a constant tempera the 
calibration of the tubes, and a number of other detail have bed t4 
be elaborated more or less anew, All this will be found 
described in my wok “On the Elasticity of Gases.” 1 have 
published this work only im Russian, not haying means gufh- 
crent to publish a translation of a work so volumimous, and 
desiring to conferm to the custom exiting among satire of all 
countries of desenhing their ]tbours im thew mother-tongue, in 
order to present to the scientific erature of the country where 
they live and work a gift in proportion to them powers 

ALy desrre was to investigate the sulyect mn its minutest detarls in 
order to eliminate every posailniity of dowht 94 to the causes which 
determine the deviations observed from the Boyle Marlotte Law 
i know that that Jaw 1s firmly established, and I believe it wall 
remain 30, Not less great 1s the certainty m the mind that 1are- 
fied gases approach the perfect state. J hat certainty I had also 
on commencing my experments It was necensury then to deter- 
mine as completely as powntble all the circumstance on which 
depend the facts contrary to the opinion generally held, This as 
why I have modified the apparitus, unproved the methods, and 
ewployed in ths work more thin three years without inter- 
ruption Now so far as regards low pressures the work 1 
finshed, and I have obtiuned defimtely certain proofs of the 
1igorous accuracy of my lirst observations 

The experiments which I have made with Karpitchoff have 
proved that not only for air, but also for hydrogen, and even for 
earbomic acid, the deviations are | os14e when the gas 15 subs 
jectat to a very small pre sure , it is found, more oyer, that there 
deviation increase in prey rtion to the viantion drom the normal 
pressure = The same thay ba lecn found in a new senes of 
expernnents undertaken by me with M Elenulin Che eaperiv 
ments sre detcribed in tome un of my work on the ‘FT lastacity 
ot Gascr,” which I have gust published = A buef extract on this 
sulyect a) publehed am th far ade Chomu et de Dy He, 
October, 1876 JT shall quote only the results obtumed by us 
von the expenments made in 2875 and in the beginning of 
1b7 

Into 1 ucw appiritus we hase introduced several further am- 
pruvemaents, of which the clic! are — (1) The baraman ometer, 
the metre, and the reservon, contunmy the gas and the mercury, 
have been placect un the samc bath tull of water, (2) We have 
succeeded in produung a conp'ete vacuum in the barometric 
chamber, (3) The bath wis maintamed at an almost unttorm 
temperature by means of an ay itafor, and the amall doflerences 
m the temperatures of the vu ous layers have been determined 
by a differennal thermometer, (4) The junction between the 
air reservoir andl the barominomcter bis been made, not only 
without the aul of a tap, | it also without the use of mastic! 
‘Thus the p25 was surrounded only by the glass and the mercury 
We shall confine ouselvcs to a summary of the results of our 
experiments, made betwecn 650 and 20 mullimetres’ pressure, 
with four gases ~ HW, an, CO, and sO 

1. If, starting with a certaim small pressnre, we arrive at pres- 
sures sroaller stuull, we find for all gises pontuve deviations, vis, 


a y P7) 6, the gases, then, are im this case less compressed 





than Mariotie’s Law requires  Similen deviations were alsa 
observed for hydrogen by M. Regnault between 1 and 30 a'mos 
spheres, ond M Nattere: for all gases he.ween 100 and 3,000 
atmospheres 

2 Under small pregsures and foi all gases, the value af the 
positive deviations, z¢, the numerical quantity (or magritude) 


ad (pu) ,» inercases when the initial pressure diminishes. Thus, 


for example, for a ‘ 4oo millimetres—- 

“Op “ + 0 000002, 

and at 120 millimetres—- 
ate) 4+ 0 QUOOTO 


3. For gases kke CO* an 150? we find near the atmospheric 
pressure, negative deviations , ¢ , » for CO4, zy = 635, f, 200, 
foty — 10,000, f; % = 10,029 , but, under less pyevenres salt, the 
deviations besome positive even for CO® amd SO*%. for example, 
for CO%, fy = 190, fy = 64, Ay ~~ 22, fly ty % TO,000, Py % 

y 
on eed viptae eee fo * nye fy, = 00, fy % 22; 
oth = IO 1 wILQy Fg hg = 9, GU 

4. The existence of positive and negative devistions for the 


ih wel h of th tel 
oc air Rear gt texte 


Mpr ils, ITP os, 
r : strstr dee i Z . - 

. same gas, observed by meana of 
‘ta’.the amonat of pressure, anil the conformity in the various 
series of experiments, prove that the results obtained do’ sot’ 





depend on any constant errdrs in the methods employed, but. 


that they are really caused by the nature and the essential 
qualities of the gases investigated. , ! 
|. “The variations from “Mariotte’s Law under very weak 
‘pressures being very small, it is necessary, in determining them, 
to make the reading of the pressures, the volumes, and the tem- 
peratures (absolute ¢ oe 293°) with a precision of two-thovsandths 
_ Of these total values ; thus, ¢¢., iff, = 0°200 m., », = o'r00m., 
‘and #, = 2,500 gr, % = 5,000 pr. of mercury (¢ = 30), it 
will be necessary to determine the pressures with a precision, of 
/O’Or mot., the valumes to o'1 gr. of mercury, and the tempera. 
tures to oor of a degree. | 
_ The results will be doubtful if the precision is less.) Thus it 
‘is found that usder a certain small pressure gases present positive 
' deviations from Mariotte's Law ; even gases like sulphurous acid 
.and carbonic acid, which under high pressures show considers 
_ able negative deviations. It is the same with air. M. Regnault 
' commenced his researches with pressures which exceeded that 
of the atmosphere, and obtained negative deviations. 
| In 1874 I effected with all the care possible the determina- 
tion of the deviations for air under pressures of from 650 to 
2,000 milimetres, and towards the end of 1875 and in the begin- 
. ping of 1876, in a special apparatus provided with compound 
-manometers, I repeated the same experiments with M. Bogusski 
. for pressures from 700 to 3,000 millimetres with air, hydrogen, 
‘and carbonic acid. These researches proved the rigorous accu: 
‘racy of M. Regnault’s conclusions. Air and carbonic acid were 
found to be subject under these pressures to negative deviations, 
| greater for carbonic acid than for air; and hydrogen, for these 
;fame pressures, was found to present positive deviations. At 
. present we are continuing the same kind of experiments for 
pressures of more than three metres. 
_ Thus hydrogen, under all pressures, commencing with zero 
and ending with a pressure infinitely great, presents throughout 
, positive deviations ; at no pressure does it follow Boyle’s Law 
; rigorously, and it never presents negative deviations. Increased 
pressures always give a greater volume than what might be 
sexpected according tu the variation of the pressures, Air under 
“pressures less than 600 millimetres alsv presents positive devi- 
fations ; but under pressures greater than that of the atmosphere 
jits deviations become nepative, and under pressures which exceed 
t100 atmospheres its compressibility again becomes positive, 
Consequently for this gas there are two pressures at which it 


‘follows Boyle’s Law ; the one is very nearly that of the atmo. | 


(sphere, the other lies between 30 and 100 atmospheres. These 
;pressures, under which the changes of the sign of compressibility 
occur, will be different for carbonic acid ; viz., under pressures 
‘less than that of the atmosphere the change of sign is found at 

early 200 millimetres, and for higher pressures it commences 
jpear that which corresponds to 70 metres of mercury, if we 
wbase our researches on this point on the observations of Dr. 
pAadrews on the compressibility of carbonic acid gas for tempe- 
hvatures above 31°. For lower temperatures this point will probably 
correspond to the passage of carbonic acid into the liquid state. 
Consequently with a change of temperature the pressure at which 
ithe change of sign of compressibility occurs, changes also. 
psulphurous acid the sign of compressibility under pressures lower 












gpressure: But even this gas, so easily liquefiable, under low 
ppressures, hae always a positive compressibility, There is not 
gthen, and there cannot be, a gas which is rigorously subject to 
;Mariotte’s Law under email pressures, 

t, The ides of an absolute gas belongs, then, to the number of 
dictions which fied no confirmation in facts, We cannot, then, 
peuppose that with the decrease of density or with the increase of the 
peistava of pascous molecules, gases approach a state in which 
hey follow Boyle's Law, Then (the density diminishing, the 
welocity of the molecules increasing, that is to say, the pressure 

mentee, Pate naan > pres 

[diminishing the temperature increasing, and the molecular weight 


perasgs 







diminishing) they all tend towards another state characterised by | 


ithe “expression alee > oO; it, they are assimilated to solid 
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than thot of the atrhosphere changes at about forty millimetres of 
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must believe that there is a limit of condensation and. limit. of 
zaréiaction. If we take, in fact, a mass of gon-volatile liquid, 


‘and if we submit it to pressures infinitely great: and infinitely 


stuall, we shall see it change volume ; but ia the two cases, we 
shall have finite volumes, ‘capable of measurement, ‘atid ‘even. 
differing little for one and the same body. Itis the same with 
gases, if we admjt that for pressures approaching zero, gases. con-, 
tract according to the same, law as that which we ‘can -dedoce 
from our compression experiments under pressures Jess than 
that of the atmosphere, or as hydrogen contracts... Under great 
pressures, or under pressures excessively small, every ‘gad 
resembles a solid or Jiquid body, and possesses two limits of 
compressibility. The volumes which correspond to these limits 
are very different, but there is always reason for believing that 
they exist. 7 pete 
‘Without launching into hypotheses to explain these limit 
volumes (such, ¢,¢ ,.a8 the supposition that molecules in them- 
selves possess volume), I will confine myself to the question ot 
the matter of celestial space. What is the luminous ether? One 
of two things—either an elastic independent matter, sui peneris, 
or the gas of the atmospheres of celestial bodier, considerdtly 
rarefied. In the latter case it is necessary to admit the absence 
of limits in the atmospheres and a condensation of the ether 
greater and greater in proportion as we approach a celestial body 
(sun or planet). There are many arguments for and against 
both hypotheses. On the one hand, spectrum analysis leads: us 
to conclude that the material of all heavenly bodies is identical; 
on the other hand, it proves the diversity of the composition of 
atmospheres. This is why we abstain from solving the gires+ 
tion in its essence. But spectrum analysis does not speak less 
in favour of the former hypothesis, because it shows the diversity 
of composition of our terrestrial atmosphere from that of many 
of the other celestial bodies, In the researches on, the resistance 
of celestial matter to the movement of the planets, there 
appears also to be a confirmation of the former of these two hy- 
potheses, for neither planets nor comets show any diminution in 
the excentricity of their orbits, which would be an inevitable 
consequence of motion in a rarefied medium, as has been ob- 
served in the case of Encke’s comet Exact investigations on the 
movement of that comet, repeated in recent times by M. von Asten, 
the Pulkowa astronomer, show clearly the advances towards the 
sun at perihelion, although in the beginning M. von Asten had nut, 
noticed them, But that comet at penhelicn was found only at 
one-third of the distance which separates the sun from the earth, 
#.¢, it was nearer to the sun than Mercury, It is possible 
that it passed near to the limits of the solar atmosphere. 
Faye’s comet, as is known, does not present these same diversi- 
ties, but its perihelic distance is about 1°68, that of Encke’s 
comet being only about 0°33; it exceeds it then so much 
that their comparison would only serve to confirm the hypo- 
thesis of a solar atmosphere, If we admit a limit for the atmo- 
spheres, we must expect in gases, for small pressures, exacily 
that kind of variation from Boyle’s Law which I observed in 
rarefied pases. ted 
To prove that gases under very small pressures, as well as under 
very considerable pressures, vary from the Boyle-Marriotte Law is 
hy no means the same as to deny the truth of that law ; I feel that I 
ought to state this most explicirly. For a long time the law of 
gravitation could not be made to accord with the perturbations ; 
latterly these perturbations have proved the best confirmation of 
the laws of gravitation. In the present case it may be the same,’ 
There are three laws for gases: that of Boyle and Marriotte, ' 
py =const, ; that of Gay Lussac, ¢ = % (I+a ¢); and that of 


Ampére and Gerland — sx const, (@ being the molecular 


weight, and we the mass), ‘Their exsemdle is expressed for ail, 
vases in general by the equation— 3 oe 
apy = $45 (273 + ¢) m, —, 
where @ is the atomic weight (4 = 1), p the pressure in kilo. 
grams per square metre, v the volume in cubic metres, v2 the 
weight in kilograms, ¢ the centigrade temperature. This is,, 
however, only a first approximation. In the second member of the. 
equation there must be additional terms which express a function of 
and of a, very small for the ordinary mean values of f,,.and which | 
come of a sensible magnitude only when /.is very small or-wery 
great. To find this function is a question of the future, ‘gad. 
Gemands the labours: of a great number of investigators, <Bily 
cal date 4 : 
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many Varied arrangements as well as expe- 
eed assistants. That idea has secured me the protection of 
His Imperial Highness the Grand Dake Constantine and the 


support of the Inrperial Russian ‘Techpital Society. 
thus conclude this communication which I have the honour 
to send you. The researches on the co-eficients of dilatation of 
gases in their general features confirm the accuracy of the deduc- 
tions drawn from the observations on compresstuility, But that 
matter is in process of elaboration, and only a part of the 
researches has heen completed, Consetquently | abstain from 
expounding all the details of the subject, I shall only remark 

the true coefficient of dilatation of alr under constant pres- 
sure and wath variable volume is found to be greater for pressures 
near to atmospheric pressure than the number generally accepted, 
notably from the researches which I have made with M. Kaian- 
det, it is equal to 0 003683 if we take 700° C, as the temperature 
. polling water under an atmospheric pressure of 760 mm. in 

itude 45°. 

If you ce not find devoid of interest more ample details on this 
subject, as also on the determination of the werght of a litre of 
air, T shall have the greatest pleasure in explaining to the 
English public through your interesting journal the essential 
points of the researches made on this subject in my laboratory. 

St. Petersburg, January 1 Dr MENDELKEF 
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OUR ASTRONOMICAL COLUMN 


BINARY STARS.—-F'rom one of the very careful and complete 
investigations on the orbits of the revolving double stars, by 
which Dr. Doberck is s6 greatly contributing to our knowledge 
of the motions of these interesting objects, we have an orhit of 
& Scorpii which is probably a very near approximation to the 
true one. 

We have called the star by what appears to be its correct 
designation, £ Scorpii, but few stars have been subjected to 
tm re varied nomenclature than the one in question. In Pr. 
Doberck’s paper, published in No, 2,121 of the Astronamische 
Nachrichten, ia att probability through one of the typograptical 
errors which have of late so much disfigured this periodical, the 
ster is styled ¢ Libre, It has been previously very commonly 
J tered & Libre, and it is 51 Lrbre of Flamateed ; Secchi, in 
Astron. Nach,, No, 1,614, calls it p’ Libree, though we are 
ign rant upon what precedent. 

Dr. Doberck’s elements are those of a very nearly circuler 
orbit, atid it may he remembered that some thirty years since 
Madler gave elements for circular motion with a period of revo- 
lution of about 104 years, In Astron, Nach., No. 1,683, Dr. 
Thiele gave the results of a very complete discussion of the 
measures up to 1856, in which he has assumed that Sir W. 
Herschel’s angle on the night of his discovery of the duplicity of 
the star has been registered correctly, though a doubt has been 
entertained upon this puint. He thus arrives at a highly excen- 
trieal elliptic orbit with a period of a little over forty-nine years. 
#t should be remarked that from the near approach of the mag- 
nitudes of the components forming the double star § Scorpit (it 
ie more correctly a triple star), an error of 180° in the measured 
angle of position is by no means an improbable one. 

Dr. Doberck assumes that Sir W. Herschel’s angle of 1732 
requires this correction, and deduces an orbit in which the period 
of revolution is nearly twice that of Thiele, and which therefore 


§o0 
eure of precision, 


hes the period originally assigned by Madler. His ele- 
ments are as follow .— 
Peri-astron passage 1859°62. 

Node ... 12°28’ Inclination GS* 42’ 

Node to peri-astron'on orbit =... 89° 16 
Botentrici we. . 0°0768 
Seminaxis major... 2... we 26 
Revolution way se 95°90 years. 


A fell comparison with the measnres up to the present time, 
appears in the Anionpmische Nackrichien, 

in the same nomber De, Doberck gives first elements of that 
exceedingly difficult object + Coronm Borealis, in which the 


period of revolution is 95} years, and the pariastron passag: 
1843°7, The distance calculated from this orbii is still unde 
two-tentha of a second, but it will increase, until towards thi 
end of the first decade of the next century the components 
according to De, Doberck’s calculation, will be separated by 
more than o” &, 


THE ANNULAR ECLirse oF THE SUN, 1737, Maron’ y.— 
Prof. Grant, in his * History of Physical Astronomy,” mention 
this eclipse as the first annular one of which we have any detailec 
account, This phase passed over Edinburgh, where it was ob 
served by Maclaurin, the well-known mathematician, by Short 
the optician, Lord Aberdour, and others. The times wer 
determined by Maclaurin by a pendulum clock of Grahams 
and he was also furnished with 9 meridian instrument by thi 
same maker, with the aid of which the clock was rated by Shor 
for ‘a long time before and after the eclipse.” The clock usec 
by Lord Aberdour, who was located in Edinburgh Castle, wa 
compared with Maclaurin’s at noun on the day of the eclipse 
and in addition signals were exchanged between the Castle anc 
Maclaurin’s station at the college, Both observers determine: 
the duration of the annular phase to have been 5m. 48s. 

The following elements of this eclipse have been deduced fran 
a similar system of computation as regards the moon’s place t 
that adopted for other eclipses to which reference has been mad 
from time to time in this column, a system. which gives result 
for the total solar eclipse of 1715 agreeing very closely with th 
observations of Flamsteed and Lfalley. 


G.M.T. of conjunction in R.A., March 1, at 3h. rm. 313, 


R.A, ; we = 342 35 320 
Moon's howly motion in R, A. diy 2h 50'9 
Sun’s Lh iy oe . 2 20°3 
Moon’s dechnation ... 6 44 o18, 
Sun’s 55 ; acy 7 24 5°75, 
Moon’s hourly motion in deel, $ 49°5 N. 
Sun's ‘3 mn e ; oO §7°2 N. 
Moou’s horizontal parallax... = 54 19"! 
Sun’s re se i's 9°O 
Moon’s true semi-diameter_.., as 14 48°0 
Sun’s vs ” toe nee 1607°7 


The equation of time was 12m, 403. subtractive from mean time 
The following were points upon the central line by the abov 
elements ‘~~ 


Long. 10 10 W. Lat. §4 53 N. 4 11 W. Lat 56 35h 
99 7 26 W. +B) 55 42 N. O 4 W. 9 57 3 h 
If reduction equations are founded upon a direct caleulatio 

for Kdinburgh, there result for any place not far distant :--- 

Cos =. ay 6969 —- [1 fe sin? + [x a2or8] cusd, cost ~ gr” 14) 


#ah rym. 35 58 F [2 ayggn) sin w + [4 4q925) aim Z 
~ 13 Baby) cos 7, con (L + 147° 487 8) 


where / is the geocentric latitude of the place, Z its longitad 
from Greenwich + if E, — if W, and ¢ is expressed in Gree: 
wich mean time ; the upper sign is to be used for beginning « 
annular phase, and the lower for the ending. The quantitic 
within square brackets are logarithms. 

The calculated duration of annolarity at Edinburgh 
5m. 46'6s,, differing only 1°49. from the observations of Mai 
laurin and Lord Aberdour, but the middle of this phase 1% give 
later by tm. g18, At other places mentioned in Maclaurin 
memoir on this eclipse, published in the PAdosophical Tramsd 
tions, the duration of the aunulus was as follows :—-At Alnwial 
2m. o% ; at Crosby, near Ayr, 5m. sas. 3 at Montrose, Gt. 276 
and at St. Andrew's, 6m. 12s. At Aberdeen, which wits ve 
near the cential line, the ansulus was formed at 3h. 43m. c 
local mean time, and continued 6m. 3os, On the east coast 
Scotland, where the duration of axnucus wat longest, it did n 
exceed 6m. 35 The eclipse is not given annular at Motpet 
thevein agyneing with the observation. 


| Long. 
” 
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NOTES 


THe Swiney Lectures on Geology {free to the public) will be 
delivered this year at the Royal School of Mines, Jermyn Street, 
on Monday and Thursday evenings at eight P.M., commencing 
on Monday, April 9. 


AS we have already stated, the ‘‘ Verein fur die deutsche 
Nordpolarfahrt,” of Bremen, has been converted inty a Geo- 
graphical Society (die geographische Gesellschaft in Bremen) 
with the object of promoting scientific exploring expeditions 
generally, and of publishing their results, Dr. Finsch, who was 
sent out by the Verein last year to the mouths of the Obi along 
with Dr, Brehm and Graf Waldburg.7eul, is now busily engaged 
in working out the ethnographical and natural history col- 
lectiong made during the expedition and publishing their 
results, A paper of Dr. Finsch on the new buds discovered on 
this occasion has been received by the Zoological Society of 
Loncion, and will be read at one of their next scientific meetings. 


On Friday, April 13, Mr. W. Spottiswoode will deliver a 
lecture at the Royal Institution on his great Induction Coil, 
described in the January number of the lusaphiial Magazine 
and iu the March number of the A sretventh Century. The lec- 
ture will be illustrated with some new experiments on sfratitied 
discharges, which a coil of this enormous power has for the first 
time rendered practicable, 


Tne Lenypsic publisher, Gunther, has issued the first part of a 
new journal, Aosos, specially devuted to the furtherance of the 
development doctrine, under the editorship of Caspari, Jager, 
artl Krause, with the assistance of Darwin, Ilaecke), and othe: 
eminent workers in the Darwiman field. We shall give a 
detailed notice of the first patt in an early numcer. 


Pro, SYIVESTER seems tu have become quite naturalised in 
the United States, if we may judge from the fact that he was 
one of the speakers at the celebration of Washington’s birthday 

‘atthe Johns Hopkins University, where, as our readers know, he 
4s Professor of Mathcmaties, Prof, Sylvester spoke of his work 
and of his satisfacuion with tis new telations, as also on some 

‘ points of general mterest, Le maintains that it 13 a mistake to 
divorce teaching and research, ulustrating the advantage of then 

union in his own case by the fact that in the act of teaching, 
important fields for research have been suggested to him. 

, Recently, for example, at the University in Baltrmore, the per- 
sistence of a atudent in his desire to study the new algebra has 
led Prof, Sylvester imto ‘¢a research of fiscinating interest,” 
from which he hopes for great results. He has reason “to think 
that the taste for mathematical study, even in its most abstract 

, form, is much more widely diffused than is generally supposed ” 

Kin the United States. I'rof. Sylvester, the Mason tells US, 

* spoke at considerable length and with deep feeling on the 

‘westrangement between the two great branches of the Anglo- 

‘ Saxon race caused by the exclusive, ecclesiastical policy of the 
Iuoglish Universities in former years. * Their work it 15 that a 
separation deeper and a chasm more difficult to fill up has been 

\ereated between the two most free and powerful nations in the 

world-—-England and America—than any due to political causes, 

.present or past.” Why is it, he inguired, that the flower of 
American youth do not resort for their mental impulse and 

; higher education to Oxford and Cambridge, instead of to Berlin, 

ipzig, Jena, or Geidelberg ? “It is because there they are 
iswelcomed, to whatever religious communion they are attached or 
unattached, without question and without distinction. It is 

Eapecause there they can rest on the bosom of a common mother, 

powho shows kindness to all and favdur to none... I have been 

Petruck, almost from the first hour of my landing on these shores, 

manifestations I have everywhere witnessed of the close 
ual sympathy, which existe between America and 
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Germany. It is German books that are read, it is German 
authors who are quoted, German opinion on al] matters of science 
and Jearning that is appealed to; and as regards community of 
work and intellectual ties, I do not think it at all extravagant to 
aasert that Germany and America belong to one hemisphere, and 
we in England tp another.” If our universities are to blame for 
this state of things, they have much to answer for; and i is 
therefore some relief to know that the New York Aiwion 
accounts for it by the desire of Americans to acquire another 
language in the country where it is spoken, and to come iy 
contact with a different order of mind, however little superior, 


Dr. KLEIN, extraordinary professor of mineralogy in the 
University of Heidelberg, has accepted an ordinary professorship 
mn the University of Gottingen. 


Tire Clothworkers’ and Merchant Taylors’ Companies have 
each contributed one hundred guiness to the fund being raised 
by the Chemical Society for the promotion of chemical research. 


Tue trustees of the Johnson Memorial Prize for the en- 
couragement of the study of astronomy and meteorology pro- 
pose the following subject for an essay, ‘‘ The History of the 
Successive Stages of our Knowledge of Nebula, Nebulou 
Stais, and Star clusters, from the Time of Sir Wilham Herschel.’ 
The prize ts open to all members of the University of Oxford, 
and consists of a gold medal of the value of ten guineas, to 
gether with so much of the dividends for four years on 338/ 
Keduced Annuities as shall remain after the cost of the meda 
and other expenses have been defrayed. Candidates are to sen: 
their essnys to the registrar of the University, under a ceale: 
cover marked “ Johnson Memorial Prize Essay,” on or befor 
March 33, 1879, each candidate concealing Ins name, distin 
guishing his esay by a motto, and sending at the same tim 
his name sealed up under cover with the same motto writtes 
upon it, 


ONE or more minor scholarships in natural science will bx 
offered by Downing College, Cambridge, during the presen 
year. ‘Lhe scholarships range in value from 4o/. to 702. pe 
annum, and are tenable for two years, or until the holder i 
elected tu a foundation scholaiship. The examination will he 
held in Dowmng College on June 5 and the three following days 
The subjects of exammation will be (1) Chemistry, theoretiea 
and practical ; (2) Physics; (3) Comparative Anatomy ; anc 
(4) Physology. All persons are eligible to these scholarship: 
who have not commenced to reside in the University, 


On March 7, at Gjesvar, a Norwegian fishing station, nea 
the North Cape, in 71° 12 N, lat., the most northerly telegrapt 
station on the earth was opened. 


Tuk Cont ersaztone of the (Quckett Club takes place on the 
13th inst., at University College, Gower Street, 


Tuige electric eels from the River Amazon have this week 
heen added to the Westminster Aquariam, As they require to 
be kept at a temperature of between 70° and 80° F, it needed 
some ingenuity to bring them from Liverpool, where they were 
landed, to London, By placing the vessel containing them on 
foot-warmers and telegraphing on for changes of foot-warmers 
at different stations, the water on arriving at Westminster was 
found to be at 75". The eels are lodged in a tank kept warm 
by a steam pipe passing under the shingle, and are at present by 
the alligators, These, by the by, are waking up wonderfully 
in activity, and the attendants have now to keep a sharp look» 
out when cleaning the tank, 


‘We are enabled to state that the increasing number of 
demands for space in the Paris International Exhibition has ded 
M. Krantz reluctantly to give up the idea of authorising: the con 
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Bituetion of the large Giffard Captive Balloon within the 
eincts of the Exhibition, The contruction will take place at 
all events either on public ground lent by the Geverument or on 
some private vacant at asmall distance from the Champ de 
Mars, The preliminary techuical arrangements have been made 
by M. Giffard. The length of the rope a be about 600 
metres, It will be conical ; the largest end close to the car will 
he 3 cantimetres diameter, the smallest end only 6, The 
ascending force, when leaded with ballast, guide ropes, grapnels, 
and 50 passengers, will be 5 tons. The weight of the cable will 
le 2% tons when fully expended. The ascending force of the 
hypdrogen filling the envelope will be 23 tons. The diameter of 
the balloon will be 34 metres, the height 50 metres from the 
lower part of the car to the upper part of the valve, and the 
engine will be of 200-horse power. 


THE supplementary number, 51, of Petermann’s Aftshcilungen 
contains the second half of the late E, De Pruyssenaere’s travels 
in the region of the White and Blue Nile. This part contains 
the special scientific results of the accomplished traveller— 
mreteorolopical observations, barometrical altitude observations, 
river measurements, astronomical observations, triangulation of 
a part of the Jezira, besides the southern half of the map, con- 
structed by the editor, Herr Zoeppritz, and a plate of some of 
the implements, weapons, utensils, ornaments, &c., used by the 
ishabitants of the region traversed, 


AT the meeting of the delegates of the French learned socie- 
ties to be held at the Sorbonne, as we noticed last week, M. 
Alluard, the director of the Puy-de-Dime Observatory, will pre- 
sent a most interesting paper. A eelf-.egistering barometer has 
been kept in constant operation on the top of the Puy-de-Dime, 
md another similar instrument was observed at Clermont-lerand 
during the same length of time. The difference of pressure 
has undergone most remarkable variations, which cannot be 
accounted for by the Laplace law for determining the al‘itudes 
by comparing barometers. The correcticns of temperature will 
ye shown to be quite insufficient. 


Tu Scientific Congress of France, a quite distinct organisa- 
don, established by the late M. de Caumont, will hold its forty- 
itd session at Versailles, from May 17 to 27. A namber of 
uttractive excursions have been arranged with the help of the 
nunicipal authorities, and there will be a floral exhibition, 


Art the meeting of the St. Petersburg Society for the Protec- 
ion of Trade, March 21, the maps prepared last summer by M 
Orloff during his journey to the Baydaraksky Gulf, were exhi- 
vited. The survey and levelling were made from the Irtish, up 
the Shehuchya River, and along the Baydaraka River to the 
Baydarakeky Gulf, Both rivers are navigable during the three 
nouths-—June, July, and August, 


A Tomex telegram received by M, Siderof on March 18, from 
M. Schwanenberg’s expegitign, annownces the find, on the banks 
of the Obi, near to the Mariinsky gold-washings, of a well- 
ymeserved mammoth with ficsh and skin. The definitive exca- 
vation of the carcass was stopped until instructions should arrive 
rom St. Petersburg, 

Dx. J. F. Bransyorp, surgeon in the United States Navy, 
104 heen investigating the antiquities on the island of Omotepe, 
n Sake Nicaragua, collecting large numbers of vases of vations 
tinds, burial urns, ornaments, and other objects for the National 
Museum at Washington. Among the more important points 
wbstantiated by him was the occurrence on the island of at least 
hree snecessive and distinct bases of prehistoric civilisation, all 
f them anterier to the present epoch, these being bounded and 
lefined by auccestive overflows of lava from the volcano. Very 


eat intervals of time elapsed between the eruptions, as fs shown 
w the sromntationa nf acd! that tank niece an the frock anrfare 
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pre- | af the tava from the decomposition of vegetable deposits. No 


estimate can be miade of these eras, but they are believed to 
carry the period Of the earliest overflows back to # yery remote 
antiquity. The objects of these successive layers are very defi- 
nite and easily revognisable by the practised eye, and highly im- 
portant deductions in regard to the eatly civilisation of that 
region are expected from a critical investigation of the subject. 
Dr. Bransford has prepared an elaborate report on this subject 
for presentation to the Navy Department, but, before publishing 
it, he has obtained permission to revisit the country, and settle 
some still doubtful points. 


A MALVERN torrespondent writes that he and many other 
residents in that part of the country are desirous of having some 
legislative protection for the eggs of such birds as are mentioned 
in the Wild Birds’ Preservation Act. He wishes to know if 
there is any society for looking to the interests of wild birds; if 
so he and others will be glad to subscribe. The Woolhope 
Field Club used to give rewards for the best collection of birds’ 
eges, but the rale was altered when the mischief of this course 
as regards ornithology became evident. 


Tuosk of our readers who were ot the Glasgow meeting of 
the Gritish Association last autumn will, no doubt, remember 
the interesting collection which was on view in the City Industrial 
Museum. The Report of the Museum for 1876 has just been 
issued, and we are pleased to see that under the management of 
its Curator, Mr. Paton, it 1s rapidly increasing in size and im- 
portance, and we have no doubt that ere long it will become, what 
so important a city as Glasgow ought to possess, a really 
valuable industrial collection arranged on a thoroughly scientific 
pian. 


AT a recent meeting of the French Academy M. de Romilly 
called attention to some remarkable effecty obtained by suspen- 
sion of water sucked up into a bell jar closed below by a tissue 
with wide meshes ; in one arrangement, the nct being metallic 
the suspended water could even be boiled by heat applied below. 
M. Plateau has just pointed out that he described tha phend- 
menon of suspension in 1867, in treating of the construction of 
aquatic arachnida, 


A propos of the question (which has been disputed) whether 
toads cat bees, M. Brunet states, in Za ature, that going ane 
day into his garflen, just before a storm, he found the bees 
crowding into their hives. About fifty centimetres from the best 
hive there was a middle-sized toad, which every now and again 
rose on his fore-legs and made a dart with surprising quickness 
towards blades of grass. He was found to be devouring bees, 
which rested on the grass-blades, awaiting their chance to efiter 
the hive. M. Brunet watched till twelve victims had been de- 
voured ; he expected the toad’s voracity would soon be punished 
with a sting, but in vain, Objecting to farther destruction, he 
seized the toad by one of his legs and carried him to a bed of 
cabbage thirty metres off, where he might do real service among 
the caterpillars, &c, Three days after this, on going out to the 
hives, he found the same toad (which was easily distinguishable) 
at its old work. M. Brunet let him swallow only three or four 
bees, then carried him filly metres in another direction, Two 
daya later the “wretch” was again found at? his post, greedily 
devouring. 

Qur correspondent, ‘J. HL,” in describing the path of the 
meteor of March 17, as seen by him at Rosgall, near Fleetwood, 
wrote « Hyde foro Hydre, The date of Mr. Ainsile Hollia’s 
letter should have been March 19, 


Mn. Eiiss ashe us to state thet in bis article on Muslesd : 
Notation last week, p. 476, col, i, lines four and five, th 
readings should be A; 7, Ae 34, Ge. 
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‘Tete additions to the Zoological Society's Gardens during the 
past week include « Brocket (Cervus auritus) from 


South America, presented by Mr. Charles Cooper ; two Common 


Otters (Zadra vulgaris), Europest, by Mr, Augustus 
B. Foster; a Volpine Phalanger (Phalangista vuljnu) from 
Australia, presented by Mr, Thos. Welsh ; two Rufous Tina- 


mous (RAynckotus rufesess) from South America, presented by 
Mr, F. Searle Parker ; eighteen Roach (Zeuciscus rutiies), six 
Perch (Perca piuviatilis), six Tench (Zinca vulgaris), a Bream 
(Abromis drama), a Prossian Carp (Carassius vulgaris) from 
British fresh waters, presented by Mr. J. Smith; three Fire- 
tailed Finches (Zrythrura prasima) from Sumatra, purchased ; a 
Feline Dourocouli (Nyctipithecus felinus), 2 Kinkajou (Cerco- 
ieptes caudsvolvulus), three Blue-shouldered Tanagers (Zanagra 
cyanoptera), an Adorned Terrapin (C/emmys ornata) from South 
America, deposited ; 9 Great Kangaroo (Macropus giganteus), 
a Yellow-footed Rock Kangaroo (Petrogale xanthropus), a 
Colfared Fruit Bat (Cyvonyeterus collaris), a Black Swan 
(Cygnus atratus) born in the Gardens. 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society.—March 1.—‘‘Note on the Electrolytic 
Conduction of some Organic Bodies,” by J. H. Gladstone, 
Ph.D., F.R.S, Fullerion Professor of Chemistry in the Royal 
Institution, and Alfred Tribe, F.C,S., Lecturer on Chemistry in 
Dulwich College. 

Our results, preliminary as we considered them to be, show 
that the iodides of ethyl, isobutyl, and amyl, the bromides of 
ethyl and propylene, the acetate of ethyl, and chloroform are 
practically non-conductors to a battery-power of 100 cells Grove, 
and that alcchal is to some extent traversed by the current. 
They show also that when these hquid non-conductors are mixed 
with the feeble conductor, alcohol, the conductivity of the mixture 
is greater than that of alcohol alone, which offers at least a partial 
clue to the readiness with which such mixtures are decomposed 
by the copper-zine couple, 

The very considerable development of heat in these liquids, 
which conduct the electric current with great difficulty, is a cir- 
cumstance worthy of notice. In these cases it is evident that it 
does not result from any chemical change, because the decom. 
position, if anything at all, is utterly insignificant in amount. 

‘©On the Protrusion of Protoplasmic Filaments from the Glan. 
dular Hairs of the Common Teasel,” by Francis Darwin. Com- 
municated by Charles Darwin, F.R.S5, 

The following is a summary of the results arrived at by Mr. 
Darwin ; —Certain observations have been made on the protrusion 
of protoplasmic filaments, from Jeaf-glands on the teasel; and 
the only theory which seems at all capable of connecting these 
facts is the following. That the glands on the teasel were 
aboriginally (z.¢., in the ancestors of the Dipsacacez) mere resin 
excreting organs. That the protoplasm which comes forth was 
originally a necessary concomitant of the secreted matters, but 
that from coming in contact with nitrogenous fluids it became 
gradually adapted to retain its vitality and to take on itself an 
absorptive function. And that this power—originally developed 
in relation to the ammonia in rain and dew—was further deve- 
loped in relation to the decaying fluid accumulating within the 
connate leaves of the plant. 

March 8,--*' On the Structure and Development of Vascular 
eee by Charles S. Tomes, M.A, Communicated by John 

jp ae Ay 

March 15,—‘' On the Density of Solid Mercury,” by Prof. J 
W. Mallet, University of Virrin : rof, 
‘Stakes, eRe ginia, Communicated by Prof. 
The author gets 14'1 
Salted mercury at tf 
when as unity, Th 
evious figures, he 


32 as the number representing the density 
using point as veferrad to water at 4° C, 
result, which differs considerably from 
thinks, may be fairly accepted with con- 


Ce, 

rma ee oo of the Spine ys by ‘ 
EReOWOTE, Wt, 4/04 to University Co OS- 
: Communicated by J. S. Burdon Sanderson, M.D., 


Ss. 
‘Description of the Provess of V Thermometers at the 
mow Observatory,” by Francis Galtone ER Se. 
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Linnean Society, March 15.—Prof. Allman, president, in 
the chair.~The Rev. A. Gardner Smith and Mr. A. Y, St 
were elected Fellows.—-The Secretary read « on 

oisoned spears and arrows of the Samos Islaiders, by the Rev. 

os. Powell, The information thereon had been derived from 
the son of a native chief. According to his account, the weapatis 
are pointed with human thigh and parietal bones, these 
ground to a fine tapering point. A milky juice, the product o 
several kinds of trees-~amorig others Callophyllum inaphyliumt—— 
is used for dipping the arrow and the spear-heads into, and there 
is added a substance obtained from wasps’ nests, besides some of 
the fiuid of putrid Sea-cucumbers ( Holothuria). A kind of kiln is 
then prepared, where the weapons are smoked, after which they 
are inserted into the dried flower-stalk of a species of acca, to pre 
vent bad effects from humidity ; lastly, they are bundled together 
and laid by ready for use. The e¢ of the poison on the 
human system-—viz., convulsions and tetanus, and the reputed 
means of cure the anthor duly mentions, Mr. G. Bask, how- 
ever, questions the active quality of the said poison; at least 
some experiments of his incline him to think that a local irrita- 
tion may be set up rather than an immediate deadly influence of 
a virulent vegetable poison, such as is the “ Woorali” of South 
America, On the other hand, Messrs. Nichols and Pratt cor- 
roborate Mr. Powell's statements.—Dr. A. Gunther gave a 
notice of two large extinct lizards formerly nieution o Mas 
carene Islands. The remains of the bones had pa 
obtained by Mr. Edward Newton, already well known for 
researches on the extinct Mascarene fauna, and partly by 
Mr. H. H. Slater, Naturalist to the Transit of Venus 3 
dition. Comparisons have led Dr. Gunther to regard one re 
tively large animal as most nearly allied to the families af Zonn- 
ride and Scincidx. Butit differs both fromthe Glass Snakes 
and Skinks, hence a new genus has been assigned it and the 
name Didosaurus mauritianus given. The remains of another 
form from Rodriguez shows it to be allied and indeed identical 
with the Geckos, close to G. verus but specifically distinct, and 
accordingly named G, xmvtonti.—The second of contri- 
butions to the ornithology of New Guinea, by Mr. R. Bowdler 
Sharpe, dealt with a collection made by the late Dr. James. 
This young enthusiastic naturalist was murdered by the natives 
during an expedition to one of the islands in Hall’s Sound, 
whither he had gone to collect Birds of Paradise. Of fifty-three 
species obtained only three are new to science, and from this it is 
inferred that the south-eastern province visited by no means 
so rich an avifauna as the northern parts of New Guinea are 
known to possess. The new species are Afelidora collaris, Phoe 
nygama james, and Tanyssplera microrhkyncha, But a still more 
interesting night-flying black hawk, M@achacrampltus alctnus, bas 
turned up in this locality, whose habitat tba td was supposed 
only to be Malacca and Tenasserim, Only foor specimens of 
this rare bird are known to exist.—Sarmples of supposititious 
“manna ” from Persia, and a bark (Leptospermum ?) Fam New 
Zealand, with tonic qualities, were exhibited and remarked, on 
by Mr, Stewart, of the Apothecaries Hall. 


Zoological Society, March 20.——Dr. E. Hamilton, vice- 
president, in the chair.— Mr. Sclater called the attention of the 
meeting to an article in the Orrental Sporting Magasine for May, 
1876, by which it appeared that a two-horned rhinoceros had 
been killed in February, 1876, at a place some twenty miles 
south of Comillah, in Tipperab. Mr, Sclater stated that this 
was the third recorded occurrence of a two-horned rhinoceros 
north of the Bay of Bengal.--Mr. Sclater also called attention 
to the fact that Mr. W. Jamrach had just imported 2 
living specimen of the rhinocerod’ of ‘the Bengal Sunderbunds, 
which was either AA, sondaicus or a very closely allied form.— 
Mr. Sclater exhibited a small Hving Amphisbehian (B/aseus 
cinereus), which had been accidentally brought to England in 


the roots of a hot-howse plant from Port St. Mary, Spain 
Messrs, Charles G. Danford and Edward R, Alston read a paper 


on the mammals of Asia Minor, based principally on collections 
made by the former in that country, The list included one 
species of Bat, two of Insectivores, twenty of Carnivores, seven 
of Ungulates, and fourteen ef Rodents. Spermo pailusxantho- 
prymnus, Benn., was yedesoribed, and the name Jus mysia~ 
cinus Was p for a new guar of field-mouge,-—-Mr, A. 
G, Butler read a paper on the Myri obtained i aces Rey, 
G. Brown in Duke of York Island. The species sent home werd 
two in number, them allied to but distinct from pipe 

viously described species. Mr. Butler proposed to designate 

them as Alderostema drownd and Spirobolus cinchipen A, nomi, 


7” 1 ; hace 1 





ad ive the descriptions of some spiders ‘collected by the Rev. 





3G Brown in Duke.of York Istand; New Britaln, and New Ire- 
‘Jatid. Two of these ‘appeared’ to be undescribed, and were 


named Ateiate brownd and iSardies vaipinus,~Prof. A. HL. 


Garrod read. a paper’ containing notes on the gratomy. of the 
usk.- Deer (Moschus moschiferns).—-A, communication was read 
‘froma Mi. Edward Bartlett, cont; ining remarks on the affinity of 
Ausites and the position which it should occupy in a natural 
clausification, From an examination of structare of the feathers, 
Mr. Bartlett had come to the conclusion that Avenies was an 
aberrant form: of the Ardeine group.—~Dr. Giinther, F.R,3., 
resid’ a paper containing an account of the fishes collected. by 
Capt, Feilden during the ‘last Arctic Expedition. 
+ amr ada tbh lard great interest, especially a new species of 
herr, for which the ame Salmo arcierss was proposed, This 
Charr was discovered in freshwater lakes of Grinnell-land, and 
‘was stated to be the most northern fresh-water fish known to 
exist.~“Mr. Edward Newton, C.M.G., exhibited and read a 
paper ona collection of birds made in the island Anjuan or 
Toharna, one of the Comorro group, by Mr. Bewsher, of Mau- 
ritius, whereby the number of species now known to have 
occurred in that island was raised to thirty-five, of which four- 
teen were first Observed there by that gentleman. Five of these, 
namely, Zosteraps unjuanensis, Tchiterea vulpina, Ellista longs. 
caudita, Turdus btwshert, an Turlur comorensis, were de- 
scribed a3 new. . 


Meteorological Society, March 21.—Mr. TH. S, Eaton, 
M.A., president, in the chair.—Capt. Fellowes, R.1,, George 
Jinman, Angus Mackintosh, M.D., Robert W. T. Morris, Rev, 
Edward Vincent Pigott, David $, Skinner, L.R.C.P., and 
Heory St. John Wood were elected Fellows of the Society.— 
‘The following papers were read :—Results of meteorological 
aM@bservations made at Patras, Greece, during 1874 and 1875, by 
the Rev. Herbert A. Boys. This is in continuation of a former 
“paper read before the Society in 1875. The period embraced in 

ejwo papers—January, 1873, to June, 1875—covers a whole 
winter compressed irito about thirty days, a very long and showery 
spring, an excessively hot summer, a dry winter of extreme cold, 
a summer of most prolonged drought, a remarkably wet and 
snowy winter, a very Inte beginning of hot weather, and the 
coldest day and night, and the lowest barometer reading for 
many years, Contributions to the meteorology of the Pacilic— 
Fiji, by Robert H. Scott, F.R.S, This paper contains a dis- 
cussion of all published information as to the climate of Fiji 
which the author has been able to discover.—Local diurnal range, 
by S. 1D Miller, FLR.A.S.—This was followed by another paper 
on the same subject, by William Marriott, F.M.S., which dis- 
cussed the questions of whether the tables of corrections for 


: 


diurnal range, at present used by a large number of observers, — 


ate trustworthy, und whether they are applicable to different 
places in the United Kingdom. The conclusions arrived at were 
that the present corrections could not be considered as accurate, 
that no strictly comparable records exist for mstatiuting a batls- 
factory inguiry, and that it is very undesirable to apply any cor- 
“rections whatever to the observations to deduce means {rom them. 
‘uni, Negretti exhibited several new instruments, 
oe a PARIS | 
»' ieadaem y of Sciences, March 26.—M. Peligot in the chair. 
~The following papers ‘were read :—-Remarks on the presence 
‘of benzine in coal gas, by M. Berthelot. The illuminating por- 
tion of the Parisian gas consiets mostly of vapour of benzine, 
formitig about 3.per cent. of the whole volume. Foaming nitric 
' acid was eniployed inthe analysis, producing nitrobenzine.-—-On a 
decent communication of Mr. Weddell regarding the advantage 
_ to, be xealived-in replacing quinine by cinchonidine, by M.' Pas. 
teur, Mr, Weddell having ‘stated that cinchonidine was disco- 
vered by M. Pasteur, the latter says this is attributing too much 
| burn gu defines his researches on the subject. in 


‘ 
i 4 
if 
ie 
Mal 
























cn ately ‘ : ' 4 i y , oa ? ‘ J 
we Tey : 3 J i ‘4 a 4a) ” “ , ; . A 
BO4e us Ce TUR 
, 
ye - , 4 4 1 ois jee eect 7 : ha ol rire / * 4 ; 
, 1 
‘ if ete ' = bh OE cit Soigh ta 308 


O;-P, Canibridge, in which | ment.—-Ori-preysative and ear 
a con 


Amongst: 


arian Rete on 
‘of albumen, by M. ‘van Tieghem. ‘The relation of | 


} L es ‘ua gto Bt Re . fine ut po 
c re a) Gi 4 5 ’ aus be 
; ie A a a ee 
: is ae oe Ln Nay A 
‘ aad i An aoe |e p fan “ 
a fy pan ty tet 
eee hi a a a ‘ " 
[ u LU vd *: a 
\ 
4 a Mager gg lta 


ly trepanation in wtteousifemctures 
Hoated by splinters, b Mf, Sedillot. Observations sf the . 
satellites -of Saturn, at the Observatory of Toulouse‘in 1876, with » 
the large Foucault telescope, by M: Tisserand. There relate to. 
the first five'satellites only. From observations of thred of them 
the pi thi ‘diameter of Saturn’s rings inferred to-be 4031, —- 
On a theorem relative to the expansion of vapours, without ex« 
ternal work, by M, Hirn.—On the theory of plane élastic plates, 
by M, egy ble president of the Vine-growing Society of the 
Pyrences Orientales sent a document reaing that it is the: 
American plants that have brought phylloxera into France; . 
al] plantation of them is the signal of a fresh invasion. —-On 
the theory of frigorific machines, by M. Terquem,--On. the © 
reflection of polarised light, by M. Croullebois, He studies 
one of the fringes discovered by Airy, and named hy M. Billet 
the courbe de semelle ; showing what may be inferred from it, as to | 
the physical constitution of a mirror (2¢., its positive, neutral, or 
negative nature) ; the value of the angle of maximum polariza- 
tion (first constant), and the azimuth of renewed polarisation 


{second constant).—On the. transformation of crystallisable 


sugar into inactive glucose in raw cane sugars, by M, Gayon, 
Heat and moisture favour the transformation; there is a real 
fermentation, with carbonic acid giveu olf. By the mere decrease 
of crystallisable and increase of uncrystallisable ‘sayar, the 
yield in refining was diminished by 25 per cent. in one 
sugar, and 33 per cent. in another.—On the composition of gun- 
cotton, byMM.Champion and Pellet. The specimen analysed con- 
ta‘ned (ashes deducted (‘ol gr. per cent.) free cellulose, 1'00; dinitro- 
cellulose, 6°00 ; principal nitrated product (by difference), 93°00, 
Supposing this product pentanitrocellulose, and calculating the 
constituents on this hypothesis, we have, carbon, 26°54; hydrogen, 
2°79 ; nitrogen, 12°51; oxygen, 58°16 ; which analysis confirms, —~ 
Studies on the series of the quinolines; transformation of leucoline 
into aniline, by Mr, Tames Dewar,—-On nitrototuquinone and chlo- 
ranilic acid, by M. Etard.---On the sewage waters of Paris, by M. 
Lauth. The facts cited prove that the sulphydric putrefaction of 
such water may Le avoided by addition of cine or (a much more 
important result) by simple acration. Putrefaction only occurs 
when the sewayre water is kept out of contact with sir, As such 
conditions probably occur at the bottom of the Seine, the facts 
related may be utilised for its sanitation.~-On the fecundation of 
the egg in the sea-urchin, by M. Perez, Ile questions M. Fol’s 
statement that the spermatozoids penetrate into the interior. — 
Hailstorm at the Cape of Antibes on March 23, by M. Ferridre, 
The storm came from the depths of the marine horizon ; its 
movement was from west to cast, and the hailstones, judging 
froma the orientation of the deposits, must have had a gyratory 
motion. These facts secm to bear on M, Faye’s theory. ~~ 
Chronic anemia from stubborn nervous and digestive disorders 
continuing for five years ; transfusion of blued and cure, by M. 
Oré. Only forty grammes of tloud were used. Puncture was 
made without denudation of the vein. The transfused bliuod 
acts by stimulating the organs rendered atonic, and by causing 
a proliferation of new plobules.~-On the antiseptic’ properties 
of bichromate of potash, by M. Laujorrois, The addition 
of a4y to ordinary water will render this conservative of al 
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THE ARCTIC BLUE-BOOK 


é Gans admirably iustrated volume which has just 
appeared in this unmviting form, tells a tale of 
adventures as snteresting and heroic as anything in the 
long record of Arctic discovery. It throws httle light on 
the question to whith public attention has been too 
much directed this winter-——whether any of the misfortunes 
of the expedition were due to the officers who started 
the sledge p arties without adequate supplies of lime- 
juice, The seport of the Scurvy Committee will ap- 
pear mm afew days. In the mean time it 1s clear that 
every pound weight on the sledges was calculated with 
the utmost care, that wherever anything was to be 
used in a fiud state an adequate corresponding supply 
of fuel needed to be carnied; that none of the officcis, 
judging from the experience of previous sledge ex- 
peditions, seem to have anticipated scurvy ; and above 
all that the work of all the parties on and at the 
edge of the hitherto untrodden Palceocrystic sea proved 
so fnghtfully severe that if lime-yuice m abundant 
tations had been taken the sufferings of the men 
would probably have been only mitigated It 1s to 
the severity of the work, not to the absence of lime- 
jyice, that we beheve the terrible outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In Commander Markham’s Journal, written on the 
spot a month out from the ship, he says, “ The invalids 
are not improving, and we are mchned to believe that 
they are all attacked with scurvy, though we 4am stot deen 
led to suppose that there 1s any probability of our ling so 
apiicted and are ignorant of the symptoms.” Swollen 
knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared ‘to eapect 
asmuch. Scurvy had scarcely been thought of, and the 
fact that it had not been thought of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the experience of thei predecessors 
with anxious care, 1s sufficient to show that, 2 grior/, there 
was little or no probabihty of its appearance. After the 
experience of Markham’s, Aldnech's, and Beaumont’s 
partias, no future travellers over the “ Palxocrystic” will 

iw lume-jurce, but these officers seem all to have 
been unprepared for scurvy. Aldrich says in his journal, 
48th day out ,— 


“The men are nearly all suffering a great deal with 
their unfortunate legs, which appear to get worse every 
day, is we all feel to be very disappomting, as it 
affects the journey, and although stiff limbs were expected, 
everyone thought the stiffness would wear offintume. It 
seems, however, mchned to hang on, and sets at defiance 
all the lumyted medical skill we possess among us, and to 
scorn snetane © apeene haunent, bandages, good 

elbuw grease,’ &c, ith regard to bandages, I am 
almost afraid to apply them, for some of the limbs are 
not at all healthy acai IE the slightest pressure of the 
finger leaves a dent which remains a considerable tame; 
aod although 1 have given the most stringent orders 


about lacing the gear on very slackly, I find the 


Gen iv catot eek feet ape iir Sait fhe 
an to lie t 
which ntakes it excessively : at night, al veh 


everyone is véry good tempered, and ¢oniplants are 
reduced to a munumum.” ; ia 


Lieut, Beaumdnt’s party was accompamed by Dr 
Coppinger till May 4, and Beaumont says — 


“ tt was atghe end of this journey, May 6, that J. Hand, 
A.B,, one of my sledge prew, told me in answer to my 
inquiry as to why he was walking lame, that his lege wére 
becoming very stiff, he had spoken to Dr. Coppinger 
about them, but attributing the stiffness and soreness 
then to several falls that he had had, he did not think 
mich of 1t, before that officer’s departure ; now, however, 
there was pain as well as stiffness, and both were in 
creasing. I directed him to use lniment before be tu 
in, which he afterwards said made him better,” 


This was the first beginning of scurvy, but even a 
medical officer attached to the expedition had obviously 
supposed it the mere common swollen leg and ankle of 
ordinary Arctic sledgmg. Beaumont goes on — 


“On coming into camp I examimed Hand’s legs, and 
found the thighs discoloured in patches, and from his 
description of the stiffness and pain I suspected scurvy. 
I had na veason to expect it, indeed I had never thought 
of if, but the stnking resemblance of the symptoms to the 
ones described in the voyage of the Fox, as being those 
of Lieut. Hobson, who suffered severely from scurvy, sug- 
gested it to my mind, and my suspicions were confirmed 
by Gray, the captain of my sledge, an ice quartermaster, 
who, in his whaling experience, ha» seen much of it. He, 
however, led me to believe, at the same time, that it 
would probably wear off, sayimg that many of the men in 
whale ships who have it lying ‘’twixt the flesh and the 
bone all the winter,’ as he expressed it, wear it off by the 
regular exercise and work of their occupation when the 
spring comes , it was a good sign, he said, that 1¢ should 
come to the surface. Thus, from the 7th until the ioth I 
waited, hoping that his words might prove true. I was 
very reluctant to order Lieut Rawson to return, it was 
like sending back half the party, it would be, I felt, a 
great disappomtment to him to turn back then, and his 
advice and assistance would be a very great loss to meé 
but the indications of the disease and their aggravated 
nature became too plain to be misunderstood—sore and 
inflamed gums, loss of appetite, dc., all pomted toe 
clearly to scurvy , so on May Io it was arranged that 
Lacut Rawoon, with his party, should take Hand 
deciding, on his arrival at Repulse Harbour, whether ta 
cross over to the A/er¢ or go on to Polaris Bay. 1 at the 
same time called upon the remamder of my men to say 
honestly if they suspected themselycs to be su from, 
the same disease, or could detect any of its symptoms, as 
in that case 1t would be better for the party to advance 
reduced in numbers than to be charged with the care of 
sick men, 1 did this because two of them had camplamned 
of stiff legs after the hard worl on the snow slopes, but th 
all declared themselves to be now perfectly well, aad aie 
anxious to go on,” e » 


So much for the scurvy question The Blue-Book 
makes it manifest that newther the commanders of the 
sledge parties nor Captains Nares and Stephenson, nor 
Dr. Coppinger suspected that the sledge parties would be 
in danger of that terrible disease. 

The most interesting part of the story is told in the 
daily yournals kept by Markham, Aldrich, and Beaumont, 
No reader of these simple and modest records will doubt 
that “the ancient spirit is not dead” which has carried 


the Union Jack in triumph over every ocean, and planted . 


it wherever honour and danger were most surely to 
found, a 


Markham and Aldrich left the Aderé on April 4, tea 
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mitaication way read from the Rev, 6, P. Cai in which 
he gave the descriptions of sori ex collected the Rev. 
G. Brown in Duke of York New Britain, and New Ire- 


lund. Two of these appeared to be undescribed, and were 
pimed Arglepe drmont and Sarows vadpinus.—Prof, A. H. 
Garrod read a paper containing notes on the anatomy of the 
Musk Deer (Afosekus measchiferns}.—e A communication was read 
from Mr, Edward Bartlett, containing remarks on the afpnity of 
Menites aod the position which it should occupy in a natural 


clansification, Fyom an examination of structure of the feathers, 
Mr. Bartlett had to the conclusion that Afesises was an 


aberrant form of the Ardeing group.—Dr. Gunther, F.R.S., 
rend a pe containing an account of the fishés collected by 
Capt, den during the last Arctic Expedition. Amongst 
these were several of great interest, especially a new species of 
Charr, for which the name Sa/mo andurus was proposed. Tins 
QCharr was discovered in freshwater Jakes of Grinnell-land, and 
wes stated to be the most northern fresh-water fish known to 
eist.—-Mr. Edward Newton, C.M.G., exhibited and read a 
oxper ona collection of birds made in the island Anjuan or 
ohana, one af the Comorto groap, by Mr, Bewysher, of Mau- 
‘itius, whereby the number of species now known to have 
xccurred in that island was raised to thirty-five, of which four- 
een were first observed there by that gentleman. Five of these, 
iamely, Zosteraps anfuanensts, Trastrea vulpine, Allista font 
‘audata, Turdus bewshert, and Turtur comorensts, were de- 
ictibed as new, 


Meteorological Society, March 21.—Mr. If, S. Eaton, 
M.A., president, in the chair.—-Cant. Fellowes, K.E., George 
finmao, Angus Mackintosh, M.D., Robert W. T. Morris, Kev. 
Edward Vincent Pigott, David S$. Skinner, LARC P., and 
Henry St. John Wood were elected Fellows of the Sovtety,— 
Ihe following papers were read :—Kesulis of metrvtol gical 
observations made at Patras, Greece, during 1874 and 1375, by 
he Rev. Herbert A, Boys. This 1s in contimmation of a torner 
saper read before the Society in 1875. The portod embraced in 

fwo papers—January, 1873, to June, 1575 ~covers a whole 
winter compressed ivio about thuty days, a very long and. camel 
ipriny, an excessively hot summer, a dry winter of extreme cold, 
Lsummer of most prolonged dronght, a remarkably wet and 
mhowy winter, a very Jate beginning of hot weather, and the 
coldest day and nicht, and the lowest bavometer reading for 
many years.-—Contnbutions to the meteorology of the Pacilic — 
Fiji, by Rabert H. Scott, F.R.S. This paper contaus a dis- 
sassion of all published information as to the climate of Tyi 
which the author has been able to discover. ~ Local diumal range, 
by S, 1. Miller, FR, A.S.—This was followed by another paper 
on the same subject, by Wikam Maruott, F.M.4., which di- 
sussed the questions of whether the tables of corrections for 
diurnal range, at present used by a large number of observers, 
are trustworthy, and whether they are applicable tu different 
places in the United Kmgdom. The conclusions arrived at were 
thet the present corrections could not be cunsuered as accurate, 
that no strictly comparable records exit for instituting a satis- 
factory inquiry, and that it is very undesirable to apply any core 
rections whatever to the observations to deduce means from them. 
wMr, Negretti exhibited several new instruments, 


PARIS 


Academy of Sciences, March 26.—M. Peligot ia the chair. 
~The following papers were read :—Remarks on the presence 
of benzine in coal gas, by M. Berthelot. ‘The illuminating por- 
tion of the Parisian gas censwts mostly of vapour of benzine, 
forming about 3 per cent, of the whole volume, Fuming nitric 
utid was employed in the an Hera te ucing nitrobenzine.-On a 
recent cummmunication of Mr. Weddell regarding the advantage 
to be realised in replacing quinine by cinchonidime, by M. Vas- 
feux, Mr. Weddell having stated that cinchonidine was disco. 
yered by M, Pasteur, the latter says this is attributing tuo much 
to him, and defines his researches on the subject in 1853.—On 
the digestion of albumen, by M. van Tieghem. The relation of 
the albucien to the embryo in seeds was studied by two methods 
—~observitig \solaied albnmen subjected to germination and ob- 
yerving the disscintion, of albumen during germination, of the 
entire seed, There are two modes of digestion ; the oleagmous 


and aleatic albuined Has an activity of its own, it 
itoelf, and the 9 absorbs the products of ‘this interwax 


ineation ; it is a “‘nurse” to ft. The amylaceous and cellulosic 
dbaniens, on the y ae va they are ted by the 
embryo, each fn ite a products of this external 
divestion aré then absorbed by it; they are to ft only 4 nutzl- 
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preventive and early trepanation in -vittpous fract 
ee by aplinters, by vd Sedillot.~-Observatians of re 
gateliites of Saturn, at the Observatory of Toulouse in 1876, with 
the large Foucault telescope, by M. Tisserand, ‘These relate to 
the first five satellites only. From observations of three of them 
the apparent diameter of Saturn's ring is inferred to be 40!°31,4— 
On a theovetn relative to the expansion of vapours without ex- 
ternal work, by M. Hirn,—On the theory of plane elastic plates, 
by M. Levy.—The president of the Vine-growing Society of the 
Pyrences Orientales sent a document affirming that it is the 
American plinty that have brought phylloxera into France ; 
all plantation of them is the signa! of a fresh invasion.—-On 
the theory of frigorific machines, by M. Terquem,—-On the 
reflection of polatised light, by M. Croullebos. He studies 
one of the [ringes discovered by Airy, and nameil by M. Billet 
the courbe de semelle ; showing what may be inferred fiom it, as to 
the physical constitution of a mirror (Z¢., its postive, neutral, of 
negative nature) ; the value of the angle of maximum polartan- 
tion (first constant), and the azimuth of renewed polarisation 
(second constant).—On the transformation of crystallisable 
sugar into inactive glucose in raw cane sugars, hy M, Gayon. 
Lleat and mmsture favour the transformation; there is a real 
fermentation, with carbonic acid piven off. By the mere decrense 
of crystallisable and inctease of uncrystallisable sugar, the 
yiell im refinmg was dimuushed by 25 per cent, in one 
auger, and 33 per cent. 1n another. On the composition of gun- 
catton, by MM. Champion and Pelet. The spec.men analysed con- 
ta.ned (ashes deducted t‘o1 gr. per cent.) free cellulose, 1-00; dinitro« 
cellulose, 6°00 ; principal nurated product (by difference), 93°00. 
Supposing this product pentanitrocellulose, and calculatwy the 
constituents on this hypothests, we have, carbon, 26°54; hydrogen, 
2°7y ; mitrogen, 12°51, uaygen, 58 16 3 which analysis confirms, — 
Studies on the series of the quinolines; transformation of leucohne 
into anne, by Mr, James Dewar .-— On nitrotoluquinane and chlo 
ranthe acid, by M. Etard.-- On the sewage waters of Pars, by M. 
Lauth ‘The facts cited prove that the sulphydic putrefaction of 
such water may be avoided by addition ot sine, or (a much mere 
ingportant result) by simple aeration. Pusrefaction only occurs 
when the sewage watcr is kept out of contact with air, As such 
conditions probably occur at the bottom of the Seine, the facts 
related may be utilised for its sanitatiun, - Cin the fecundauon of 
the egg im the sea-urchin, by M. Perez. lle questions M. Foul’s 
statement that the spermatuzuids penetrate mito the mterio:n.— 
VJailstorm at the Cape of Antibes on March a1, by M. berri¢re. 
The storm came from the depths of the marme horn; its 
movement was from west to east, and the hailstones, judging 
from the onentation of the deposits, must have had a gyratory 
motion. These facts seem to Lent on “i. Faye’s theory, — 
Chrome anwmia from stubbinn nervoas and digestive disorders 
contuuing for five years; transfusion ef Lived and cure, by M. 
Orc. Only forty grammes of blond were used. Puncture was 
made without denudation of the vin. The transfused blood 
acts by stimulating the organs rendcred atonic, and by causiny 
a proliferation of new glubules.--On the antiseptic properties 
of tichromate of potash, by M. Laujotrols. The addiuen 
of iy to ordinary water will render this cunseivative of 
orgame products without de compusilion, even in free air, a 
ser tn eh the eoteramntaidtinrgatithomnnilanstieal in 
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THE ARCTIC, BLUE-BOOK 


ee adthirably illustrated volume which has just 
appeared in thie uninviting form, tells a tale of 
adventures as interesting and heroic as anything in the 
long record of Arctic discovery. It throws little light on 
the question to which public attention has been too 
much directed this winter—whether any of the misfortunes 
of the expeditipn were due to the officers who started 
the sledge p arties without adequate supphes of lime- 
juice, The report of the Scurvy Committee will ap- 
pear m afew days. In the mean time it 1s clear that 
every pound weight on the sledges was calculated with 
the utmost care; that wherever anything was to be 
used in a fluid state an adequate corresponding supply 
of fuel needed to be carried; that none of the officers, 
judging from the experience of previous sledge ex- 
peditions, seem to have anticipated scurvy; and above 
all that’ the work of all the parties on and at the 
edge of the hitherto untrodden Paleocrystic sca proved 
so fnghtfully severe that if limejuice in abundant 
rations had been taken the suffermgs of the men 
would probably have been only mitigated. It is to 
the severity of the work, not to the absence of lime- 
jpice, that we believe the terrible outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In Commander Markham’s Journal, written on the 
spet a month out from the shop, he says, “ The invalids 
are not improving, and we are inclined to believe that 
they are all attacked with scurvy, though we ave not been 
led to suppose that there +s any probability of our bewng so 
apilicted and are tynorant of the symptoms.” Swollen 
knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared ‘to expect 
as much, Scurvy had scarcely been thought of, and the 
fact that it had not been thought of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the experience of their predecessors 
with anxious care, is sufficient to show that, 2 Jrior?, there 
was little‘or no probability of its appearance, After the 
experience of Markham’s, Aldrich’s, and Beaumont’s 
parties, no future travellers over the “ Palcocrystic” will 
aittithieir lime-juice, byt these officers seem all to have 
been unprepared for scurvy. Aldrich says in his journal, 
38th day out :— 


“The men aré nearly all suffering a great deal with 
their unfortunate fens, which appear to get worse every 
day. This we all feel to be very disappointing, as it 
afiects the journey, and although stiff limbs were expected, 
everyone thought the stiffness would wear off in time. It 
seems, however, inclined to hang on, and sets at defiance 
all the limited medical skill we possess among us, and to 
scorn eo turpentine liniment, bandages, good 
‘elbow grease,’ &c. ith tegard to bandages, 1 am 
almost attaid to apply them, for seme of the limbs 
not at all healthy looking ; the slightest pressure of the 
leaves a dent which remains a considerable time ; 
and although 1 have given the most stringent orders 
about lacing the foot gear on slackly, I find the 
loosest moccasin string cuts an , red-looking mark, 
‘One or two cannot even beat anyone to lic against 
wakes it excessively 


ent at night, although 


are 
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id 
everyone is very good tempered, and complaints ary 
reduced to a minimum.” si 


Lieut. Beaumont's party was accompanied by Dn 
Coppinger till May 4, ahd Beaumont says :-— 


“ ft was at ghe end of this journey, May 6, that J, Hand, 
A.B., one of my sledge crew, told me in answer to my 
inquiry as to why he was walking lame, that his legs were 
becoming very stiff, he had spoken to Dr. Coppinger 
about them, but attributing the stiffncss and sorengag 
then to several falls that he had had, he did not thigh 
much of it, before that officer’s departure ; now, however, 
there was pain as well as stiffness, and both were in- 
creasing. I directed him to use lmiment before he turned 
in, which he afterwards said made him better,” 


This was the frst beginning of scurvy, but even a 
medical officer attached to the expedition had obvjousty 
supposed it the mere common swollen leg and ankle af 
ordinary Arctic sledging. Beaumont goes on .— 


‘On coming into camp I examined Hand@’s legs, and 
found the thighs discoloured in patches, and from hig 
description of the stiffness and pain I suspected scurvy, 
Lhad no reason to expect tt, indeed I had never thought 
of tt, but the striking resemblance of the symptoms to tive 
ones described in the voyage of the Fox, as being thosd 
of Lieut. Hobson, who suffered severely from scurvy, sug: 
gested it to my mind, and my suspicions were confirmed 
by Giay, the captain of my sledge, an ice quartermaster, 
who, in his whaling experience, has seen much of it. He 
however, led me to believe, at the same time, that il 
would probably wear off, saying that many of the men ir 
whale ships who have it lying ‘’twixt the flesh and the 
bone all the winter,’ as he expressed it, wear xt off by the 
regular exercise and work of their occupation when the 
spring comes ; it was a good sign, he said, that it should 
come to the surface. Thus, from the 7th until the roth ] 
waited, hoping that his words might prove tive. 1 was 
very reluctant to order Lieut. Rawson to return, it was 
hke sending back half the party; 1t would be, 1 felt, a 
great disappointment to him to turn back then, and his 
advice and assistance would be a very great loss to me, 
but the indications of the discase and their aggrayated 
nature became too plain to be misunderstood—sore and 
inflamed gums, loss of appetite, &c., all pointed tog 
clearly to scurvy ; so on May 10 it was arranged thai 
Lieut. Rawson, with his party, should take Hand back, 
deciding, on his arrival at Repulse Harbour, whether te 
cross over to the A/eré or go on tu Polaris Bay. I at the 
same time called upon the remamder of my men to say 
honestly if they suspected themselves to be suffering from 
the same disease, or could detect any of its symptoms, as 
in that case 1t would be better for the party to advance 
reduced in numbers than to be charged with the care oi 
sick men. I did this because two of them had complained 
of stiff legs after the hard work on the snow slopes, but they 
all declared themselves to be now perfectly well, and moat 
anxious to go on,” a. 


So much for the scurvy question. The Blue-Book 
makes it manifest that neither the commanders of the 
sledge parties nor Captains Narcs and Stephensoh, nor 
Dr. Coppinger suspected that the sledge parties would be 
in danger of that terrible disease, 

The most interesting part of the story is told in the 
daily journals kept by Markham, Aldrich, and Beaumont, 
No reader of these simple and modest records will dowbs 
that “the ancient spirit is not dead” which has carried 
the Union Jack in triumph over every ocean, and planted 
it wherever honour and danger were most surely to ‘be 


Markham and Aldrich left the Avert on April 3, (tw 
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velling in company to Cape Joseph Henry-~latitude 82's0. 

that point Markham struck straight northon April 11, 
‘with fiftecn men and three s s, weighing in all 6,079 
Tha, or 405 Ibs.-—3? cwts.—-per man. They carried two 
iee-boats with them, the first of which, weighing 740 lbs., 
Kad to be abandoned on April 19, whil@ the second, 
weighing 4g0 Ibs,, their only chance of safety if the ice 
should break up, had to be abandoned on May 27, while 
ttiey were still seven miles or so from the nearest land. 
The ice on the surface of the floes was covered generally 
with enow some three feet deep, and the men sank in it 
beyond their knees, If the Palocrystic sea had been a 
decently level plain covered with loose powdery snow, the 
work to get to the pole would have been hard enough. 
‘The party found it much such a place as South Kensington 
might be after an earthquake had toppled half the houses 
into ruin. There was seldom a floe or flat ice-surface 
of any extent—rarely as much a8 a mile in any direction 
never more than a mile and three-quarters. “‘ For the 
last ten or fifteen days of our outward journey,” says 
Markham, “ floes were few and far between, and it might 
almost be said that our road Jay entirely through hum- 
mocks and deep snow.drifts.” A hummock is a huge 
mass of ice-blocks piled up hike builder’s rubbish. The 
highest mass measured was 43 feet 2 inches, but many 
were observed which exceeded that height, and were 
estimated as between 50 and 60 feet. On the heavier 
fives were high hillocks apparently formed by snow drift, 
thé accumulation probably of ycars, resembling diminutive 
snow mountains, and varying from 20 to over 50 feet in 
height. It was across this sort of material that the party 
had to drag themselves to the pole. They found that they 
could scarcely ever get along without “ double banking.” 
They had two sledge crews for three sledges, and they had 
calculated to pull the heavy sledge by the whole fifteen 
men, and to return for the lighter sledges which were to 
come up together, each dragged by its seven or eight 
men. Thus three miles of ground would have had to 
be traversed for every mile made good. In fact even 
the smaller sledges needed almost always the whole 
fifteen men, and after the larger :ce-boat wa» abandoned 
on April roth, there was little difference of weight between 
them. Thus each mile jn advance cost five miles walk- 
ing, three of them full loaded, two through the snow and 
without the steadying support of the drag-ropes. The back 
journeys were found almost as fatiguing as the others. 
From April 16th (Cape Joseph Henry) to May 12th, 
the most strenuous efforts cartied them from 82.493 
to 83.20.26, zc, 3f minutes northing, or about thirty- 
six English miles ine twenty-six days, an average 
of 14 miles a-day advanced, and of seven miles walked. 
‘The advance was soon impeded by the illness of the 
then, It is on the 14th—eleven days from the ship, three 
days from the depot and last land at Cape Joseph Henry 
«ethat we first find the ominous entry, “ pain in his ankle 
and knee, both of which exhibited slight symptoms of 
pufiiness.” On the 16th the patient had to be put on one 
of the sledges, so that already there were only fourteen 
men at the drageropes and ifolbs. more to drag. “On the 
17th another magn cannot drag but is just able to hobble 
after ws,” carrying, that is to say, his own weight, but only 
for half the day, On the zoth both had to be carried, 
and another man fell out from the drag-ropes, Although 
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they dropp a 


ed their ice-boat, 740 Ibs, weight, on the roth, 
on the 2§th q fourth man is reported weak, A fifth man 
“can scarcely walk” on May 2nd, and on May 3rd ail five 
are “ utterly helpless and therefore useless.” On May 
4th “more of the men are complaining of stiffness and 
pain in their legs, which we fear are only the premoni- 
tory symptoms.” Here is a glimpse of the party on 
May 6th :--- 


_ “ The sick men are invariably the cause of great delay 
in starting, as they are perfectly helpless, being even 
unable to dress or undress without assistance. We appear 
to have arrived at a perfect barrier of hummocks and 
portions of floes, all broken and squeezed up and covered 
with deep snow. It is possible we may be able to pene- 
trate these obstacles, eventually reaching larger and more 
level floes, an which we may be able to make more rapid 
progress, We ascended one large hummock, from the 
summit of which the prospect was attything but en- 
ats duis Shag tnc but one vast illimitable sea of hum- 
mocks. The height of this hummock was ascertained by 
means of a lead line, and was found to be from its summit 
to the surface of the snow at its base 43 feet 3 
inches. It did not appear to be a floe-berg, but a mass 
of hummocks squeezed up and cemented together by 
several layers of snow, making it resemble one huge solid 
piece. The travelling has been exceedingly heavy, and 
with the weights on the sledges auymented, the deep 
snow, and a third of our band dors de combat, it is next 
to impossible to advance many fect without resorting to 
‘ standing pulls,’ or the endless ‘ one, two, three, haul.’” 

On the 7th they had to “advance with one sledge, 
unload it, return with it empty, and then bring on the 
gear and invalids.” On the 8th “the interior of our tents 
have more the appearance of hospitals than the habita- 
tions of strang working men. In addition to the cripples, 
four men are suffering from snow blindness,” It is in this 
condition that they struggle through the sea of hummocks., 

“The hummocks around us are of different heights 
and bulk, varying from small fragments of ice to huge 
piles over 40 feet high. Some of these larger ones are 
simply masses of squeezed-up ice, whilst others of great 
magnitude, but perhaps not quite so high, are the regular 
floc-bergs. Between thesc hunmocks, and consequently 
along the only road that is practicable for our sledges 
the snow has accumulated in drifts to a great depth, an 
these forming into ridges render the travelling al] the 
more difficult, Some of the tops of these ridges are 
frozen hard, and tt is no uncommon occurrence to ste 
from deep snow through which we are floundering up to 
our waists, on to a hard frozen piece, and wice versé. 
Occasionally these ridges are only partially frozen, suffi 
ciently only to deceive one, which makes it exceedingly 
disagreeable and laborious to get through.” 

On May 10, “with five out of our little force totally 
prostrate, four others exhibiting decided symptoms of the 
same complaint,” Commander Markham sees that it would 
be “folly to persist pushing on” They have been forty 
days out and are only provisioned for thirty more. On 
the 12th those left decently strong go out in the morning 
for their farthest north—1} miles out from the camp, 3994 
from the pole. There they sang the “ Union Jack of Qld 
England,” the “Grand Pal.cocrystic Sledging Chorus,” 
winding up, like loyal subjects, with “God save the 
(Queen,” n they got back to the sledge they broached 
a magnum of whisky sent for the purpose by a genial 
and henceforth famous ecclesiastical potentate, “the 
Dean of Dundee,” smoked a single cigar apiece, pre- 
sented them ad hoc before leaving the ship, and 
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consumed the solitary hare they bad shot on the 
way out, The story of their return journey is in- 
tensely interesting. On June 7, when they had still forty 
miles to go, and doubtless were near the end of their 
provisions, Lieut. Parr—whose untiring energy and ad- 
mirable “ road-making” made him the very perfection of 
companions for Commander Markham—started alone on 
a desperate walk to the ship forassistance, They had only 
eleven good legs out of thirly- Jour tn the party, and “ even 
some of these ate shaky,” says Markham on May 25. 
Foxtiinately two of them, both excellent, remained to 
Parr a fortnight later. The first death of the party hap- 
pened next day, but the day after, June 9, late m the 
evening, relief came. Parr’s wondeiful walk—far more 
memorable than Weston’s or O'Leary’s— probably saved 
the lives of one or two men of the gallant paity which 
has come nearest of any human being, possibly nearest of 
any living creature, to the solitude of the North Vole. 

Space alone prevents us dwelling on the equally in- 
teresting work done by Aldrich on the northern shore of 
the American continent, and by Beaumont on North 
Greenland. The names of Markham, Aldrich, Beau- 
mont, Parr, and Sir George Nares, have been added 
definitively to the long list of our Arctic heroes. Few 
things have been finer in seamanship than Sir George 
Nares’ passage up Smith’s Sound and Robeson Channel 
into the Palswocrystic sea and home again. The skill 
with which he devised and combined the eaploring par- 
ties and prepared everything so that the utmost was 
accomplished which it was possible for brave men to 
accomplish without useless sacrifice of human hfe, has 
scarcely yet received sufficient acknowledgment either 
from his country or from the public. 








ANTHRACEN 


Anthracen ; tts Constitution, Properties, Manufacture, 
and Derivatives, including Artificial Alicarin, 
Anthrapurpurin, Gc, with ther Appluations im 
Dyeing and Printing. By G. Auerbach, Translated 
and edited by Wilham Crookes, F.R.S, (London: 
Longmans, Green, and Co., 1877.) 

ROM the extent to which the anthracene and arti. 
ficial alizarin industries have grown within the last 

few years, and the interest taken in them in England, it 
has been deemed advisable to bring forward an Engplish 
edition of Auerbach’s text-book on the above subject. This 

work has been carried out by Mr. W. Crookes, from a 

revised manuscript supplied by the author. 

In the author’s preface to this volume we are told that 
since the production of the first German edition four 
years ago, from the amount of new facts recently brought 
to light, ithas been found necessary to make various 
additions, so as to render the treatise complete up to the 
present date. The arrangement of the earlier edition has 
heen to a certain extent adhered to, but made rather more 
systematic, placing certain of the compounds in groups to 
admit of easy reference. 

At the commencement a short acecount of anthracene 
is given, and reference made to the first investigations of 
the body, by Dumas and Laurent in 1832, and the later 
discoveries of Fritzsche, Andersen, Berthelot, Graebe, and 

nin, with some temarks on the views entertained 
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by these two latter chemists, with regard to the conatita- 
tion of anthracene and its derivatives. After describing 
the physical properties of this body, and the different 
modes in which it may be formed, a full description: ts 
entered into of its manufacture on a large scale, from 
coal tar, according to the results obtained by E. Kopp, 
who has made a careful study of the preparation of 
anthracene from soft pitch, A description is also given 
of the furnace best adapted for the distillation of the 
pitch, and the different methods for purifying the crade 
anthracene by extraction with heavy naphtha, and subli- 
mation. 

in treating of the methods for the valuation of crude 
anthracene, the older processes in which it may be ex- 
tracted by means of alcohol or carbon disulphide ane 
mentioned, from their having to a certain extent an his« 
torical interest, but which have been superseded by the 
method of Luck, in which greater accuracy is obtained, 
This latter method depends on the conversion of anthra- 
cene into the theoretical quantity of anthraquinon when 
dissolved in glacial acetic acid and boiled with chromic 
acid. <A full description is given of the hydrides of 
anthracene, and its chlorine and bromine derivatives. In 
the description of anthraqumon, before cntering upon its 
properties and manufacture, the various methods in which 
it may be synthetically formed are discussed, among 
others, the method of Bayer and Caro, by means of which 
the anthraquinon derivatives may be formed from phthalic 
acid and phenolene ; the discovery of which method has 
added much to a clearer conception of the nature of 
anthraquinon. 

The latter half of the volume deals with the history and 
preparation of natural and artificial alizarin, and the con 
sideration of its derivatives. In describmg the different 
processes for the preparation of artificial alizarin, nieation 
is made of the improvement on former methods intra- 
duced by Graebe, Liebermann, and Caro, in which they 
produce it from monosulphanthraquinonate of soda; the 
advantage claimed by these over the other methods being 
the duect conversion of anthracene into bisulphanthra- 
cenic acid, and its transformation into bisulphanthra- 
quinonic acid by cheap oxidising agents, 

Anthraflavic acid, chrysammic acid, purpurin and their 
derivatives receive full consideration, and an appendix ig 
attached containing some practical receipts for dyeing 
with purpurin and artificial alizarin, 

The volume concludes with a most valuable biblfo- 
graphy embracing a list of the substances treated of 
throughout the work arranged in alphabetical order, with 
the names of the authors who’have written on that 
particular branch of the subject, and with exact reference 
to the journals in which the researches have been pub- 
lished. As papers on the different subjects mentioned in 
the volume are scattered over many different periodicals, 
the completeness with which this bibhography has been 
arranged will prove a most valuable assistance to those 
who wish to consult the original memoirs. 

We observe that throughout the edition Mr. Crookes 
has retained the German mode of writing anthracene 
without the final “e”; this may be unimportant, but it 
not the method usually adopted in English text-book; 
There 15 2 slight mistake at the top of page 157 in the 
use of the term “ferrous” instead of “ferric.” ‘This ix . 
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‘tyfteintereinvonmanipenimenecauenatamngratin, 
oubtless 2 slip, but in the particular reaction described 
i of some importance. 

‘We feel sure that Mr. Crookes will receive the thanks 
oi’thase intererted in this subject in England for the care 
and completeness with which he has arranggd and carried 
out the text-book, ’ 


OUR BOOK SHELF 


Haif-Hours among some English Autigutties. By 
Liewellynn Jewitt, F.5.A., &c. (London: Hardwicke 
and Bogue, 1877.) 
ihe ought to be an extremely useful little manual to 
who desire to obtain a knowledge of the vanous 
classes of antiquities to be found in England, both pre- 
historic and Iustoiic. M1. Jewitt writes with fall kaow- 
ge and in a manner that cannot fail to secure the 
attention of the reader. He theorises very little, confin- 
ing himself mainly to a statement of facts im reference to 
the various objects included under the name of antiqutties. 
He speaks of barrows, stane-circles, cromlechs, flint and 
stone implements, bronze instruments, Roman remains of 
various kinds, ancient pottery, arms and armour, sepul- 
chral slabs and brasses, coins, church bells, glass, tiles, 
tapestry, personal ornaments. Thus, it will be seen, Mr, 
Jewitt’s programme is extensive and varied, and although 
much cannot be said in the space at his command, his 
little work will prove a very useful imtroduction to works 
of amore special kind, Not its feast valuable features 
are rs ilustrations—upwards of 300—which accompany 
¢ text. 
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LETTERS TO THE FDITOR 


{Phe Fostor does nat hold hamvcif respansibh for oprntons expressed 
by het correspondents Nather van he undertake to vetuy n, 
ov to corvetpond with the wriuers of, reected mauuicscr tps 
iVo nedice 1 taken of anon mous communications | 


Centralism in Spectroscopy 


In Naturz, vol. xv. p. 489, there are some remarkable 
counter-asseitions by Mr. Christie to certain of my matter-of- 
fact statements on your p. 449, of which the most pressing for 
me to notice is the paragraph wherein he declares that “ the 
Edwburgh Observatory has, for the last /vwr years, possessed 
three spectroscopes which are almost precisely identical with 
those used with such effect by Dr. Huggms,” 

I beg to say that the above 15 not the case, and fur this, 
amongst other reasons, viz, that thouzh three spectroscopes are 
thera in part, they belong solely as yet to 1) M, Office of Works 
in London, whicli office, moreover, decided long since to retuin 
all of them to their maker, in hen of one new spectroscope. And 
Mr. Chiistie must have known of thie perfectly well when he 
wrote the above paragraph, for the carpenters of the department, 
who fetched away, about nine months ago, the one and only colli- 
nyator to all those three partial spectroscopes, in order to send it 
back to its maker, spoke, as a matter of notonety, of Mr, 
Christie himself being the adviser of HLM. Office of Works in 
that transaction, as well as the designe~ of the one new spectro- 
scope ordered by the sichadth, aa to take the place of the 
former three, but not recerved here yet. 

h regard to the other new, and far more important, 
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Greenwich spectroacepe, of which Mr. Christie both chides me 
fox not waiting for the full account lo appear, as he now tntt- 
mates, in a forthcoming number of the 71 occedings of the Royal 
Society, and also challenges te to discuss its pnuciples with 
him at once, I beg to say that my former remarks had reference 
solely ta the official zoe: of last year’s work at the Royal Ob- 
servatory, Greenwich, as published by the Royal Astronomical 
Society in their last Anniversary Report, at p. 162, where all the 
world both may, and I suppose was intended to, see it, and where 
Mr. Christie’s name appeans no more than it did a any letter 
And asin that letter (at your page 450) I wentured to assign 
the uzxv anniversary meeting of the same society as the limit of 
time within which the full practical value of the sasd new Green- 
wich spectroscope will have bewn uxriver at, J do not think we 
can do better thas wait for that time to arrive, 

Prazat Suyris 


15, Royal Terrace, Edinburgh, Apeil 6 
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Parhella and Paraselene seen of March nity, 
sho on March 21, 1877, at Highfield House’ babes 


PERRAPS hie 
many somewhet similar ones d, fortune 
to witness during the last forty years, the chief features heing 
brilliancy and persistency 

Fig % represents the appearance at 8 AM. : an ordinary helo 
of 224° radius, with an elongated mock sun at the apex. This 


momenon is the mast remarkable of ihe 
that it has been my 
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lasted till 9 30 A yw , when, im addition to the halo, a 8, end the 
mock sun, y, there was a second circle, $8 «, of 45 radius, also 
having the true sun for its centre, an mverted portion of a third 
circle, 7 8, of 224 radius having its centre 45° above the true 
sub; also a portion of a fourth circle, ix, of 90 radius, whose 
centre was 90° belowthesun The mork sun, y, was very bright 
and prismatic, as also was the circle, a8 The other rings were 
colourless. 
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Atg9 40AM the portions of circles 7 @ and cx had vanished, 
but a wing-lke portion was now visible, and biuthant (see Fig 3, 
Aw) This remained until 1115 a.m, when only a 8 and the 
mock sun y remamed, lasting all the morning AltI257 PM 
the arc, 2x, again appeared, and was yistble antl £221 M., the 
halo, « 8, anc the mock sun, ¥, Insting tll 5 ¢ vt 

At 740 PM an ordinary lunar halo (28, Fig 5}, and at 
825 pM. @ portion of a second circle, 8¢, of 45° radius, and of 
a third circle, ¢« (of 90° radius) and an elongated mock moon, y, 
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were very yer At :8.31 the ordinary lqnar halo alone 


Bite 45 


9.10 @ portion of a circle, ua, not quibe go* 
reading, (see Fie. 6), but this did not touch te crtcle 
a B, but wag #0° above it. Atg.15 pum. this also vanished, but 
the lunar ‘halo ed as long a9 the mioon was abové the 


on. 
Maevoh oy, at 38 am, wes 4 solar halo 
sane San emt tike the oe png § AM, March a9 
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Fig, x this lasted all day, with the addition at 4 P.M. 
fats oo of the aro ux (being the exect copy of Fig. 4 of 
Match 20), at 6 » Mm, there was the ordinary circle a8, the mock 
enn y, and an inverted portion 9@ (Fig 2) At 6 10 only the 
ondinarg helo remamed, 

From 8PM, tl 940 Pm, (2tst) there was a lunar halo with 


2. 


a A 


Kia 4 


an elongated mock moon; so that a sumilar condition of the 
atmosphere prevailed for thirty-eaght hours 

Whenever the circles were brihant, they were formed in a very 
thin haze-bke cloud, through which the sun o: moon (in esther 
case) shone brightly 

The weather way cold with thick ice in the mourning 
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At8a™M on the zoth the sky was scattered over with thin 
woolly qurri, indistinct in outliné, and dirty-white mm colour, with 
here and there a small prominent white portion (the shy resem- 
bling « sea with a few white wave-crests here ind there) ‘These 
clouds moved in a south current, but ato AM the clouds were 
again floating ui a north-east current, 

Lhe wind on the 20th was north-east, and on the 21st north. 


( 


oa 4 
Fig 6 
Tempera. T 
tare un Dry bulb, Wes bulb | nureon Diy bulb Wetbulb 
9 e @rBt, e ? 
8 ad. 32 3 310 8 aM, 350 32°7 
IPM, Ary Rao 1? iM. 42 t 34.0 
6 PM. 37'5 1 340 6rm 39 7 33 6 
st PM, nm » grey iPM s0.0 28‘3 
March 22, edlat halo and lunar halo, 
” ; | $} rY | 
: ; wolar halo. : 
i2 —-3 lunat halo. E. J. Lowe 
‘tier eadntggaiead, 
gl College 
Re ble the: Claims of Owens C to be 
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of Ragland, will soon be brought before the public in a more 
shape than that of newspaper correspondence. There 
ure one of two conmderations affecting the racmapte which do 
not teem to me to have been brought forward by any of thos 
who have entered mto the discussion, and I shall esteem it 
favour if you allow me briefly to notice these. 

I may premise that no word in this letter is intended’to desogate 
from any claims that Owens College may advance on the ground of 


past or prospective services toleducation in the distniet of England, 
to which its efforts must be principally, though not entirely, con- 


fined. Its almost amposable to over-rate those claims, but when 
they are so put forward as to mmply that Owens eabene is the 
only possible centre for giving degrees in the north of England, 
the dwellers on the banks of the Tyne, the Wear, and the Tees, 
are apt to feel that too little account 1s made both of the necessi- 
ties and of the actual educational resources of ther own part of 
the ‘‘ north of England ” 

In the first place, a careful study of Bradshaw makes it cleag 
that, for the counties of Durham and Northumberland, and even 
the noith-east portion of Yorkshire, a university examination of 
college course 1s at least as accessible m London as at Mane 
chester , so that for these counties the bencfits of Owens College, 
whether as college or umtversity, are practically on a par with 
those of University College, I ondon, and the degree examuina- 
tions of the University of London. 

Secondly, at 18 a fact, although apparently unknown to the 
majority of those who have written on thi» question, that there 
already exists tn the north of England—at Duiham—a umive 
witha Royal Charter for giving deprees in all faculties, and whose 
conditions for giving those degrees combine in an admirable 
manner the modern spint with the strictness of the old requure- 
ments. 

This university was originally founded by the liberality of the 
Cathedral authoritics, who, with a spint worthy of imitation 
elsewhere, set apart certain of their own funds fur the pu 
of giving a liberal education m arts and theology to students 
who for various reasons could not avail themselves of the ad- 
vantages of Oaford and Cambridge As always happens in 
such cases, benefactions of scholarships and fellowships have 
accrued which have considerably increised the funds available 
for educational purposes 

Nor have these funds been restricted, ag many might expect, 
looking at the source from which they come, to sectarian pua« 

While most of the colleves at Oxiord and Cambridge 
were still compelling Jews and Nonconformists to attend rel 
gious services to which they objected, the regulations of the 
University of Durham anticipated the Universities’ Tests Act by 
granting exemption in such cases, and during the last six years 
mare than a thousand pounds a yea: of the umwversity funds has 
been set aside for the purposes of the Science Faculty of the 
university which has its local habitation in Newcastle 

IT may add that the Senate and Convocation of the uncversity 
have in late years adopted a most hberal view wm regard to the 
admission of students of other colleges than those at Durham 
and Newcastle to the degrees which they give, and I have pe. 
sonally little doubt that they would consider with favour any 
scheme fo. extending the area over which then degrees are 
avaulable. 

The seaplane of the desirability of muluplying the number of 
centies for giving degrees 1s 2 widc one, into which I have no 
desire to enter, My only wish 1s that in any consideration of 
the question of romani: a new centre, aif the facts regarding 
its sphere of action and the centpes which already exist within 
what is clurmed as that sphere should be known, 

W STEADMAN ALDIS 

College of Physical Science, Newcastle-on-Tyne, March 24, 


Cenerewantters naabiaich 


The Suspected Intra-Mercunal Planet, Occultation of 
Kappa Geminorum 


MARCH 21 was fine here, but with frequent cleuds, I had 
several observations of the sun from 9 o'clock to 12, Dablin 
mean time, and then at 12.35, 1 3§, 2.0, and 3 So, after which 
the sun become permanently clouded for the remainde: of the 
day The only object remarked was a small spot with a double 
nucleus near the western hmb followed by a few very small 


March 22 was a va I or a3 at se 8 and a 
10.50, 14,25, 12 38, 1.38, £50, 255, 42 3k 
The small of the previous da, comp cisappeated, 
and broad t lacunee feria their place. The lauge apt, 
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at the last observation had so closet the that it 
poe frepdeet if at all, visrble, and the entire dite im one thes be 
‘wig to appear free from spote of any kind. On March 23 the 
stn remained altogether clouded. At night, however, the sky 
ed, and had a good view of the occultation of Kappa 

im, The disappearance was, as usual, instantaneous, 

but immediately after it a delicate ray seemed & shoot out from 
the place of the star in a directioneperpendicnlar to the edge of 


the moon, and the appearance lasted about eight seconds. 
Milbrook, Tuam, Match 24 . BIRMINGHAM 
: « Centauri 


At the meeting of the Royal Astronomical Society December 
8, 1876, Mr. Marth ashed for measures of this binary. 

As the star never reaches more than 11° above my horizon, 
the definition must always be imperfect; but the following 
measures taken on the morning of February 22 appear consistent, 
and may be useful until beiter results are obtained frum the 
southern hemisphere :— 


Epoch 1877'14. Distance. Poustion. 
p= se of 
3 3 64°3 
4 3°7 64°7 
Mean 3°53 64 “4 


The component stars are of about the first and second magnitudes, 

and their colour is yellow. Power employed, 240; defimtion 

very bad. MAXWFLL Han 
Jamaica 
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The Boomerang 


WiUL1, you allow me to add my experience of the use of this 
weapon to that furnished vy your other correspondents? My 
experience is mainly confined to the natives about the ( onda- 
mine and its affuents, where I was frequently in company with 
natives for about a year. They had two capone -one large, 
for war, the other +mall, for game. 1 should think the weapon 
is seldom thrown m war, since most of their contests (such as 
they are)take place in scrubb or fores(,- where it could not le 
used to advantage ; but I have secn a native frightfully cut in 
the abdomen, and was told by a native that he hal been struck 
by a bowmerang thrown by the hostile party. I have seen a 
few of these contests, but never saw the boomerang used in any 
way, The “waddys” were thrown freely, the spear seldom. 
The game boomerang is thrown amang flights of ducks, and also 
parrots when congregated on the trees and gathering nectar from 

iy flowers, aud wuh marked effect. Ius I have seen several 
times, There are two ways of throwing the weapon, which, as 
I could throw 1 well at ane time, I will endeavour to describe. 
It is grasped quite at the end by the right hand aud raised above 
the head, the elbow being bent, the weapon assuming a position 
with its convex edge downwards un a nearly horizontal line at 
right angles to the intended lute of fight. The arm is brought 
weriitly round from left to right, becoming gradually extended 
vatil it xeaches a Jine directly in front of the face, when the 
weapon is delivered from the now straight arm, with the con- 
cave edge towards the line of flight. This is the method of 


throwing inte the air. No dependence can be placed on the 
retum of the weapon within a circle of twenty yarda, though it 


sometimes returns sar eed near the thrower. If it meets 
with an obstacle it is erther stopped and falls dead to the earth, 
or its course is changed. In either case its peculiar motion 15 
destroyed, as must be obvious. In the other method of throwing 
the weapon is held in the same way, but delivered nearly on hine 
with the hip, and made to strike the earth about ten yards in front 
of the thrower, pitching, 1 believe (though it is nat easy to observe), 
on one of its homs. Thenee it ricochels and Hies straight away 
for pethaps seventy or eighty yards, keeping a position of about 
four feet from the earth, and gradually masng until it is spent, Tt 
returns very little ifat all. In this way can it be med for 
war, since in the other it begins to mount at once, and would 
soon be above the enemy's head. The weapon is made of yarions 
woods, a piete with a slight elbow being selected, it is hardened 
by baking. The right form is arrived at by trial, as I have seen 
ge re Moire manifacture. = re to nee 7 
ere jieres, to pay a good price for the two 1 brong 
home, bat they # eanetient epecintens. 


The natives drive ducks. A flight is marked dows on » atnall 
creek ; men are then posted slow the bank, others “aive 
birds towards them, and the boomerangs are thrown as thay 
pass, 1 do nat recollect having scen the weapon ured for groun 
game, se are surrounded and killed with spears 
sticks. ARTHUR WIcoLs | 


Ig Meteorology a Science ? 


THE recent article in Naturu on the Treasury Blue Book, 
relating to meteorology brings into unpleasant prominence the’ 
opinion of the eminent astronomer, Sir G. Airy, that meteoros 
logy is not a science; and the evidence of the eminent physicist, 
Sir William Thomson, to the same effect ; while a celebrate 
philosopher in the columns of the Aorinightly Review has not 
ong since described meteorology as ‘a formless registry of 
acts. 

But surely these eminent authorities have bardly realised the 
great change which has come over the whole aspect of meteoro- 
ogy since the intruduction of synoptic charts ? 

Synoptic meteorology shows that the world is, inca speak- 
ing, covered with shifting cyclones and anti-cyclones, which have 
each, subject to local, diuroal, and other variations, a charac- 
teristic weather, and physical appearance, and one great problem 
of meteorology is to explain the observed weather over any area, 
at any instant, by defining the position of these cyclanes and 
anti-cyclones, It is im fact analogous to that branch of geology 
which explains the scenery and contuurs of any country by the 
oranda of areas of upheaval, crumbling, and subsequent den “ 
ation, 

But there is another problem for the metegrologist to solve, 
viz, Given the position of the cyclones and anti-cy clones at any 
instant, to determine thew future course and changes ; and this 
can even now be done in certain cases. As if the geologist were 
asked what the future course of the present state of the éarth’s 
surface will be, where fresh upheavals or cramblings will occur, 
and what the corresponding changes in scenery will be? In 
this case the position of the meteorologist is far un advance of 
the geologist. 

Sut still another reproach is cast upon meteorology—that the 
knowledge requisite to issue forecasts cannot be eaprersed in 
mathematical furmult: or in emple maxims, Tere, tov, the 
analogy of genology may show that neither fo.mulie nor maxims 
are necessary to make a science, Just as a number of skilled 
gevlogists from long experience, agree ag to the structure of a 
complicated piece of country, so will a number of meteorclo- 
pists agree as to the probable course of any senes of cyclones 
or anti-cyclones. 

The limits of a letter do not permit me to show why mean 
values, or harmonic serics can never much adyance meteorology 
as a science, if any betler argument were needed than their 
failure after a trial of foity ycars, 

But I think we are justified in saying that, since the intraduce 
tion of synoptic methods, meteurology is as much a science as 
gevlogy ; that both are pure observational sciences, and that 
their methods Lave much in common, while in some points 
meteorology is even the further advanced of the two. 

21, Chapel Street, 5. W. RAL ABERCROM BY 
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Atmospheric Currents 


I Hore you will permit me to reply to Mr. Clement Ley's 
letter on atmospheric currents in Nature, vol. xy. p. 450. 

It is certain that the earth’s rotation cannot originate any 
current, but modifies them when onginated. 

We are agreed as to the cause of the trade-winds. The con. 
troversy is as to the questions, Why the trade-winds do nat 
extend to the poles? hat is the cause of the cownter-trades or 
west winds between the trade-wind regions and the poles? and 
what is the cause of the polar depression of the barometer ? 

The polar a waaay of the barometer is dad to the certt:- 
fogal force of the vortex which is constituted by Me counter: 
trades as they circulate round the pole from east to wea, ‘T: 
is @ depression at the contre of every Vortex, as any One may 
see in a wash-basin. os 

The connter-trades are “the reaction of the trade-winds, 
The laws of motion make it smpossible for the winds to have 
any efiect in eapar accelerating or retarding the a a tens 
tion-——supposi t ‘we are in taking as pro 
originate Exalusively as the effect of solar heat, Tier xfect 61 
the tradewinds alone, blowing from east to west, world ‘be t 
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“getard the earth’s rotation, but this is 
entered of the cirotonpolac vartexcs, 


Y carinot ree with Mr, Clement Ley when he says that it 
Snvolves a fallacy td.explain the mean winds, of great currents, 
wa one principle, and the actaal winds, of temporary currents, 
on another, Ifthe great currents were much feebler in propor 
{jon to the temporary currents than they are, the mean preva, 
lence of east winds in the tropics, and of west winds in the 
higher latitudes, woukl be discermble only as a residual fact 
when a tnunber of anemometric observations made at various 
places were completely discussed, Josern Joun MurPHy 
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The Germ Theory 


Your number for March 22 contains a review of my wotk on 
the Germ Theory of Disease, which, in some points, conveys so 
erroneous an impression of my exact position that I must ask 
you to allow me space for a few remarks regarding it. 

Adverse criticism is what the author of such a hook as mine 
expects, andl, to eome extent, desires. 

A fair representation of his views and arguments, is what every 
author may insist on as a right. 

Tt is the misleading manner in which my position is stated in 
your review that has induced me to pen this note, 

To ov e or two of your statements I would refer in itlustration 
of what I complain. 

After acinenay to my expressed belief that contagla are living 
i, gaa paiticles—an opinion held by many eminent physicians 
and men of science—your reviewer says: ‘If, however, the 
particles in sheep-pox, small pox, and vaccine be the infecting 
matter, they are easily seen by the microscope, and ought, there- 
fore, to be found in the blood, but such is not the case.” This, 
the old and stock argument against the germ theory, is specially 
dealt with by me on two different occasions—at p. 25, stg, 
and at p. 204, e/ sey, If it was worth your reviewer's while to 
raise this old objection to the germ theory, it was equally worth 
hus while to make some reference to my explanation of the fact 
on which it rests, Thig he has not done—a manifest unfairness, 

A litde further on the review says: “Increased elimination of 
trea 15 explamed thus: Zhe encreased consumption of liquor san- 
guenis py the contagium party tes lvads to increased formation of 
rédroge csstue aliumen and of urea. It seems by this that con- 
tagium particles have livers and kidneys.” 

he part which I putin italics is put in your review within 
Inverted commas, conveying ea the impression that it isa 
correct quotation from my book. It 1s far from being so. As 
given by you, itis a misquoted short passage, separated from 
its context, and altered to suit the purpose of your review. 

The chapter on mcreased elimmmation of urea 1s perfectly clear 
and intelligible to any ordinary mind, and contains nothing 
which justifies your reviewer i attributing to me, as he has done, 
the absurd belief that contagia are possessed of livers and kidneys. 
Neither is he justified im using the words “eat” and ‘drink ” to 
express the action of a minute organism on its environment. 
Such phraseology can serve only to mislead those who are igno- 
rant of the mode in which these organisms grow ; and is quite 
imappheable to any nutritive process which goes on in such 
organisms as I have described contagia to be. 

ote reviewer quotes my statement that ‘if we were to dleed, 
to parge, to give antimony to, or even simply to withhold food 

water from all the cases of typhus and enteric fever which 
ocout, there oan be no doubt that we should find the mortality 
from these diseases greatly increased ;” and remarks on this, 
“Dr. Maclagan is right here, for by simply withheldsng food and 
water there can be no doubt that he would greatly wcrease the 
mortality by starving his patients to death.” Your reviewer 
seems to be unaware that I refer in these remarks to 2 mode of 
treating fever which at one time did prevail, 

To one other point [ would refer in illustration of your re- 
viewer's inacceracy. 

Fie says “the heat of specific fevers is partly ascribed to the 
propagatjon of the etry hie caualng increased consumption of 
tage, But increase of living matter causes the disappearance 
of beat, not its production.” 

according to this, your reviewer's own somewhat awkward 
statement of the matter, the increased heat is attributed by me 
to intreased consumption of tissup, indirectly brought about hy 
thy tion of the contagium. Nowhere do aay that in- 
ving wnatter causte of heat ; and nowherg 

Gua your reviewer attribute suck 4 statement tome. Quite the 
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contrary. I distingtly say that the increased production of heat 
results from incredhed disinte atiun of the tlaewea | and your 
reviewer distinctly attributes this saying to me, What, then, is 
the meaning of the latter part of the sentence just quoted? Tt 
bears but one interpretation, Your reviewer attaches to the first 
half of the quotation a meaning the reverse of that which it 
conveys. ile saying that I ascribe the increased heat to fan 
creased consumption of tissue, he scems to think that he is sayin 

something quite different, and pens his cnticlsm accordingly. 

he thus misunderstands his own statements, I need, vera 4 
scarcely be surprised at his sometimes misinterpreting mine, I 
da object, however, to such misinterpretations and maccuracies 
ad toned in so influential a journal as Natuay, 

un 


T. MACLAGAN 
SEXUALITY IN PLANTS? 


THE concluding part of the tenth volume of Prings- 
heim’s Fakrbucher contains three papers, one of 
them by Dr. Arnold Dodel, of Zurich, being of the 
highest importance. This paper occupies the greater 
part of the present Heft, and is illustrated by eight 
coloured plates. The title is “ U/othrix sonata, its Sexual 
and Non-Sexual Reproduction, a Contribution to the 
Knowledge of the Lower Limit of Sexuality in Plants.” 
The anatomy and life-history of the Ulothrix is exhaustive] 
treated, the whole paper beng a model of careful a 
accurate research, as wellas a valuable contribution to 
our knowledge of the lower plants. The paper is divided 
into sections, of which the following is a short summary. 














The results given are those obtained during fourteen 
months’ consecutive observation of the plant. The genus 


Ulothrix has been divided into many species, but Dodel 
shows that U. sovtafa is so variable in its different stages 
that most of the so-called species must be reduced to 
one. The alternation of generations is very remarkable 
and divisible into four stages. During the progress of the 
alternation of generation three distinct forms are to be 
distinguished, two being /amenfois generations, and the 
third a zygospore generation. The filamentous gene- 
rations are invariably produced non-sexually and re 
duce themselves repeatedly, forming, in fact, the plant 
known to systematic botanists as Viothrix sonata. The 
third generation, the zygospore, was unknown till dis- 
covered by Dodel. In the long series of filamentous 
generations two distinct forms are to be distinguished. 
The first is produced non-sexually and is the autumn or 
winter generation. It develops non-sexual macrozoo- 
spores and quickly spreads the species in a given locality. 

he second 1s a sexual stage developing microzoospores, 
It arises from the non-sexual macrozoospore, and gives 
rise to the microzoospores which by conjugation form the 
third generation, the zygospore or zoozygospore. 

The production of the microzoospore-forming genera. 
tion terminates the series of filamentous gencrations, 
This stage is found in spring and summer, and by giving 
rise to the zygospores which by remaining in a state of 
rest for some months during the hot dry summer weather, 
reproduce the plant im the autumn. During the hot 
weather the filamentous generations more or less coim- 
pletely disappear. The zygosp6re feneration, although a 
product of gamogenesis, is itself non-sexual. 

Ulothrix sonata exhibits polymorphism in a remark 
able degree, hence many forms looked upan as distinct 
species must be suppressed. This opens up a wide ques- 
tion in regard 1o other alge, and shows how essential it 
is to obtain an accurate knowledge of the life history of 
all forms. 

The cells of Ulothyix give rise to a variable number of 
zoospores, A mother cell may form 1, 2, 4, 8, 16, or 32 
zoospores, theie being no ghvious distinctions between the 
sexual and non-sexual zoospores, On the one side is the 
large macrosoospore with four cilia, and then there is 
every gradation down to the smallest microzoospore 


4 ticher fdv trlesetechaftiche Botanik. H hen von Dr. N. 
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which conjugates, and which is furnished with only two 
ellia, The only distinction between the macro- and 
microzoospores seems te be thut the former have four 
¢cila, the latter only two. When the microzodspores fail 
‘te conjugate they may develop non-sexually just like the 
macrozoospores, This is a fact of the highest importance, 
In this plant, belonging to the lowest group in which 
sexual reproduction occurs, the sexual and non-sexual 
zoospores are hardly to be distinguished, and if by any 
chance union of the sexual zoospores does not take place, 
the zooepore behaves like a macrozoospore and develops 
non-sexually, 

After remaining in a state of rest, sometimes for nearly 
twelve months, the contents of the zygospore break up 
amto zoospores, from which arise the filamentous stage 
of Ulothrix. 

In Ulothrix the conjugating celle are generally mor- 
phologically and physiologically identical, but sometimes 
larger zoospores conjugate with smaller, a difference in 
sex being here indicated. In other cases the micro- 
zoospores which haye not conjugated germinate and give 
rise to individuals capable of reproducing. The study of 
the formation and subsequent development of the 
rygospore shows that the product of conjugation is to be 
considered as a new sexually-produced generation. It is 
a unicellular plantiet, with a root-like process and a 
slowly-growing plant-bedy which performs the function 
of assimilation. It in fact represents the embryo and the 
sporophore of the Pteridophytes. The root-end of the 
plantlet is formed by the union of the germinal spots of 
the conjugating microzoospores, while the assimilating 
giant-body represents the united chlorophyll-bearing parts 
of the zoaspore. 

The Ulothrix is thus one of the Zygosporex, and is 
probably related to Hydrodictyon, but it shows certain 
affinities to Sphwroplea, the lowest of the Oosporez. 

As this part concludes the tenth volume of this serial, 
a most useful table of contents and special index of 
names of plants and details treated of in all the papers 
in the ten volumes has been added by Herr Zopf. This 
enables the student at once to refer to any given plant, or 
even to the part of it described in the various papers. 

W. R. McNarn 
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THE ROVAL NAVAL COLLEGE, GREENWICH 


N February 1, 1873, the ints Naval College was 
optned at Greenwich, “for the purpose of providing 
for the education uf naval officers of all ranks above that 
of midshipman in all branches of theoretical and scien- 
tific study bearing upon their profession.” The first 
annual report on the Royal Naval College thus esta- 
bhabed has been recently presented to both Houses of 
Parliament, 
When the College was established it was determined 
by the Admuralty to bring together in it all the necessary 
means both for the higher education of naval officers and 
also of others connected with the navy. During the 
session which terminated®last year four captains, four 
commanders § nincty-three lieutenants, and eight navi- 
gating-lheutenants joined the college as students, but 
of these only one captain, thirty-three lieutenants, and 
three navigating-lieutenants went through the whole nine 
months’ course, Pine one captain, two commanders, 
ity lieutenants, and three navigating-lieutenants under- 
‘went the final examination. Besides these offi who 
may all be regarded as being purely voluntary students, 
there was also a large number of others studying at the 
collage, with a view to passing certain examinations, 
which would ify them either for promotion or ad- 
vancement or for appointment to some special branch or 
d ment of the service, 
inally, ten private stadents are reported as having 
passed through a coutse of instruction, nine of the 
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number being foreign officers, s fact which testifies to t 
estimation in which the college is held abroad, dx 
With regard to the subjects of atudy we find 
sides the course of mathematics, which is compulsory ft 
all students, systematic courses of instruction, extending 
over thé entire session, are given in physics, chemistry 
steam, navigation, and nautical astronomy, marine suf 
veying, permanent and field fortification, military survey: 
ing and drawing, military histery, foreign lan ce 
namely, French, German, and Spanish—and in md 
drawing. Special courses of lectures are algo given of 
various aubjects, among which the haba seem to be 
the Structural Arrangements of Men-of-War, Interns 
tional Law, Naval History, and Practical Ship-building, 
sae venspdeaone nine saneinnisn lumenal quaencasenemmedyemiuanseainenaath-esyntenbiaine 
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TYPICAL LAWS OF HEREDITY? 


Il. 

IRST let me point out a fact which Quetelet and al 
writers who have followed in his paths haye unac: 
countably overlooked, and which has an intimate bearing 
on our work to-night. It is that, although characteristics o 
plants and animals conform to the law, the reason of thei 
doing so is as yet totally unexplained. The essence of thx 
law is that differences should be wholly due to the collec: 
tive actions of a host of independent Je/ty influences ir 
various combinations, as was represented by the teeth o 
the harrow, among which the pellets tumbled in various 
ways. Now the processes of heredity that limit the 
number of the children of one class such as giants 
that diminish their resemblance to their fathers, and kil 
many of them, are not petty influences, but very im 
portant ones, Any selective tendency is ruin to the lag 
of deviation, yet among the processes of heredity there i 
the large influence of natural selection. The conclusics 
is of the greatest importance to our problem. It is, tha 
the processes of heredity must work harmoniously wit 
the law of deviation, and be themselves in some sense 
conformable to it. Each of the processes must show thi 
conformity separately, quite irrespectively of the rest. I: 
is not an admissible hypothesis that any two or more 0 
them, such as reversion and natural selection, should fol 
low laws so exactly inverse to one another that the oni 
should reform what the other had deformed, because cha 
racteristics, in which the relative importance of the variow 
processes is very different, are none the less capable o 

conforming closely to the typical condition. 

When the idea first occurred to me, it became evident 
that the problem might be solved by the aid of a 
moderate amount of experment. The properties of the 
law of deviation are not numcrous and they are 
peculiar. All, therefore, that was needed from experi 
ment was suggestion. I did not want proof, becaute th 
theoretical soe. Boe of the problem would afford that 
What I wanted was to be started in the right direction, | 

I will now allude to my experiments, I cast about fa 
some time to find a A gt apunid a possessed of some measur 
able characteristic that conformed fairly well to the law 
and that was suitable for investigation. I determined tr 
take seeds and their weights, and after many preparatory 
inquiries, fixed upon those of sweet-peas, They wert 
particularly well suited to my purposes; they dq nq 
cross-fertilise, which is a very exceptional condition i the; 
are hardy, prolific, of a convenient size to handle, an 
their weight does not alter when the air ia damp or dry 
The little pea at the end of the pod, so characteristic o 
ordinary peas, is absent in sweet peas. 1 weighed seed 
individually, by thousands, and treated them @& & censt: 
officer would treat a large population. Then 1° selecter 
with great pains several sets for planting. Each set con 
tained seven little packets, and in each packet were tet 
seeds, ty of the same weight. Number one of thy 
packets contained giant seeds, alf as nearly as 
of + 3° of deviation. Number seven con vet} 
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sthall seeds, all of — 3° of deviation. The intermediate 
packets pices caat #o the intermeiiiate de- 


grees + at 1° and o°. As thé seeds are too small to 
exhibit, 1 have cut out discs of paper in strict propdrtion 
ti their sizes, and strips in strict proportion to their 
weights, and have hung below them the foliage produced 
by ore comiplete set. Many friends and acquaintances 
each cere gee as and ane = einige ages 
set, So that simultaneous experiments gong n 
watious parts of the United Kingdom. Two proved 
failures, but the final result was this: that I obtained the 
gore or less complete produce of seven sets, that is 
9xK7M ive 490 rage weighed seeds. 

It would be wholly out, of place if 1 were to enter into 
the details of the experiments themselves, the numerous 
little difficulties and. imperfections in them, or how I 
balanced doubtful. cases, how I divided returns into 

ps, to see if they confirmed one another, or how I 
conducted any other of the well-known statistical opera- 
tions, Suffice it to say that I took immense pains, which 
if 1 had understood the general conditions of the problem 
as clearly as I do now, I should not perhaps have cared 
to bestow. The results were most satisfactory. They 
gave me two data, which were all that I required in order 
to understand the simplest form of descent, and so I got 
at the heart of the problem at once. 

Simple descent means this, The parentage myst be 
single, as in the case of the sweet peas which were not 
cross-fertilised, and the rate of production and the inci- 
dence of natural selection must both be independent of 
the characteristic. The processes concerned in simple 
descent are those of Family Variability and Reversion. It 
is well to define these words clearly. By family varia- 
bility is meant the departure of the children of the same 
or similarly descended families from the ideal mean type 
of all of them. Reversion is the tendency of that ideal 
mean type to depart from the parent type, “reverting ” 
towards what may be roughly and perhaps fairly described 
as the average ancestral type. If family variability had 
been the only process in simple descent, the dispersion of 
the race would indefinitely increase, with the number of 
the generations, but reversion checks this increase, and 
brings it to a standstill, under conditions which will now 
be explained. 

On weighing and sorting large samples of the produce 
of each of the seven different classes of the peas, I found 
in every case the law of deviation to prevail, and in every 
cage the value of 1° of Sexson, to be the same. I was 
certainly astonished to find the family variability of the 
produce of the little seedg to be,equal to that of the big 
ones, hut #0 it was, and I thankfully accept the fact, for if 
it had been otherwise I cahgot imagine, from theoretical 
considerations, how the problem, could be solved. 

_ The next great fact was that Reversion followed the 
simplest possible law; for the proportion was constant 
between the deviation of the mean weight of the produce 
generally and the deviation of the parent seed, reckoning 
in every case from one standard point. In a typical case, 
that standard must be the mean of the race, otherwise the 
deviation would become unsymmetrical, and cease to 
conform to the law, 

Ihave adjusted an ratus (Fig, 1) to exhibit the action 
play two ne we may consider ther to act not 

succession, and it is purely a matter 
of, convenience which of the two we suppose to act the 
first. 1 suppese first Reversion thea Family Variability, 
That is to say, I suppose the parent first to revert and 
theri to tend to breed his like, So there are three stages : 

; the epee of parents, (2) that of reverted parents, 

4) that of their offspring, In arranging the apparatus | 

ve supposed the population to continue uniform in 
numbers, This is a matter of no theoretical concern, as 
the whole of this memoir relates to the distinguishing 
apsorute 
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nubsber of individuals in those samples, The apparates 
consists of a row of vertical compartments, with trap. 
dwors below them, to hold peHets which serve as repré: 
sentatives of a population of seeds. I will begia with 


showing how it expresses Reversion. In thé upper 
stage of the apparatus the number of ia 
each compartment esents the relative number in 


a population of seeds, whose weight deviates from 
the average, within the limits expressed by the dis. 
tances of the sides of that compartment from the 

oint. ‘Fhe correct shape of the heap has been ensured 
y =| having cut a slit of the proper curvature in the 
board that forms the back of the apparatus. As it i¢ 
glazed in front Ihave only to pour pellets in from above 
until they reach the level of the slit. Such overplus as 
may have been poured in will run through: the slit, tc 
waste, at the back. The pellets to the right of the 
heap represent the heaviest seeds, those to the lefi 
the lightest. I shatl shortly one the trap-door on 
which the few representatives of the giant seeds rest. 
They will run downwards through an inclined sheot, 
and fall into another compartment nearer the centre 
than before, | shall repeat the process on a second 
compartment in the upper stage, and successively on 
all the others, Every shoot converges towards one 
standard point in the middle vertical line ; thus the pre- 
sent shape of the heap of pellets is more contracted ix 
width than it was before, and is of course more huinped 
up in the middle. We need not regard the humping wp | 
what we have to observe is that eac ee of deviatior 
is simultaneously lessened, The effect is as though the 
curve of the first heap had been copied ona stretched 
sheet of india-rubber that was subsequently released, 1 
ig obvious from this that the process of reversion. co- 
operates with the general law of deviation. Fig. 6 shows 
the precipi of the process of reversion clearly. 

I have now to exhibit the effects of variability among 
members of the same family. It will be recollected that 
the produce of peas of the same class deviated normally 
on either side of their own mean weight; that is ta 
say, I must make the pellets which were in each of the 
upper compartments to deviate on either side of the 
compartment in which they now lie, which corresponda 
to that of the medium weight of their produce. | 
open the trap-door below one of the. compartments 
in the second stage, the pellets run downwards through 
the harrow, dispersing as they,run, and form 2 little 
heap in the lowest compartments, the centre of which 
heap lies vertically below the ¢rap-door through which 
they fell This is the contribution to the succead- 
ing generation of all the individuals belonging to the 
compartment in the upper stage from which they came. 
They first reverted and then dispersed. I open another 
trap door, and asimilar process is gone through ; a few 
extreme pellets in this case add themselves to the first 
formed heap. Again, I continue the sua ; heap adds 
itself to heap, and when all the pellets have fallen through, 
we sec that the aggregate contributions bear an exact te« 
semblance to the heap frofh which we originally started, 
A simple formula (see Appendix) expresses the canditions 
of equilibrium, 1 attended to these, when I cut out the 
slit in the back board of the upper compartment, by which 
the shape of the original heap was regulated. Thus it 
follows from the formula that if deviation after. reversion 
was to deviation before reversion az 4 to 5, and if 1° of 
family variability was six units, then the valye ef r° in the 
population must be ten units. tte we 

t is easy to prove that the bottom heap is strictly a 
curve of deviation, and that its scale tends invariably te 
become the same 39 that of th: upper one. It will he 
recollected that I showed that every variety of curve of 
deviation was producible by variations in the length of 
the harrow, that if the pellets wece intercepted at 
successive stages of their descent they would form @ sik- 
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ee ee The | most favoured by natural selection, is the dae in ahich 
ciatve in the second stage ma! be locked the demetite of excess or defi are most frequently 
aa ene of theae interonpta ; all, ia sinking balanced, tae therefore Tot guccanoable ho Locke i 


that i receives 
te the third stage being an additional dose of dispersion. 

‘Aa regatds the precise scale of deviation that cha- 
vacterises each let us trac im 
rs histery of the descendants of a single medium- 

seed. In the gr Spal, aqgakerrce the differences are 
merely those due to family variability; in the second 
generation the tendency to wider dispersion is somewhat 
restrained by the effect of reversion ; in the third, the dis- 
persion ‘again increases, but is more largely restrained, 
and the same process continues in successive generations, 
until the step-by-step progress of dispersion has been 
overtaken and exactly checked by the growing antago- 
nism of reversion, Reversion acts precisely after the 
law of an elastic spring, as was well shown by the illus- 
tration of the india-rubber sheet. Its tendency to recoil 
increases the more it is stretched, hence equilibrium 
must at length ensue between reversion and family varia- 
bility, and therefore the scale of deviation of the lower 
heap must after many generations always become identical 
with that of the upper-one, 

We have now surmounted the greatest difficulty of our 
problem ; what remains will be shortly disposed of. 
This refers to sexual selection, productiveness, and na- 
tural selection. Let us henceforth suppose the heights 
and every other characteristic of all members of a popu- 
lation to be reduced to a uniform adult male standard, so 
that we may treat it as a single group. Suppose, for 
example, a female whose height was equal to the ave- 
ae female height + 3° of temale deviation, the equi- 
valent in terms of male stature is the average male 
height -+- 3° of male deviation, Hence the female in 


question must be registered not in the feet and inches 
of her actual height, but in those of the equivalent male 
stature. 


On this supposition we may take the numerical mean 
of the stature of each couple as the equivalent of a single 
parent, so that a male parent plant having 1° deviation 
aod a female parent plant having 2° of deviation, would 
together rank as a single fertilised plant o + 1}. 

n order that the law of sexual selection should co-ope- 
rate with the conditions of a typical population, it is 
necessary that selection should be we/, that is, that there 
should not be the least-tendency for tall men to marry 
tall women rather than short ones. Each strictly typical 

uality taken by itself must go for nothing in sexual selec- 
fon Under these circumstances one of the best known 
properties of the law of deviation (technically called that 
of “ two fallible measures ”) shows that the population of 
sums of couples would conform truly to the law, and the 
walue of 1° would be that of the original population multi- 
plied by 4/2. Consequently the population of means of 
couples would equally con'orm to the law, but in this case 
the 3° of ori inal deviation would have to be divided by 
»/2, the deviations of means of couples being half that of 
sums of couples. 

The two remaining préces8es are productiveness and 
survival. Physiologically they are alike, and it 18 reason- 
able to expect the same general Jaw to govern both, 
Natural selection 1s measured by the percentage of sur- 
vival among individuals born with like characteristics, 
Productiveness is measured by the average number of 
orga from all poe on — ae ag hapr bhp 
tut if m siologically oked u as the per- 
centage o Jeitval of a vast and ankaawa number of 

sible embryos, producible by such parents. The num- 
ber being utknowh creates no difficulty if they may be 
considered ta be, on the average, the same in every class. 
Experiment could tell me little about either natural selec- 
tion or prodzictiveness. What I have to say is based on 
plain theory. I can explain this best by the process of 
natural selection, Im ¢ach species, the height, &e., the 
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law of 


oaxksman, her aim being subject to the same 
tbe apsl et cer ir f te pean nice ac"™h 
either si ¢ at, 

would not be difficult, but it would be tedious, to justi 

the analogy ; however, it is unnecessary t¢ do #0, as 

propose to base the analogy on the exigences of the type 
cal formula, no other supposition being capable of ful- 
filling its requirements, “Suppose for a moment that nature 
aims, aS @ ma » at the medium class, on purpose 
to destroy and not to saveit. Let a block of stone (Fig. 4) 
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represent a rampart, and let a gun he directed at a vertical 
line on its side on purpose to breach it: the shots would 
fall with the greatest frequency in the neighbourhood of 
the vertical line, and their marks would diminish in fre- 
quency as the distance increased, in conformity with the 
law of deviation. Each shot batters away a bit of stone, 
and the shape of the breach would be such that its hori- 
zontal outline will be the well-known curve, This would 
be the action of nature were she to aim at the destruction 
of medium sizes. Her action as preserver of them is the 
exact converse, and would be represented by a cast that 
filled the gap and exactly replaced the material that had | 
been battered away. The percentage of thickness of wall 
that had been destroyed at each degree of deviation is 
represented by the ordinate of the curve, therefore the 
percentage of survival is also an ordinate of the same 
curve of deviation. Its scale has a special value in each j 
instance, subject to the general condition in every typical’ 
case, that its o° shall correspond to the o° of deviation of 
height, or whatever the characteristic may be. 

In Fig. 5 the thickness of wall that has been destroyed 
at each degree of deviation is represented by the corre- 
sponding ordinate of the horizontal outline of the portion ; 
which remains. Similarly, in the case of an original, 
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population, in which each class was equally numerous, | 
the amount of survivors at each degree af deviation is | 
also represented by the corresponding ordinate of this or] 
a similar curve, 
But in the original population at which we are sup~j 
posing nature to aim the representatives of eath clase: 
are not equally humerous, but are arr according ‘ 
to the law of deviation; the middie class being mest | 
numerous, while the extreme classes are but scantil 
represented. ‘The ordinate of the above-menti ‘ont. 
line will in this case represent, not the ehrolude aumber, but 
the gercentage of sutvivors at each degree of deviation. 
(Te be continuem) 
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ON THE oh hadl i CONTINUOUS MANY- 


WO DIMENSIONS AND | 


SS 
OR FINITE EXTENT" 


NE of the most remarkable speculations of the pte- 
QO sent century is the speculation that the axioms of 
geometry may be only approximately true, and that the 
actual properties of space may be somewhat different 
from those which we are in the habit of ascribing to it, 
It was Lobatchewsky who first worked out the con- 
ception of a space in which some of the ordinary laws of 
geometry should mo Jonger hold good. Among the 
axioms which lie at the foundation of the Euclidian 
scheme, he assumed all to be true except the one which 
relates to p straight lines. An equivalent form of 
thie axiom, and the one now generally employed in works 
on gtometry, is the statement that it is impossible to 
draw more one straight lime parallel to a given 
stvaight line through a given point outside it. In other 


words, if we take a fixed straight line, a8, prolonged in- 
finitely in both directions, and a fixed Points P, outside it; 
then, if a second straight line, also infinitely prolonged in 
both directions, be made to rotate about P, there is on/y 
oxe position in which it will not intersect AB. Now 
Lobatchewsky made the supposition that this axiom 
should be untrue, and that there should be a finite angle 
through which the rotating line might be turned, without 
ever intersecting the fixed straight line, A.B. And in fol- 
lowing out the consequences of this assumption he was 
never brought into collision with any of the other axioms, 
but was able to construct a pertectly self-consistent 
scheme of propositions, all of them valid as analytical 
conceptions, but all of them perfectly incapable of being 
realised in thought, 

Many of the results he arrived at were very curious ; 
such as, for instance, that the three angles of a triangle 


would not be equal totwagight angles, but would 
be aa ge Ies8 than two right anges a aaantity propor- 
tional to the area of the triangle. If we were to increase 


the sides of such a triangle, keeping them always in the 
same proportion, the angles would became continually 
smaiier and smaller, until at last the three sides would 
pri to form a triangle, because they would never meet 

There are many other assumptions, at variance with 
the axioms of Euclid, which ae be rade respecting dis- 
tance-relations, and which yield self-consistent schemes 
of propositions differing widely from the propositions of 
chia poh barely seé, therefore, that geometry is only a 
partiouls pies of @ more general science, and that the 
Conception of space is a particular variety of a wider and 
more génetal conception, * This wider couce tion, of 
which time and space are chlar varieties, it bas been 
proposed to denote by the term manifaldness. Whenever 
a general notion is susceptible of a variety of specialisa- 
tions, the aggregate of all such specialisations is called a 
manifoldness. Thus space is the aggregate of all pornts, 
and each point is a specialisation 4 
Position, Inthe same way time is the aggregate of all 
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yal sotian of sasition in time. Spage and time 
fart, of all ee the = with which we are 
concerned. 5 

Now there ia an important feature in which these 
manifeldnesges agree. They are both of them of such 3 
nature that So limit can be conceived to their divisibility, 
However near together* two points in space may he, we 
can always conceive the existence of intermediate ale 
And the same thing holds in regard to time, Mat 
maticians express this fact by saying that space and time 
are continuous manifoldnesses. But there is another 
ture, equally important with the foregoing, in regard to 
which space and time are strikingly contrasted. If we 
wish to travel away from any particular instant in time, 
there are only two directions in which we can set out. 
We must either ascend or descend the stream. But from 
@ point in space we can set out in an infinite number of 
directions. This difference is expressed by saying that 
time is a manifoldness of one dimension, and that space 
is a manifoldness of more than one dimension. An aggre. 
gate of points in which we could only travel backwards 
or forwards would be, no? solid space, but a ive. A line, 
therefore, is a manifoldness of one dimension. A surface, 
again, may be regarded as an aggregate of lines; and it 
is an aggregate of such a nature, that if we wish to travel} 
away from a particular line, there are only two directions 
in which we can set out. It is therefore a line-aggregate 
of one dimension, Considered ag a paint-aggregate it 
has two dimensions, and accordingly it is a manifoldness 
of two dimensions. In the same way it will be seen that 
solid space is a manifoldness of three dimensions. 

I have endeavoured by these remarks to explain what 
is meant when we speak of a continaous manifoldness of 
two dimensions, It is the object of this paper to commu- 
nicate some results I have arrived at respecting the pro- 
perties of the simplest of such manifoldnesses which 
a finite extent. The existence of the particular manifoldr 
nezs I shall endeavour to describe has been referred to ia 
a remarkable lecture by Prof. Clifford on “The Postu- 
lates of the Science of Space,” but, so far as I am aware, 
its properties have not hitherto been worked out in detail. 

The simplest of all doubly-extended continuous mani« 
foldnesses 1s the J/ame, But it is not a manifoldness of 
finite extent. It reaches to infinity in every direction, 
and its area is greater than any assignable area. It is 
therefore not the manifoldness of which we are in search, 
Now the circumstance in which the plane differs from 
those doubly-extended manifoldnesses which are next to 
it in order of simplicity, is the possibility that figures 
constructed in it may be magnified or diminished to any 
extent without alteration of shape ; in o her words, that 
figures which can be constructed in it at all can be con- 
structed to any scale. That this property is not possessed 
by curved surfaces, may be scen by considering the case 
of a spherical triangle. If the sides of a triangle con- 
structed on a given sphere be all of them increased of 
diminished in the same proportion, the shape of the 
triangle will not remain thegame. Now it has been found 
by Prof. Riemann that this property of the plane is equi- 
valent to the following two axioms ;—-(1) That two geodesic 
lines which diverge trom a point will never intersect again, 
or, as Euclid puts it, that two straight lines cannot in- 
close a space ; and (2) that two geodesic lines which do 
not intersect will make equal angles with every other 
Oe line, The second is precisely equivalent to 

uctid’s twelfth axiom, Deny the first of these axionts, 
and you have a manifoldness of uniform positive curva- 
ture; deny the second, and you have one of unifartn 
negative curvature, The plane lies midway between the 
two, and its curvature is zero at every point, 

Let us consider, then, the case of a doubl Ges 
manifoldness, of which the curvature is uniform aty 
positive, The first of the before-mentioned two axigms 
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{¢ no longer true, ere eee eka from wpoint 

Ge ‘det continue to diverge for ever, They ment again 
The which presents 


and fhclose a space. first tien 
dtuaif is with reference to the duuatinn of the piiat towards 
which they ultiniately converge, In the case ofa 
surface they will converge towards a point which pr on 
rated from the starting-point by half the*length of a 
peodesio line. And this isthe only case we are able to con- 
ceive. The surface of a sphere is the only doubly extended 
tranifoldness of uniform positive curvature which geometry 
recognises, and it is the only one which we can figure to 
onrenives in thought. Itis not, however, the simplest of 
such manifoldnesses, To obtain the siinplest case we must 
that the point towards which two geodesic lines 
Goaverge 33 separated from their starting-point, not by 
hai/, but by the entire length of a geodesic line; or, what 
amounts to the same thing, that it codnciaes with the 
atarting-point. It is true that we are utterly unabie to 
figure to ourselves a surface in which two geodesic lines 
shall have only one point of intersection, and shall yet 
inchose a space. But we are perfectly at liberty to reason 
about such a surface, because there is nothing self-contra- 
dictory in the definition of it, and because, therefore, the 
analytical conception of it is perfectly valid. It is the 
simplest continuous manifoldness of two dimensions, and 
of finite extent, and those few properties of it which | 
have worked out appear to me to be very beautiful. In 
order to make my observations more intelligible, ] shall 
for the future speak of it as a surface, and its geodesic 
Mines 1 shall speak of as straight ines. I have the highest 
authority for using this nomenclature, and though it will 
pt aoa to my theorems a paradoxical sound, it is 
lated, J think, to give a juster idea of their meaning, 
than if I were to use the more accurate, but less familiar 
tering. 

Assuming, then, a8 the fundamental properties of our 
surface, that every straight line is of finite extent {in other 
words, that a point moving along it will arrive at the 
position from which it started after travelling a finite 
distance}, and that two straight Imes cannot have two 

ints in common, the first corollary I propose to estab- 
fish ig that all straight lines in the surface are of equal 
extent. 

Let A, B, be two straight lines in the given surface. If 
possible, let a be greater than 8, From 4 cut off a portion 
equal tok Let P,Q, be the extreme points of this seg- 
ment, and let R be any point in B Apply the line a to 
the line B in such a manner that the point P falis on the 
point R, then, since in a surface of uniform curvature 
equal lengths of geodesic lines may be made to coincide, 
the segment PQ will coincide with the entire straight line 
B. Hence Q will fall upon R. But P coincides with R, 
and P ahd © do not coincide with one another, since PQ is 
Jess than the entire straight lime a; theréfore Q cannot 
toincide with R. Hesce A camfiot ‘be greater than B. 
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very approptistely be called its opposite point, « ft j 
obviars that the distance between tay tae 
points will be same as the distance between their 


osite pai 
Peet tts how cohsider the case of a mitaber of 
lines bari from a centre. {n each of then: there 
be a point es is opposite to that centre. And it will 
be a separate point for every separate straight line, For 
no two straight lines can have two points in 
and since these radiating lines have a common centre of 
radiation, they can have no other point in commen, 
Hence, if we su one of these lines to rotate about 
the centre, the paint opposite to the centre will describe 
a continuous line, and one which finally returns into itself, 
1¢ is the locus of all points in the surface opposite to the 
centre of radiation, What now is the character of this 
locus? In the first place it is a line which is of the same 
shape all along, and of which all equal segments there- 
fore can be made to coitcide. For any two positions of 
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the rotating line which contain a given angle may be 


The straight lines here spoken of are, of course, not | placed upon any other two positions which contain an 


terminated straight lines. : 
is that the entire length of all straight lines in the given 


surface is the same. The cerresponding proposition in | cide, and by parity 


hat the proposition asserts | equal angle. Then, since the length of all straight lines 


in the surface is the same, the opposite points will coin- 
of reasoning all intermediate points 


spherical geometry is that all great circles of a given | of the locus. Rygst, in the second place, the locus is also 


aphere are equal. 


There are a great many other analogies between the | may be approa 
; ry surface here treated of and the surface of a | different way 
ere. its straight lines, though they are like the straight | centre, whet 


Lines of wm plane in the circumstance that any two of t 
have aaly one point of intersection, are in many 
respects analogous to great circles. In any of its stra 
lines, for ingtance, each point has a sap degen t 
which is opposite to it, and fasther from it than any other 
point in the line. Far if by sefting out from a point and 
travelling a finite distance in a particular direction we 
get back to the sesh. 27g there must be a point half 
Way om our journey w. is farther from the starting- 
point than any other point in the line, and which may 


its extreme points joined to 


int in it 
ed from the centre of radiation in two 
a, and it is at the same distance from that 


on both sides. For each 


of the same sh 


er it be approached in the one way or the 
Any particular segment, in fact, of the locus bas 

centre of radiation by 
ines which are of equal length, and which include 
an vale angle-—lines, therefore, which may be made 
to coincide, Since this is the case for any segment 
whatever, and for every subdivision of a segment, all 
the points of a segtnent will atill remain on it Wf the 
segment be tarmed round and applied to itself, Hence 
the locus is of the same shape, whether viewed front the 
one side or the other, Bat since it is also of fhe 
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game shape all along, it satinfies Letbnitz’s definition of a 
stréight Line, and t" 4 in fact, @ geodesic line of the 
surface, 


Hence we have this second proposition—that all points 
the surface opposite to a given point lie in a straight 


From the method of its construction, this straight line 


_ is farther from the given point than any other line in the 


kance from it along thelr whole 
these branch 


surface, Travelling from the given point as a Sigg ee 
whatever direction we might set out, we should, after 
completing half our journey, arrive at this farthest straight 
line, we should cross it at right angles, and we should 
then keep getting nearer and nearer to our starting-point, 
until we finally reached it from the opposite side. 

Each separate point in the surface, moreover, has a 
separate farthest line, For if any two points be taken, 
the points opposite to them on the straight line which 
joins them will be distinct. Hence their farthest lines will 
cut this joining line in two separate poimts. They must, 
therefore, be two separate lines, for the same straight line 
cannot cut another straight lire in two separate points. 
In a similar manner it may be shown that each straight 
line in the surface hag a separate farthest point. Hence 
there exists a reciprocal relation between the points and 
straight lines of the surface, a relation which we may ex- 
press by saying that every point in the surface has a pales, 
and that every straight line in the surface has a Jove. It 
is then easy to show that when a point is made to move 
along a straight line its polar will turn about a point, and 
that when a straight line is made ta turn about a point, 
its pole will move along a in 6 line. 

It is interesting to compare these propositions with the 
corresponding ones in spherical rupee Oe There, too, 
each point has a farthest geodesic line; that 1s to say, a 
geodesic line which is farther from it than any other 
geodesic line on the sphere. But cach geodesic line has 
two farthest peints or poles, instead of having only one. 
Hence there is not that perfect reciprocity of relationship 
between points and geodesic lines which exists in the 
surface we have been examining ; and this is one of the 
many ways in which the sphere shows itself to be inferior 
to that surface in simplicity. 

The most astounding fact I have elicited in connection 
with this surface is one which comes out in the theory of 
the circle. Defining a circle as the locus of points equi- 
distant from a given point, we shall find that it assumes 
a very extraordinary shape when its radius is at all 
nearly equal to half the entire length of a straight line, 
For let us again figure to ourselves a number of straight 
lines radiating from a polat. Let Ra the total length 
of each straight line, .Then the @ipposition we have to 
make is that the radius of out circle shall be nearly equal 


to = Let us suppose it equal to — — m, where mz is 


small as compared with Z, Each of the radiating lines 
will cut the circle in two points, and each of these points 


will be at a distance from 0 equal to uM — mt or : ~+- nt, 


according as the distance is measured in the one direction 
or the other, And their distance from each other will be 
equal to 2 #3, that is to say, it will be comparatively small. 
But each point on the polar of o will be at a distance 


from © equal to = Hence each point on the circle will 


be at a distance from this Polar equal to t, Moreover, 
every point at a distance of az from the polar will be a point 


on the circle, because it will be at a distance of > 7M 


from. o, But the locus of points at a distance of m from 
the straight line, AB, will consist of two branches, CD 
and # ¥, one on either side of AB, and at the same dis- 

t Yength. It is true that 
es formiin reality a, single continuous line. 
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A point travelling along from C to p, and further in the 
saIne direction, would ultimately appear at H, travel gr 
t 


to F, and then, after a further journey, a 
point C. But this does not alter the fact when 2 
small portion only of this line is contemplated, it pre- 


sents the ut ery of two straight lines, each of them 
parallel to, add equidistant from, a 8. 
In the limiting case, where the radius becomes equal 


s » e ¢ 
to S cD and EF both of them coincide with an, The 


circle merges into a straight line, and becomes, in fact, 
the polar of its own centre. It is not, indeed, quite accu. 
rate to say that it merges into a straight line, for it re. 
duces itself rather to two coincident straight lines, and ite 
équation in co-ordinate geometry would be one of the 
second degree. 

In regard to the surface here treated of, it is easy to see 
that, as with the sphere, the smaller the portion of it we 
bring under our consideration, the more nearly 
properties approach to those of the plane. Indeed, if we 
consider an area that is very small as compared with the 
total area of the surface, its properties will not differ een. 
sibly from those of the plane. And on this ground it Was 
been argued that the universe may in reality be of finite 
extent, and that each of its geodesic lines may return dite 
itself, provided only that its total magnitude be very pest 
as compared with any magnitude which we can bring 
under our observation. 

In conclusion, I cannot do better than quote the passage 
in which Prof. Clifford explams what must be the consti- 
tution of space if this hypothesis should be true, “In 
this case,” he says, “the universe, as known, is again a 
valid conception, for the extent of space is a finite number 
of cubic miles. And this comes about in a curious way. 
If you were to start in any direction whatever and move 
in that direction in a perfect straight line according to 
the definition of Leibnitz, after travelling a most pro- 
digious distance, to which the parallactic unit—z0o 
tumes the diameter of the earth’s orbit—would be only a 
few steps you would arrive at—this place. Only, if you 
had started upwards, you would appear from below. Now 
one of two things would be true, Either when you hed 
got half way on your journey you came to a place that is 
opposite to this, and which you must have gone through, 
whatever direction you started in, or else all 
you could have taken diverge entirely from each other 
till they meet again at this place. In the former cane 
every two straight lines in a plane meet in two points, in 
the latter they meet anly in one. Upon this supposition, 
of a positive curvature the whole of geometry is far more 
complete and interesting ; the principle of duality, instesd 
of half breaking down over metric relations, applies to all 
propositions without exception, In fact I do not mind 
confessing that I personally have often found relief from 
the dreary infinities of homploidal space in the consol 
hope that, after all, this other may be the true state 
things.” F, W. FRANKLAND 





HYDROGRAPHY OF WEST CENTRAL AFRICA 


R. STANLEY’S second letter in last Thursday's 
Telegraph contains important information on the 
district between Tanganyika and the Albert and Victoria 
Nyanza—information complementary to that given in his 
former letters, which we embodied in a map, vol, xiv, 
p. 374. He has, in fact, discovered another “source” af 
the Nile, and one evidently of great length and volame— 
the Kagera—which he bag allandy named the Alexandra 
Nile. ‘This river issues from a large — Akanyaru of 
Alexandra Nyanza, in two branches and flows north,, 
uniting utider 1° S, lat., and flowing east to the Victoria, 
Nyanza. Mr, Stanley was only able to see the 
Nyanza from @ distance, but it is evidently of consider. 


sx8 


able size, and receives a river at its west end, the Upper 
Adexandra Nile, which prob comes from a consider- 
aljie distance, Mr. Stanley believes that the Alexandra 
‘Wyanza has a marshy connection with Kiva Lake on the 
wouth, from which issues the Rusizi, an affluent of the 
Tanganyika. If then these various connections are ulti- 
mately verified, the problem of African hydography be- 
comes more complicated than éver. The Rusvwi will 
connect the Nile system with Tanganyika, and ve 
shortly, at least, Mr. Stanley believes, the Lukuga wi 
carry the water of the latter to the west--to the Congo, 
Say some. Meantime Mr. Stanley is probably at or has 

Nyangwe. After deciding this question of the 
aéyaection of Albert and recat a Lakes from that 
wide, he will probably devote himself to the task of tracin 
dewn the Lualaba, which, according to Cameron, spas 
bring him into early communication with Dr. Nachtigal, 
who is to trace up the Congo. 

It may not uninstructive to point out what is 
the present state af the problem which these two cx- 
plorers have set themselves ta solve. Our principal 
scientific authorities on the Congo are still Capt. Tuckey 
and Prof, Smith, who in 3816 ascended about 200 
miles up the river, and who have left us a record 
yet deserving of study. They left England at a time 
when the outlet of Mungo Park’s Niger was a sub- 
ject of speculation, and amongst the theories then 
Started, the Congo, as an outict, held a high place. 

same notions of the magnitude of this river ob- 
tained then, and Capt. Tuckey and his civilan scien- 
tific staff started with the 1:dea that they would be 


aie to navigate it for hundreds of miles. They had, | 


however, only been in the river some four or five ods 
when Prof. Smith makes this entry in his diary :— “The 
thannel is very narrow and the curreni never more than 
three knots . . . everthing yet seems to indicate that the 
descriptions of the great breadth of the river, the length 
of its course, &c., have been exaggerated.” Again, twelve 
days afterwards, when they had got considerably further 
up the river, he writes, “ The whole appearance of the 
tiver, its numerous sandbanks, low shore, inconsiderable 
current, narrow channel, seem but little to justify its 
extravagant fame. Its sources cannot be further mland 
than those of the Senegal and Gambia.” Capt. Tuckey, 
who ties humself very rigidly to a statement of facts, ven- 
tures to say that at Fathomless Pot the true mouth 
of the river “is not three miles in breadth; and al- 
lowing the mean depth to be forty fathoms and the 
mean velocity of the stream four and-a-half males an hour, 
it will be evident that the calculated volume of water 
carried to the sea has been greatly exaggerated.” The 
mean velocity of the current higher up the river than the 
true mouth appears to be about two miles, and Tuckey 
yemarks that they found no difficulty in rowing the gigs 
to the foot of Casan Yellala agugast the current. 
These falls or rapids (Yellala) deserve some notice. 
They extend continuously for about twenty miles along 
the river, and are very much Ike the rapids on the Somer- 
eet Nile between Foweira gnd Magungo, where Col. 
Gordon reports a fall of 700 feet in a space of ten or fifteen 
miles, On August 14, 1516, Prof. Smith says, “ We dis- 
covered the celebrated fall of ‘Yellala, at a distance of 
about a mile and a half, But how much were we disap- 
pHinted in our expectations on seeing a pond of water 
oe with a small fall of a few hundred yards.” They 
had been Jed to expect a second Niagara, and instead of 
that, found a rapid having a perpendicular fall of thi 
feet in a slope of 300 yards formed of a descending be 
of mica slate. The width of the river is very various, 
sometimes expanding to half a mile. It is compared by 
Tuckey to Loch Tay and by Smith to the Drammen, in 
Norway, at the bridge. Sometimes it contracts to 500 
ase ; in ane place it is reduced to fifty yards in breadth, 


t at this point the stream rushes through at the rate | 
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of eight miles an hour. The rapid and considerable ris 
of the water duzing the rainy aan is largely ac ted 
for by the fact that “the hills do not absorb any of the 
water that falls, the whole of which is carried direct to 
the river by gullies and ravines, with which the hills are 
furrowed all over.” These hills are composed entirely of 
slate, with masses of quartz and syenite, and their extreme 
ieee forms one of the most striking features of the 
country. 

It would appear from Capt. Tuckey’s and Prof. Smith's 
reports that the farthest point they reached on the river 
was at least 1,000 feet above the sea, and as this point is 
about Soo miles in a direct line from Nyangwe, which 
Cameron has fixed at 1,400 feet, the connection between 
the Congo and Lualaba on the question of level alone 
seems very doubtful. 

The Casai and Kwango are doubtless the chiet affluents 
of the Congo ; it may have tributaries from the north and 
north-west behind the cox t ranges, but these will be of 
secondary importance. As soon as wé get east of the 
Congo water-parting, we begin to descend to the great val- 
ley of the Lualaba, Livingstone’s “central line of drainage.” 
This river occupies the centre of a saucer-like depression, 
one ltp being probably the Congo water-parting, the other 
the Bambarre, or perhaps Kabogo Mauntains to the west 
of Tanganyika, The fall of this depression is from south 
to north ; commencing at the Katanga copper mines of 
the Pombeiros, it runs to Lake Kassali: 1,750 feet, to 
Nyangwe 1,400 feet; thence to the “ Unvisited Lake” of 
Livingstone, the “ Great Lake” of Poncet, or the “ San- 
korra’” of Cameron, probably also the “ Liba” of the 
Denia slaves, and so on by the Shari to Lake Chad, 830 
eet. 

From these statements, then, it will be seen that the 
solution of the hydrographical problem of Western 
Central Afjica 1s difficult to arrive at on the data we at 
present possess, and that to advocate any special theory 
may be rash. The Corgo theory is a fascinating one, 
but the levels seem against it. However, with two such 
men as Nachtigal and Stanley in the field, the solution 
of this problem, as of others alinost equally interesting, 
will soon be discovered. 
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SSS sieanteertims Nth aban eS, 
THE LONDON INDUSTRIAL UNIVERSITY 


\ E give below a ecries of extracts from an admirable letter 

addressed by Major Donnelly, the chief of the scientific 
staff of the Science and Art Department, to Sir Sydney Waterlow, 
with reference to the proposed Industrial Univermty to be estahe 
lished by the City Guilds in London :-— 


London, March 14, 1877 

Dear Six SypNey Watrri ow,—In reply to your request, 
I am happy to place at your service such s “tions, with 
regard to the proposed ** City Guilds’ Industrial University,” as 
my experience in connectiun with the Science and Art Depart. 
ment enables me to offer. . .. 

Under anything hke a broad view of the subject it would be 
dificult to say what branch of learning should be omitted in an 
Industrial University. But if we confine ourselves to what is 
practicable with the probable means immediately at command, 
and if we look to cammence by supplying that of which there is 
the ga want, we shall, I think, have no hesitation—-consider- 
ing the relative facilities tor obtaining instruction in the different 
branches of knowledge-—in deciding that science as now under- 
stood, and partloularly Applied Science, has the first call on our 
attention, ; a 

. . . The Industrial University might be commenced by estar 
blishing professorships with the necessary laboratories, tuterial 
staff, &c., in the following branches of Science and Art i-- 

Mathematics (Pure and Applied and Practical Geometry), 

Physics (Kieat, Light, Magnetism, end Electricity) | 

td agne My J ie 

Mechanes (Practionl Mechanicy, Machinery, and Muchine 


Dra 
Saginentng and Fatilding Constmoetion, and in. 








April 12, 1877} 
Applied Act (Modelling, Designing, Enamelling, Repoussé 

Penk, ‘Wood Carvinge 

¥ 


? » &e.), 
As the teaching would ialiy directed to the industri al 
» applications of science it is needless fo say ble sub- 
: 





named, ope 
. «+» Lt ig of great importance that the professors should be not 
only tea but investigators, constantly endeavouring to en- 
lanye the field of socurate knowledge, and scientific procedure, 
it, out industries, To appreciate how much may be effected in 
this way we have only to consider the millions saved to France 
; by Pasteur’s researches on the disease of the silkworm, or the 
y 


t considera 
division, would be required in the aibjects 


knowledge obtained by his inquiry on fermentation. 

«a. Lhe time of the professors may be much economised by 
* making it no part of their duty to commence their courses with the 
* demunts of general science, It is quite utnecessary that they 
y, should do so. This teaching may be obtaned at other places, 
with which the Industrial University would be only needlessly 
poonr dass ted it gave elementary instruction. It should, on the 
contrary, be its na bea to sipplement and specialise the know- 
ledge obtainable in ordinary sclence classes from which the 
students should be drawn ; and they should be expected to have 
acquired sufficient general knowledge of science before entering 
the classes and laboratories of the University to be able to follow 
its courses with advantage. 

A leading feature of the University should be evening courses 
—not merely popular lectures—for the use of those whose cir- 
cumstances in nie have resdered it necessary that they should 
commence the practical work of life early, By circumstances in 
life I do not refer solely to } overty, There are many occupa- 
tions (hat it 1s advisable, if rot necessary, to enter upon early. 
For instance, it is of the utmost importance fir a mechanical 
engineer to be a good practical workman. Todo this he must 
join the workshop when young. And the lad who enters when 
, be ws thirteen has an advantage which m ght not be expected. 
' Mr, Phythian, the Master of the Oldham School of Science and 
| Art established by the Messrs Platt, informs me that to the lads 
| ‘who come into the workshop at this age the evening intellectual 
; work is no effort; it is a relaxation and recreation. To the 
" auvrentcee who enter at eighteen it 1s almost an impossibility. 
i 
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bey are so exhausted by their day’s labour that they cannot pay 
* attention. 

1 Jt ig agreed on all hands that if the teaching of science is to be 
| of any use at must be essentially practical—that is to say, the 
+ teaching of the laboratory. And no pains should be spared to 
( make the laboratories perfect and readily available. By them 
1 the University may supply a great want. 

» It is perhaps necessary to guard agamst the idea that the 
. University is to teach any trade or business. There could be no 
” preatey mistake than for it to attempt to do so. The purely 
technical knowledge of a trade must be learnt by practising it. 
The teaching of a public institution can with advantage only 
extend as far as the special application of various branches of 
abstract sctence to the different arts. It is no doubt difficult to 
define how far the teaching of a science may go without 
eee on the rire tit in gay the limits are 
readily found, This difficulty will be still less felt in an institu- 
tion drawing its pupils from among those actually engaged in 
trade, who will know what they can acquire in the University, 
and what they can better learn directly im business, The pto- 
gramme of examinations in technology by the Society of Arts 
will give many suggestions on this subject, . 

I have no doubt thet the Society of Arts would be willing to 
triknefer the whole or a part of their system of examinations in 
technology to such a body as the City Guilds, who, with far 
funds at their disposal, may give it a development which 
_ the Society of Arts can never obtain for st, By employing local 
, agenctes and taking advantage of the machinery of the Science 
yand Art Department, these examinations are held throughout the 
eguntry. And by availing iteelf of this and similar organisa. 
, the Central University might be brought en rappord with 
my part of England, Scotland, and Ireland. 
©". . Through the action of the Government, stimulating local 
| @ffort, the country is being rapidly covered bya network of Science 
‘and Art schools and classes, where the working classes-—~whase 

and advances the City Guilds are, I understand, espe- 

anxigus to promote by the Industrial University—have 

Seertnstites of obtaining that elementary instruction in Science 

ia Ast which must be the basis of any sound technical edu: 

gation, ‘There are now 1,750 separate aclidols ot clases in, the 

rh in connection with and receiving aid through the Sckence 
pertinent, 
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It ip therefore unnecessary to consider the question of the 
creation of any organisation for giving ingtruction in elementary 

Beience or att. What are wanted are a atimidus fo 
netease the number of students, the development of systematic 
courses of instruction onwards and upwards from the elementary 
school, and means to enable poor, but clever and industrious, 
youths to purse auch courses. The award of small scholarships 
or bursaries in competitiqn which would support the holders 
while carrying forward their studies in a higher achocl—the 
retention of the bursary being contingent on a definite course of 
instruction being pursued satisfactorily—is therefore, I beliews: 
the most effective means the Guilds can adopt to aid technseal 
instruction, : 

».. Itisveryn to bear clearly in mind in what direc« 
tions the University must look for its pupils. Lroadly speaking, 
these will I believe be :— 

t. The holders of Bursaries and Scholarships, 

2. Young men whose means enable them to carry on their 
education beyond the school age, and who can attend an insti 
tution i» London more conveniently than elsewhere. 

3. A limited number of students of the same class who are 
attracted by the goodness of the instruction and its appropriate.’ 
ness to their future pursuits, I say a limited number, because, 
however the instruction, it will take years to divert the 
class of students from the channels which time has consecrated. 

4 Evening students~~men who are engaged during the day. 

t Posie be useless to expect many students from classes 2 and 
3 at first... . 

The real point seems to me tomake a beginning. Get a good 
site—by a ‘good site I mean a site in an accessible position, 
sufficiently large to allow of expansion asthe University grows 
build chenncal and physical laboratones, and lecture rooms, @ 
some mathematical class rooms, on a portion of the site. Tf 
these ate well ma and are in a prominent position, such as 
that suggested on the Embankment, where they cannot but be 
seen—it is difficult to make anything known in London—surely 
there must be many rich men in the city besides the city com. 
panies who will seize the opportunity, by adding to the endow- 
ment or the buildings, of perpetuating their memories as 
munificent patrons of what will eventually be a credit to the 
country, 

si 2 It always seems to be apa that the population of 
London is as large as that of Scotland ; and that if its provision fur 
instruction were tenfold what it is, it would not be proportionr 
ately larger than that of the Canton of Zurich. 

_ Any plan you commence upon must be much modified as the 
institution 1s expanded and developed. To succeed, the Uni- 
versity must be built up by slow degrees and adapted, with the 
experience you gain from day to day, to meet the wants an: cir- 
cumstances of the time. That it will be a success, and a great 
success, if taken heartily in hand by the City of London, hare 
can be no doubt. 

Belicve me, 

Yours very faithfully, 
J. F. D. Donnetry 








OUR ASTRONOMICAL COLUMN 


THE OPPOSITION OF Maks IN 1892,-~Early in August, 1892, 
the planet Mars will comainto opposition at a distance sennbly 
the same as in September of the present year, when it is pro« 
posed to make a serious attempt to determine the solar parallax 
by observations of this planet, aamethod which has not hitherto 
been applied under such advantageous circumstances as are now 
possible, but which is calculated to furnish the eun’s distance 
from the earth with a degree of precision comparable with that 
to be attained by the observation of a transit of Venus, atid with 
far less trouble and expense. It will not perhaps be without 
intexest at the present moment, when the sitention of astronomers 
is particularly directed to the efficient observation of Mars near 
the opposition in September next, if we present an ephemetis for 
the opposition of 1892, the only one of the present centary yet 
to come, which can be to all intents and purposes as favourable *. 
as that of 1877, The ephemeris is founded upon the tables of 
M. Leverrier, which have been applied with sufficient acpursy 
oe the object in view. ‘The positions are for mean nook at 

is, 

; 


* 
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‘Che opposition will take place on August 4, and Mars will bain 
perigee on August 6 at a distance of 0°3774. The distance in 
perigee in the present year will be 0°3767. 

Tue Cosret 1873 Il. (Tempest, JULY 3).—This very interest- 
ing comet of short period will return to perihelion in 1878. The 
elements which rest upon the widest extent of observation are 
those of Mr. W. E. Plummer ; in his orbit the period of revolu- 
tion is 1850°25 days, or 5°066 years, and the perihelion passage 
dn 1873 having taken place Jane 25°38, G.M.T., the comet, neg- 
lecting the effect of perturbations which in the present revolution 
ig not hkely to he material, will be again due in perihelion about 
1878, July 19°5. Probably geocentric places derived from Mr. 
Plummer’s orbit, with this date for perihelion passage, will give 
a sufficient idea of the circumstances of the next appearance, 
and a few positions so derived are accordingly subjoined :— 


At tah RA, N.P DPD. Distance from earth 

une 29 322°5 97°4 0°437 

uly 9 328 7 100° 0°400 

w «=F 3347 104° 0327 

* " : 340 0 109° «we 0° 369 
Ang, a 344°3 1146 6. 0°35 

» 38 347° m88 .. 0397 


The comet, therefore, appears under conditions nearly as 
favourable as posalble for observations, the least distance of its 
orbit from that of the earth being 0°33, at a greater radius-vectot, 
In apbelton the comet is distant from the sun 4°555, and its dis- 
tance from the arbit of the planet Jupiter at this poust (which 1s 
that of nearest approach) is 0°736. Four days after perihelion 
passage the comet approaches the arlit of Mars within o’05, all 
these distances being expressed in parts of the earth's mean dis- 
tance from the san. 

There does not appear to have been any observation of this 
comet previous to 1873, notwithstanding its short pericd. It 
could neither have been the object seen on one morning only in 
Qctcher 1846 by Hind, nor that observed by Goldschmidt on 
May 16, 1855, which was at first mistaken for the short-period 
eopatt of De Vico (1844 1). 

In addition to the comet in question, Tempel is also the dis- 
coverer of comet 1866 I, associated with the great November 
méteor-shower, and comet 1867 I], winch was re-observed in 
1873, alter its orbit had undergdhe conmderable change from a 
near encounter with Jupiter about the preceding aphelion 
passage. 

Waxw Comkt.—Prof Winnecke, the director of the Imperial 
Observatory at Strasburg, announces his discovery of “‘a fine 
bright comet, with nucleos and trace of x tall,” early on the 

of April 6. The follwing poation depends upon ob- 
rervations With an annular micrometer ona 34 fect telescope, the 
cdmet being inconveniently situated fur the larger instrament. 

April § at gh. Sgn. 39. mean time at Strasburg, Right 
Ascension 22h, 7m. 49°48, Declination + 14° §4'15'4". The 
disrnal motion in R.A, ds rather less than rm., ‘and that in Deel. 
about 14°, buth increasing, 

The dearth of comets which bad prevailed since December 
1874, appears to have termsinated, and we must soon bear of the 
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re distovery éf the one which bears the name of D'Arrest, and 


has been #0 elaborately calculated by M. Leyeay, 

[Sines the above was in type the following elements, calon, 
lated by Herr Hartwig, have been received from ‘Prof, Win- 
necke ;+-Petihelion passage, April 18'8 741, Berlin time, longi. 
tude of perihelion, 252° 59’ 57”; ascending node, 317° 51’ 18" 3 
inclination, 56° 42’ 42”; logarithm of ign distarice, 
9'96767, motion retrograde. By these elements the cont at 
midnight on April 25, in R.A. 2zh. 39m. and NPD, 42°, 
will have twice the theoretical intensity of light that it had on 
the date of discovery, } 








CHEMICAL NOTES 

THe New METALS ILMENIUM AND Nzp1unium,—About 
thirty years ago R. Hermann announced the discovery of a new 
metal, ilmeniam, accompanying tantalum and niobium in varidus 
minerals, aud closely alhed to them ih us genetal characters. 
Several years later he relinquished his claims to the discovery, in 
consequence of researches by Marignac in the same field leading 
to entirely different results. Later investigations have, however, 
strengthened his belief in the existence of ilmenium, and in the 
February number of Kulbe’s Yournal fur praktische Chemie be 
not only brings forward results*tending to establish the individual 
character, of ilmenium, but describes a new metal, ncp/unrens, 
belonging to the same group, and occurring in tantalte from 
Haddam, Connecticut. As the quantities obtained are small, 
the characteristic reactions limited, and as the spectral properties 
cannot be made use of, chemists wall naturally reserve their 
opinion till confirmatory observations have been inade by sone 
other well-known investigator, The following are the essential 
results obtained by Hermann. The mincral was found to consist 
of equal portions of columbite (ROMe,O,) and ferroilmenite 
(RO2MeQ,). By fusion with potassium bisulphate the hydrates 
of the metallic oxides were separated out m the following pro- 
portions :~— 
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The hydrates can be changed into double fluondes, aud from the 
greater solubility of potassium-neptunium fluonde, it may be 
obtained free from tantalum and ilmenium salts but retaining a 
small quantity of the mobium salt; these, however, on being 
changed into niobate and neptunate of sodium may be separated 
on account of the greater solubility of the latter. By fusion of 
tht neptunate of sodium with potassium bisulphate and treatment 
with water, the hydrate of neptunic acid was obtained ja a pure 
condition. Neptunium may be distinguished from niobium and 
ilmenium by its having, along with tantalum, the property of 
formmg an amorphous insoluble precipitate on the addition of 
caustic soda to the boiling solution of the fluonde; the other 
two form crystalline and easily soluble compounds. The 
very soluble character of neptunium-potassium fluoride as com- 
pared with the corresponding tantalum salt serves to distinguish 
it from that metal The renctions with phosphoras uatte in 
the inner part of the bunsen flame are the followitig ;-tan- 
talic acid, colourless; niobic acid, blue; ilmenic acid, browt; 
neptunic acid, wine yellow. Addition of tincture of galls to 
solutions of the sodium salts gives characteristicnlly.colaured pre- 
cipitates. The atomic weight of nep uniam, determided trom the 
double salt 4K FL + Mp. Fl,.211,0, was found to be £28. Ter 
mana has also Umeniamin th¢ form of a black powdet 
by heating potassium-Hsienium flagride with potassinm chloride 
and potashisiem, : 

Apgoxrrrow oF HYDROGEN vy Ordantc Spaahakces 
UNDER THS ENFLONNCE or tHe SuANT DebiaRos-“M, 
Berthelot hax recently found thet undet the efeut of the dine ‘ 


‘digeb penne x soi deat 
‘a polmieride. of Cylon resinous wobsance with an irritating } 
gavel, © On ‘heating, ‘henvene first distits ‘over ; then a liquid, 
ssluble in, strong nitric and sulpharic acid, finally leaving carbon 
agonising. & Jittle hydrogen. ‘Qi ‘of turpentine abgarbs about | 
‘ag atoms of hydrogen, yielding zesinous products, Pure carbon | 
does tot combine with hydrogen under the influence of the 
digchange, and « mixture ‘of hydrogen with acetylene behaves | 
‘tnueh in the same ‘way 28 pure acetylene. A mixture of hydro- , 

‘gsid cathen thonoxide yields the solid body observed by ‘ 
Brodie ahd Thénard, 5cO + 3Hy = CO, + CHO, @ trave of | 
aoetylene: being formed.. ; 

‘PeosPHORUS PENTAFLUORIDE. — Professor Thorpe hat 
lately’ ‘described ‘this body (Liebig, Ann. clxxxii.), which he 
prepares by the gradual addition of phosphorus pentachloride to 
‘avsenic trifluoride. Phosphorus pentafluoride is a colourless gas, 
with a pungent atid extremely irritating odour ; it reacts upon 
water, forming phosphoric and hydrofiuoric acids. The density 
with regard to hydrogen was found to be 63°23 (theory requiring 
63) ; under the pressure of twelve atmospheres at 7° it exhibits 
no marked deviation from Boyle's law ; it does not-seem to be 
affected by the passage through it of electric sparks either when 
pure or when mixed with hydrogen or oxygen. With dry 
‘ammonia it forms the compoand 2PF;5(N H;,). 

MOLECULAR VOLUMES of SULPHATES AND SELENATES,— 
An account of investigations on this subject has lately been pub- 
lished by Otto Petterson (Qeut. chem. Ges. Ber. ix. 1559), in 
which he finds that, in the series of. sulphates and selenates of 
potassium, ammonium, rhubidium, and cesium the molecular 
yolume of the compound is regularly increased by 6°6 when the 
group SQ, is exchanged for the group SeO, ; also, that the sub- 
stitution of a molecule of armmonium, rubidium, or cesium for 
a molecule of potassium produces an increase in volume of 9, 8, 
and 23 respectively i in the selenates as well as in the sulphates. 
Ite has also examined the double sulphates and selenates of 
cobslt, nickel, and copper with potassium, in which results are 
found tending to confirm the hypothesis that in double salts the 
components are unaltered ; this is more marked in the case of 
the selenates, in which the volumes of the double salts are equal 
to the sums of the volumes of their components. The author 

disagrees with Favre and Valaon in their conclusions that double 
salts cannot exist in solution, and are formed at the moment of 
crystallisation ; he believes on the contrary that as no contraction 
takes place on crystallisation these salts may be held to exist in 
the same condition in solution as after crystallisation ; the double 
salt of thallium is, however, an exception. In the case of the 
alums also when obtained in an anhydrous cordition the volume 
of the salt exactly equals the volumes of its components. 
CONTRIBUTIONS TO THE THEORY oF LUMINOUS FLAMES,— 
A ‘continuation of experiments on the above subject is given by 
K. Neumann .(Ziebty’s Ann., chocili.), in which he finds that 
‘carbonaceous matter will give luminous or non-luminous flames, 
according: ‘as the temperature of the flame is high or low ; di- 
loting the grscous combustible qwith indifferent gases also requires 
a higher temperature to cause a separation of the carbon, and | 
thus produce Jaminosity, ; Redaction of temperature in a flame 
prevents either partially or esitirely the formation of carbon, 
gonsequently the author thinks that the deposition of carbon. on 
cold. surfaces i ina ‘flame ig. not the. consequence of cooling, a5 a - 
be formed. on, ted-hot surfaces, but burns away 
in. contact with air. In burners of different materials, those of 
igon were found to prevent the Jaminosity of the lower part of | 
the flame to a greater eaplent than those of ‘steatite, also when - 
‘Ghe barter. is heated, a Rreater amount of light is produced, the 
ion.of the combustible remaining the same, Fterr. 


Beumare thinks that by. eating’ the ‘burner the luminosity is | 
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pleased. fo sanction the necessary expenditure: to veplace 


important, deep-soil ‘thermometers of the Royal: Obsereatary, 


| Edinburgh, w a were so cruelly broken by a saan tah: 






September. The estimate has been prepared by Messra: ‘A 


‘and Son, Princes Street, Edinburgh, and is. understand, y te, ; 


ar oft 
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‘include everything that can conduce to scientific accuracy.) 1)", 
Por. J. Dewan, F. R.S.E., Jacksonian Professor of Natuead 


{. Experimental Philosophy in the University of Cambridge, . hae," 


{been elected Fullerian Professor of Chemistry to the Revel, 
Institution in the room of Dr. Gladstone, resigned, Lee ne 


Dr, Corn, the senior medical officer. of the recent Aretie |. 
Expedition, has been Promoted to be Deputy Inspector. Caen 
of Hospitals. a x 

Dr. W. B, Carrenter, CB, commenced, on Motidey 
evening, at the School of Mines, Jermyn Street, w free course’ belt 
lectures on geology, which he is delivering as Swiney Professor, és 


AT the mecting of the French Geographical Society on April: 4. 
it was announced that the great pold medal of the Society had'been - 
awarded to Commander Cameron in recognition of his. ans : 
in the cause of geographical science. ee a 


THe estimate for ™ Education, science, el art in’ ‘Grett.” 
Britain amounted j in 1853-4 to 578,002. : this year the estinaate: : 
was 3,546,000/," *‘In 1835 the. Government paid for public * 
education a sum of 26,750/., but in 1875-6 the amount had 
increased to 3:972,008/. - 


AMONG the fifty-seven candidates for admission into the Royal: 
Society are two clergymen of the Church of England, ‘one 
Wesleyan minister, ane peer, one forgign ais a one baronet, ’ : 
eleven M.D.s, &c. ea i 


THe late Mr. J. C. Tofnell has bequeathed to , Univer 
College, Gower Street, 5,000/, to be used in establishing twd.> 
scholarships, one in general chemistry and the other in, analytical: 
and practical chemistry. ae cae 

Tur Rev. E. Ledger, Gresham Professor of haneiong, will” 
deliver a course of Lectures on the Telescope, i the theatre of.) 
Gresham College, on the evenings of April 17, 18, 19,.20. . Poe, 
electric light will be used to illustrate the lectures. eee * 


LIEBIG is to have another monument. A few weeks ago Me 
noted the ‘‘inanguration ” of one at Darmstadt. | 
are now being collected for the purpose of raising a statue. ede: 
him in Munich, About 7,000/, has already been contributed. : 


Ma. H.W. 8. Worsky-Benison, F.L.S., has been a 
pointed Lecturer on Botany at Westminster Hospital. eee’ 


TuHE services of Mr. W. Saville Kent, F.L.S., F.Z. 8. hae 
been engaged temporarily to superintend and place in tae 
order the ‘‘Fish House” at the Zoological Society’s Gardens, +: 
Regent’s Park, A considerablé number of marine fish and-other »: 
specimens of interest have been imported to the tanks ee eg, 
past week. oath + 


Two views have been offered. as tothe mode of action of thie . 
gas inthe radiometer, One attributes the motion to reaction of, 
gas particles getting heated on the vanes, then dancing off; the’. 
other to air currents which are directed towards the plate in cats...) 
sequence of heated alr rising from it, M. Neesen has oie i: 
voured (Fogg. dun.) to decide between these views. If the spcoug, 
wiew is correct, he argued, the’ wall of the vessel, by becom 
also heated, must’ also aequire influence through rise of Jieated 
air from it as from the vanes. If the rotation be. imerely a a mee s 
nomenon of, reaction: here i is no rénson to stppode mich an infid: S : 
iaoabe al = aad wt Now ™ dias 8 heavily \ 
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eccentric position within the glass vesnel auch an inflnence of the 
walls ehould be readily recognised. He describes a number of 
experiments made in this way, and which he regards aa support: 
hay the second view, 


IW an article contributed to Pagenderf’s Annaler, M. Zoliner 
is led to take thé following positions in referenge to the radio. 
mrter. ‘The explanation of xailiomsric métions based on the 
principles of the mechanical theory of gases, makes suppoiitions 
about the relation of the mean lengths of path of the gas mole- 
cules to the dimensions of the vessel which are not realised in 
fact. This explanation further leaves ont of consideration, with 
dnt sufficient ground, the simultaneous existence of mercury 

whose molecules have a more than séven times greater 

thew and a muck smaller mean length of path than the moles 
gules of the gas acting according to the mechanical theory of 
gases. Fence we are not warranted in regarding the radiometric 
motions discovered by Crookes as am empirical confirmation of 
the mechanical theory of gases. 

Bersin dealers in delicacies have recently received from the 
mouth, and especially from Upper Italy, immense quantities of 
edible birds which have been captured there in their flight north- 
wards. Unfortunately there were not only snipe, fieldfare, and 
larks, or so-called “‘ delicacies” among the birds sent, but also 
inging birds, that are never eaten in Germany, such as gold- 
inch, thrush, and nightingales. The animals were caught on 
heir migratory flight by mecns of nets, or surprised during the 
light and indiscriminately killed. A new indication of the im- 
portance of an international law for bird protection ' 


AN exhibition of objects relative to pre-historic archeology 
will be opened shortly in Moscow, and promises to be very 
ateresting, 

Ax elaborate volume just published by the Federal Statistical 
Sereau of Switzerland, gives the number of scientific societies in 
he country in 1875 a3 46, with 54,955 members, The societies 
or educational purposes numbered 816, with 54,424 members. 

THE municipal authorities of Berne have set aside the sam of 
14,000/, for the foundation of a Museum of Natural History in 
hat city. 

Associarions and Committees are being formed in most of 
be large towns of the Netherlands with the object of ‘“‘ fitting 
utt @ euitable vessel for Nova Zemble and other stations of in- 
erest in the Arctic regions.” The avowed aim of the expedition 
s not the discovery of the Pole, but the erection of some unpre. 
entious granite monuments to the memory of the glorious dis- 
oweries of the earlier Dutch navigators. About the end of the 
eventeenth century, “in the name and on behalf of the honour- 
hie Council of the renowned City of Amsterdam,” Willem 
tavends set ont on his third voyage, which ended in the ex- 
lorer’s wintering on Nova Zembia, whence he never returned. 
t is, above all, the memory of Barends which the Dutch 
re about to honour. The costs of the expedition are to be 
lefrayed by voluntary subscuiptiqn, and the vessel will, in all 
wobability, be commatided by « Dutch lieutenant who has taken 
rart in three Arctic expeditions under the British flag. 


Tux Committee of the German African Society has issued an 
gpeal for help towards the establishment of a series of perma. 
t stations in Africa, so as gradually to narrow the area of the 
country, to serve as centres of culture, and to be depots 
or information and for trade with the natives, The effort would 
© in sympathy with that of the International Congress at 
Srusséls, and the appeal is made specially to Germany to mein. 
din the exceptionally high place she has taken in the scientific 
liscovary of Central Africa. 
GEOURAPHICAL mudente will be glad to loam that an index to 
Netmtmann’s Miheilungre ane Fustus Ferthes's geographischey 
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sete, ee we ct te eres 


oan 
and including Abe year 1865 to 1874, The valge uf this ix ~ 


greatly increased by the publication therewith of index Maps, 
which show aia single glance those parts of the world of whith 
raps haye been published in the A(thei/ungen during the pariod 
in question, with references to the places where they bare 


appeared, 


Gen. Ucnatius bases his invention of the steel bronze, or 
more correctly, hard bronze, cannons, now introduced into the 
Austrian service, on the observation, that all metals (with excep- 
tion of lead and zinc) have their elasticity increased, when they 
have undergone a contianous weighting xbove their first limit of 
elasticity. In the first February number of Jingler's polytech- 
nuches Fournal, M. Uchatins gives, in reply ta the objections 
of some technologists, the results of further experiments, which 
appear to show that even homogeneous bronze is capable of a 
great increase of its elasticity through simple stretching, without 
condensation, It is only a stretching of the metals above their 
limit of elasticity, whereby the} molecules, brought to a state of 
flow, glide over each other, and assume a wholly new pusition 
more favourable to resistance,’ that causes the increase of clasti- 
city. A simple condensation produces merely an increase of 
the absolute solidity and diminution of the tenacity, but no real 
increase of elasticity. The limit of elasticity may be raised 
nearly to the breaking consistence, so that in many cases it is six 
and seven times the original, Mere stretching for a short time 
is of little use ; the tension must act a considerable time. It is 
also well to apply a gradually increasing weight. 


A SINGULAR fact with reference to the production of heat is 
described by M, Olivier (Comptes Rendus). A square bar of 
steel 15 mm. in width and 70 to 80 ctm. Jong is seized with the 
two hands, placed, one at one end, the othe: in the middle of 
the bar. The other end is pressed against an emery grind-stone 
rotating rapidly. Jn a few minutes the rubbed end is consuler- 
ably heated. The band at the middle has no sensation of heat, 
but that at the extremity is strongly heated, so that it has tu le 
taken from the Lar. Thus, in certain cases, heat appears not to 
be propagated in metals from one part to that next it, 


IN the year 1824 M. Wohler made the observation that pal- 
ladium, whether in the form of sponge or of polished sheet, has 
the property of becoming sooty in a spirit flame, and gradually 
costed with a thick layer of carbon. A piece of spongy palladium 
will thus be enlarged to several times its original volume. ‘The 
same phenomenon occurs if the metal is sade to glow in a coal. 
gas flame. Jf the deposited carbon be burnt, there remains 
always « fine skeleton of palladium, which is then found to be 
penetrated with the carbon and quite brittle. By more recen 
experiments M. Wobler convinced himself that the pheno- 
menon is not due to a special affinity of palladium for caribou, He 
is rather of opinion that the strong absorption power of this metal 
for hydrogen is the reason why ethylene gas and the gases of 
the spirit flame, which themselves are not absorbed by palla- 
dium, are decomposed under the influence of this metal, as the 
experiments show, with separation of carbon. 


Lev by speculative considerations regarding"the formation ot 
the earth, M, Sacher, of Salzburg, made experiments « short 
time ago ott the solidification of balls of spermaceti floating freely 
in a liquid, and he has more recently experimented on the pro 
pagation of treat in unequally dense Hquids, In a beaker glass, 
16 ctm. high, ha pat five layers of alcohol varying in demuity 
from o'98 to o'82, and each 3 ctm, thickness, Three thermo 
meters were placed with their bulbs in the firat, third, and fifth 
layers respectively, wad the vessel was slowly heated from belpw. 
Tn another similar vessel containing quid all of tite same density, 


the three thermometers showed nearly the same temperatine 5 


{Apri} 22, 1897 
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hut in the stratified liquid nisvked differences appeared between SOCTETIES AND ACADEMIES ‘ 
ten minutes the readings were 31° (below), 18'5° (middie), 18° | Chemical Society, April 5.—Prof, Odling, F.R.S, in the 
ttop) ; after twenty minutes, 44°, 19'S, 18°; after fifty-five w—~~A lecture of the discrimination of their 
minutes, 77°, 40, 21°, The numbers prove, then, that in liquids was delivered by Prof. N. 


- - 


- 7 wags = - ~~ 


of deécressing density heat ix distributed very clowly from below 
upwards, Experiments in cooling led to a similar result. 


Paor, Quincs, of Heidelberg, has long experimented as 
to whether gases can penetrate through the pores of glass. A 
pressure of forty to one hundred and twenty atmospheres is 
found to be incapable of forcing a perceptible quantity of 
carbonic acid or hydrogen gas through a glass wall 1°5 mm. 
thickness, during a peried of seventeen years, No loss of 
weight was perceptible. M. Quincke, however, will not draw 
the inference that the molecules of hydrogen and carbonic acid 


. have larger dimensions than the molecules or pores of the glass. 
_ The distance at which the molecular forces of the glass act on 


- 
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the gas-particles 1s of course greater than the dimenaions of the 
molecules themselves, The pore walls of the glass may get 
coated with an ‘* absorbed’ gas layer, which itself becomes im- 
movable through the nearness of the sohd substance, and hinders 
the passage of gas particles from the intenor of the glass tube 
into the outer air. YVerhaps, too, there may be dropable liquid 
in the pores of the glass, preventing outflow of the gas. A 
aimilar objection applies (according to M. Quincke) to M. 
‘Traube’s method of determining the size of the molecules of a 
substance from the possibility of passing through a so-called 
** precipitate-membrane, ” : 


A DROUGII In excess of any that have occurred during the 
last fourteen years, as regards long continuance and severity, has 
prevajled for some months in Victoria and parts of Australia 
adjoining. It terminated about February 12, and from that 
date to the zand of the same month, when the mail left, heavy 
thunderstorms and rainfall had prevailed, and cooler weather 
set in. The reports from Deniliquin and other places in the 
interior state that not a blade of grass was to be seen on the 
plains, and cattle were dying in thousands. 


THE Russian Naval Department proposes to send a ship this 
summer to the mouths of the Obi and Jenissei to make a 
thorough maritime survey of both gulfs. 


Tue J¥estesn Review of Science and Industry is the title of a 
new monthly devoted to various departments of science, and 
published in Kansas City, Mo, 


IN view of the promising future of the African continent M. 
Bernandin, of Ghent, has done a good service by publishing a 
brochure (compiled from the works of various travellers), on the 
commercial products of Central Africa. An excellent map of 
Fetermann’s, showing the standpoint reached. by exploration up 


| to September, 1876, is included in the pamphlet. 


pe week include a Common 


THY death is announced of Prof, P, Panceri, the eminent 


Italian anatomist, He died suddenly whilst lecturing i 
University at Naples, cow lecturing in the 


Tue additions to; the Zavlovival Society's Gardens during the 
Wolf (Cans Aepus) Euro 

resented by Mr, J. A. Parlet; a Cevion Fish Owl (Ketupa 
ceylonensis) from Ceylon, presented by Capt. B. . Turner; a 
Valpine Phalanger (Phalenginta ina) from Australia, pre- 
sentad by Mr, W, Bazeley; two Sykes’s Hemipodes ( Zuermix 
syikesit), & Rain Quail (Comvmnx coromuandelica), on Asiatic Quail 
(Perdioula asvatinva) trom India, three Chinese Quails (Cofurezx 
chinensis) from China, presented by Mrs, Wood Mason; an 
Entellus Monkey (Scaemopithecus entelinsy from India, received 
M exchange ; « Collared Fruit Bat (Cynonycteris collaris) torn 


is the Gardens, 


optical chatacters yne, 
B.S, After , few general remarks on the use, to fhe chenrist, 
of the methods employed b stallogra: the lect , 
ef to consider ne metYods of pellet the ard 

rs. 


ini syrametry 

eryetals by salt pe The nS and means of 
various terms in crystallography were expleined and ilus~ 
trated by models, &c. ; the lecturer then threw on the screen, by 
means of a polarising apparatus and the electric light, the 
beautiful coloured effecis produced by crystels of cervasite, 
barytes, borax, &c,, the effect of heat in altering the position of 
the optical axes of a crystal of gypsim being especially beautifia. 
In conclusion, the lecturer ted out the ready means, which 
the examination of the optical characters of a crystel under the 
polarising microscope often afforded to the chemist, of acquiring 
a great deal of information in a very short time, and expressed & 

ief, that if chemists would work up suitable groups of erystald 
for examination by the crystallographer, very important linote« 
ledge as to the functions of various groups of molecules ims 
crystal would be gained, 

Anthropological Institute, March 27.—Col, A. Lane Pow 
F.R.S,, V.P., in the chair.—Capt. W. Samuells, of the Bengsl 
Staff Corps, was elected a member.—An account of some 
Kitchen Middens near Ventnor, by Mr. Hodder M. Westropp 
was read by the director. A corn-crusher, of Scandinavian. 
a ce, was found in one of them, and in another higher 
m the cliff, there was discovered a small cinerary urn of whe 
nsual shape encircled with a pattern of coralline seaweed, —« 
Messrs. W. Power and E. Laws communicated a short paper on 
a Kitchen Midden near inaty ; Dr. Crockley Clapham a paper 
on the brain-weights of the Chimese and Pelew Isianders ; and 
Mr. James Shaw some notes on right-handedness and improved 
instinct in animals during the human period, Dr. Clapham 
found that the weight of the brain both of the Chinese and the 
Islanders was above the average, but they presented certain 

liarities in their convolutions, The skulls of the Pelew 
laden were markedly dolichocephalic. The size of the brain 
of the Chinese and the Islanders was in no wise an index of the 
intelligence possessed by them. 
MANCHESTER 

Literary and Philosophical Society, February 6,~E. W, 
Binney, F.R.S., president, in the chair,—Notice of the Juntor 
Literary and Philosophical Society of Manchester, 1806-1807, by 
W. E, A. Axon, M.R.S.L.--On ig es combinations, by 
Prof. Cayley, F,R.S,, &c.—On ternary differential equations, by 
Robert Rawaon.—On the powerful ondising action of animal 
charcoal upon organic matters as shown by the analysis af the 
drainage from a large heap of a mixture of night-soil and animal 
charcoal, by William Thomson, F.R.S, Edin,—A plea for the 
word ** Anglo-Saxon,” by Rooke Pennington, LL.B., F.G.8, 

CAMBRIDGE 

Philosophical Society, March 12.—Prof. Cayley, vices 
president, in the chair.—Prof. Clerk Maxwell comniunicated to 
the Society a pazadox in the theory of attraction. 
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Let the line 4.2 be divided in any giyen point C, and let 
PC~' om ACw* ee COmt = CBO 
be the condition of correspondence of two points P and Q, in 
the ts fC, CH respectively, then if Pand Q vary simal- 
tancously, still remaining correspondent, 
PCU"d PC) = CO *MEQ), 
or the corresponding clements are to each other as the squares of 
their distances from C, If we now suppose that 42 is a material 
line of uniform density, the law of attraction being the inverae 
square of the distance, the attractions of cor ing elements , 
on the poms C will be equal and opposite. But every clement 
of AC has a corresponding element In C2, and hence we might 
conclude that the attraction of AC on ogee tar and nixed 
that of CB on C, which is evidently the case, 
AC= CB. The paradox is explained gry pity Soper 
that we have is that the attraction of AP on ¢ is 
end opposite to that of OF on C, and this however near to 
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peeeepunding ints P and taker, sind this ts strictly true. 
Bur however oer to & te octrenpenin iste se bee, toe 


taken 
rat eg al e aré both ininite, but diifer by 
quan atnely attraction « where « 
taken equal to CB.—Frof, Clerk Maxwell alen mee a com 
ion on double and triple tategtahon by summation, ~My 
WwW. er gavé a prelimitary account of the results of 
,an enurheration of the primes in Burckhardt® tables (1 to 
3,000, 000). Bae 


Academy of Scienoes, April 2—M. P in the 
chair.—The folio papers were read :~Isoperimetric tr- 
angles having ons of constant length and satisfying three 
other epaditiona, by M. Chasles.—On a theorem relative to 

af vapours without external work (continued), by M. 
~oReport on a new work of M. Bertin, following his note 
an xolhng. This work gives an account of M. Bertin's double 

h, which records ench instant the inclinations of the 
ship rn the direction of the rolling and the wiclination of the part 
of the wave which carnes the ship ; also observations with jt 
from the war-ship Crovadie, Though the indications are only 
approximate, they are thonght of considerable interest. Adimral 
Paris called to mind an instrument devised by hs son m 1367, 
for tracing waves—Hxperimental researches on natural sul- 
phides, Ly M. Meunier It is a general fact that natural sul- 
phides eh into the presencé of swtable metallic solutions 
cause reduction in the free state of the dissolved metal. The 
expennmental facts given seem to have a bearing on the unera- 
logical associations bo frequent in metaliferous ves, If 9 vem 

falena receive the rofiltrations of seawater (which always 
contains silver), all the asiver will be held and concentrated by 
the sulphide. Now natave silver exists in a certain number at 
galenas, and we may suppose it has been thus introdaced,—~New 
nebulse chscovered and observed at the Observatory of Marseilles, 
by M. Stephan. Thirty wm number.—On the approximation of 
a class of transcendants which comprise, as a particular case, 
h pitic integrals, by M weire.~-On the paraboloid of 

‘ apie ao lines, by M eim.-~On the theory of fngo- 
rife ma by M. Terquem. Even under the best con- 
ditions, fri C ai-machines cannot successially compete with 
machines rae volatie ae (1) because 
necessary , (2) the passive resistances due to this, and the use of 
two pumping bodies ; and (3) the want of adaptability to produce 
different degrees of reingerauuon, Their ad vantayes are the produc. 
thon of lower teniperatures, simpleity, and the use of a safe and 
cheap agent.-Researchesa on the metallic reflection of obscure 
and polansed calortfic rays, by M. Mouton —On the sulphide 
ai manganese, by MM. De Clermont and Guot. They produce 
the green sulphide in new cases, and by reactions in Which its 
formation was said hever to have been observed. Thus M, 
Muck says it 12 impossilde to transform manganous carbonate 
into sulphide ; but the authors effect this by heating in 
free air, with ebullition, carbonate of manzanese, precupitated with 
some stlphydrate of aunmoma They find the rose sulphide | 
dried at 105" contams 9 per cent. of water (green sulphide at 
dos? 1 anhydrous). ‘Lhe rose sulphide 16 much more soluble in 
chiorhydrate of ammonia These sulphides are thought 1someric 
shaduications of one and the same body, more or less hydrated. 
~hteply to temarks of M. Chevreul concermng the phosphor- 
secence of organic bodies, by M. Radzszewaki. He adduces 
scree facts chowing that in phosphorescence the slowness of the 
reaction 1s an essenaal condition, though to define the maximum 
and mitumur limits wonld be difficult at present,—~Two cases of 
aneorigm of the bend of the e]bow treated successially with the anti. 
Leplic ligature of t, ly : —-On some abnormal fe- 
cundations in star fish, by M. I’ ol.—-On the distribution of carbonic 
acid of the blvod between the red corpuscles and the serum, by M. 
redericg. 1t is penernily saad that all or nearly all the carbone 
gerd held in the blood 1s ia the serum {or plasma) in the state of 
C@tabination or solution. Examming venous horse-blood, the 
a found the red corpuscles capable of a a consider. 
able quantity af CO,, though always less than that taken by ant 
— wolame of serum (about @ halfless) Pasainga cutrent of 

2 through the blood, the excess seemed to be disthbuted 
equally between the corpuscles and the serum = While blogd can 
be almost directly or ape of uta gases by vacuum and heat; it is 
quite otherwise with serum, which, alter such treatment, will 
give s fresh liberation Ce when treated with ee seid 
newly boiled. This some of MM, Mathieu 
bain’s sesults,—-On the ye of stomates aud cuticular veepira- 
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Imperial Academy of Sciences, March t.-The foll 
among other papers were read +—-Maim outlines of a theory 
the sense of saperaines, by M. Herzog.—Researches on the 
Tunicata of the Adriatic and the Mediterranean, by M, Teller. 
The freely-mo Salp and Salpeo-Ieke Asctdians, which are 
numerous ui the Mediterranean, are almost wholly wanting in 
the Adnatic.-—On normal hexylic alcohol and normal cenanthylhe 
acid, by M, Janecck.—Researches on the extension of the tunte 
vasc netve-centres in the spinal cord of the dog, by M. 
Stricker.—-The development of the anthertdium of 4aiRoceres, 
by M. Waldner.—-On Ranvier’s representation of bone-structure, 
with remarks on the use of a Nicol in microscopic researches, 
by M. Ebner. —~On metanitro- and metamido-benzacet ylic acid 3 
on the action of anmal charcoal on salts ; on solution of sulphur 
in acetic acid ; and on demonstration of fuchgine in wine, by Dr. 
Ligbermann Fuchsine solutions give very characteristic absorp- 
tion bands, in the spectrum, between yellow and green. Fuchsine 
may be detected even with a dilution of 1: oe Note 
on moleculat transformations, by M. v. Sonstoiff. Todime crys- 
tal) kept exght years in a glass vessel were found to grow by 
volatihsation and subsequent condensation, Amorphous phas- 
phorus passed, in part, into the crystalline state.—On the ongin 
of the zodiacal light, by M Noe —Behavioar of calctum-jhas- 
phate towards sugar solutwoms, by M Krasan.—On new Rudista 
from the Bohemian chalk formahon, by M. Teller.—On the 
Sarmatian deposits between the Danube and the Timok, by M. 
Toula —Researches on the etiology of Pelorian flower-forms, by 
M. Peyrntsch —On a new method of determining the internal 
resistance of galvame battenes, by M Hieschl, The two like 
poles of two equal elements (of the hind to be measured) are 
connected, and the resistance of this currentiess combinaation 1s 
then compated with a known resistance —On the geolagical 
character of the Isthmus of Suez; the phocene formations of 
Zante and Corfu, the nature of the Sarmattan fornation and 
its unalogies in the present and i earlier geological epochs, by 
M Fuchs The fauna of the Red Sea and Mexkterranean are 
very different, but they appear (o have been s0 also before the 
isthmus arose. 
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AGRICULTURE IN THE UNITED STATES 


Report of the Commissioners of Agricuiture of the United 
States of America for the Year 1875. (Washington, 
Government Printing Office.) 

5 Re first impression that strikes us upon taking up 

this substantial volume is closely allied to envy. 

Here is a fund of valuable and condensed information 
relating to every peint connected with the development 
of the soil’s resources, a1ccord of original work and of 
experience at home, and abounding in suggestions from 
the practices of other countries. It is true we have to 
some extent, in the excellent transactions of our great 
agricultural societies, a means of presenting a digest of 
agricultural progress. But these are, and must to some 
extent be, written in popular style, whercas the Report 
before us, while deeply interesting, is essentially business- 
like and proportionally more useful to those whom it 
concerns. 

It may be thought by many that a new country, of 
boundless extent lke America, can scarcely havé ad. 
vanced to a stage in agricultural progress demanding the 
assistance of science; that the breaking up of virgin 
tracts by adventurous settlers is scarcely an occupation 
to elicit sympathy on the part of the workers in micro- 
scopic examinations and chemical analyses. Such is, 
however, not the case. ‘“‘ Farmers and planters,” we are 
told, “ now realise that there is something else in this im- 
portant work beyond the mere drudgery of sowing, reap- 
ing, and curing ;” and again, “the general awakening of 
interest in agricultural subjects has induced a consider- 
able correspondence with the botanical division,” as well 
as with the chemical and other departments. 

The Report of the Commissioners includes those of the 
statistician, the entomologist, and the chemist; and 
besides these departments, details are given of the 
labours of the Horticultural, Botanical, Seed, and Mi- 
croscopic Sections. The report of the statistician reveals 
the immense extent of cultivated land in the United 
States. Close upon 45,000,000 acres of maize, producing 
1,321,000,000 bushels of corn account for the cheap rate 
at which this commodity has recently been offered in this 
country, The vast area of 26,381,512 acres of wheat pro- 
ducing, in 1875, 292,000,000 bushels, also throws light 
upon some of the difficultics of competition which now 
perplex the English wheat-grower, Here is a supply of 
wheat capable of feeding 53,000,000 human beings for 
one year, and, to put it in another light, grown upon eight 
times the arca devoted to this purpose in Great Britain. 
The total population of the States is 38,115,641, so that 
they not only are able to feed themselves, but to export a 
sufficient amount to maintain the population of Great 
Britain nearly half a year. 

The report of the Entomologist upon Heteroptera or 
tt # ba * 

plant-bugs,” contains a large number of illustrations and 
short descriptions of many species, some of which are 
injurious, while others, owing to their carnivorous ten- 
dencies, are beneficial, This information is followed with 
practical directions for coping with insect pests, which, if 


not novel, are at least useful, In the chemical section 
Vor. Se ee 
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the effect produced by various mineral substances upon. 
growing vegetables when added to the soil have beet 
demonstrated by Mr. Abram McMurtrie. The deleterious 
effect of arsenical compounds has been tested upon plants 
grown in pots, and the results are vividly brought before 
the reademby illustrations showing the comparative sizes 
altained by the plants experimented on. The agricnl- 
turist is not as interested in substances detrimental to 
plant life as in those which produce an opposite effect, 
The lesson taught by such experiments is, howevet, 
exceedingly useful, for there is, no doubt, great roam 
for experiments upon growing plants so placed that the 
surrounding conditions of soil, air, and water may be 
reyulated with a special purpose in view, 

A considerable section in the middle of the volume 
is occupied with an account of the sheep exhibited in the 
Vienna Exhibition of 1873. The information is no doubt 
highly useful, as it gives the American reader a graphic 
idea of the various breeds of English and Contznental 
races of sheep. The ample details regarding the Mering 
sheep are chiefly taken without acknowledgment from a 
report contributed by Prof. Wrightson to the Journal of 
the English Agricultural Society, and are therefore 
familiar to English readers. 

After 150 pages upon “ Statistics of Forestry” and 
varieties of frmt, there is an interesting account of the 
method of curing forage by exsi/age. This process con- 
sists in burying green fodder in pits (si/as) or trenches, and 
covering it with earth. The process is applied to green 
maize, rye, rye-grass, rape, red clover, and autumnal 
vetches, It is impossible in a short notice like the 
present, to give a description of the method pursued, but 
there is no doubt that it is practicable. M. Crevat, aftey 
several years’ trial, has settled upon pits of the following 
dimensions, Depth 7°55 feet, length 28°25 feet at the 
surface of the ground, sloping down to 24°28 feet on the 
bottom ; breadth 8°53 feet at the top, and 6°56 feet at the 
bottom, Each pit has a capacity of about 1,4124 cubic 
feet, and appears capable of holding about 104 tons of 
green fodder. There appear to be many modifications 
of the process, some farmers partially drying the fodder 
before pitting it, while others prefer pitting it fresh, 
Contrary as this may appear to our usual system of 
carefully drying hay before carting it, the general 
adoption of this method of storing fodder in many conti- 
nental countries proves that green fodder may be preserved 
if firmly trodden down so as to exclude the air. The 
same plan succeeds admirably with sugar-beet pulp 
which may be kept in pits for any length of time. English 
farmers preserve brewers’ graips by trampling them firmly 
into large vats, and, at the same time, sprinkling salt 
among them. Salt is also frequently employed in the pro- 
cess of enstlage, or making sour hay, but 28 often the pro- 
cess is completed without its assistance. The report of 
the Commissioner certainly throws light upon the subject, 
which we think deserves the attention of English agricul- 
turists, and especially of colonists. 

The general interest in scientific agriculture is remark- 
ably evinced in America by the large number of agricul 
tural colleges, There are no fewer than thirty-nine agri- 
cultural and mechanical colleges attended by 3,703, stu- : 
dents and taught by 463 professors. When it is remembered 
that the total population of the States is only fractionally 
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larger than our own, the fact of the existence of nearly 
4,000 agricultural students is samewhat startling, In this 
country we have one agricultural college supported by less 
than zoo students. Yet we are the possessors of the most 
extensive colonies in the world, far exceeding, in extent, 
even the vast area of the United States. it may well be 
difficult for English agriculturists to compete with foreign 
rivals if the meagre number of agricultural students in 
England compared with America may be taken as in any 
degree a gauge by which interest in scientific progress 
may be measured. 





CUMMING'S THEORY OF ELECTRICITY 


An Introduction to the Theory of Electricity. By 
Linnenus Cumming, M.A. (London: Macmillan and 
Co., 1876.) 


M R. CUMMING deserves our thanks for having made 

an effort to introduce into elementary teaching the 
advances in the treatment of electricity made chiefty by 
the labours of Green, Thomson, and Clerk-Maxwell. Mr, 
Cumming possesses all the qualifications necessary for 
such atask. He evidently has a full knowledge of the 
subject, and seems to possess, in addition, experience as 
a teacher. He has had, no doubt, great difficulties to 
encounter. These difficulties are not alone due to the limi- 
tations as to the mathematicial knowledge of his readers, 
which Mr. Cumming has justly imposed on himself. 
The books and papers out of which Mr. Cumming had to 
take his material, were written from various points of 
view, and they were chiefly addressed by scientific men to 
scientific men, It was natural that the same words 
should not be always used exactly in the same sense, 
the great object being that men alrcady possessing a 
knowledge of the subject should understand each other. 
It is only when the knowledge of a certain subject is com- 
patatively advanced that the terms settle down into a 
definite meaning. A text book, on the other hand, is 
addressed to students who at the most have only a slight 
acquaintance with the subject, and it should not only teach 
that particular subject, but also scientific method, and 
scientific reasoning. It is, therefore, of primary import- 
ance that the precise meaning of the term should be 
scrupulously adhered to, Even a good definition does 
not always ensure this, for there is often a metaphysical 
colouring which does not come out in the definition, but 
which we soon discover in the way a term is used. We 
take one example. The word potential is defined by Sir 
Wm. Thomson thus:— | 

“The potential at a point is the work which would be 
done on a unit of positive electricity by the electric forces 
if it were placed at that point without disturbing the 
electric distribution, and carried from that point to an 
infinite distance.” 

Nothing could be more precise than this, yet the word 
potential will call forth different associations in different 
minds, and this will greatly influence the way in which 
the word is used. Some writers will attach no meaning to 
the potential at a point, except in so far as they can 
imagine an electrified particle to be placed at that point, 
to others the expression will convey a perfectly definite 
meaning, defining the state of the medium at that point, 
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irrespective of any electrified particle which might be 
placed there. It will generally be soon found out in what 
sense the writer uses the word, 

The passage in Mr. Cumming’s book which has sug- 
gested these remarks, is contained in Prop. 8, p, 203. 
The proposition runs thus :— 

“In computing the potential of any closed circuit, we 
may substitute for it any closed circuit which is obtained 
by projecting the given circuit by means of lines of 
force.” 

The expression potential of a circuit may perhaps have 
sometimes been used for the induction or nwnber of 
lines of force through a circuit ; yet we imagine the term 
suggests rather the idea of action at a distance, and would 
be analogous to substituting in electro statics the expres- 
Sion “potential of a point” for that generally used— 
‘potential af a point.” Mr. Cumming has so consistently 
adopted the views and language of Faraday and Clerk. 
Maxwell, that we have been struck rather unpleasantly by 
the passage. This is, perhaps, only a matter of detail, 
and we may here remark that Mr. Cumming might with 
advantage have bestowed more care on the wording of 
his propositions. On p. 4o, for instance, an experi- 
mental law is given, and two exceptions are added, With 
very little trouble the law might have been worded so as 
to admit of no exceptions. Other examples might be 
given. 

There is one feature in the book about which we 
should like to make a few remarks. An occasional allu- 
sion to hypothetical matters cannot of course be alto- 
gether avoided, yet we think that in books like Mr. Cum- 
ming’s, which are intended to give an outline of what is 
known, and not of what is unknown, of the subject, such 
allusions should be reduced to a minimum. 

On p. 119 five propositions are given on molecules 
and atoms, which are not alluded to throuyhout the book 
except in the following passage :— 

“From the last statement it can be easily seen that 
when the molecules of two different solids impinge on 
each other, ag at the surface of contact, they cannot ac- 
commodate themselves to each other’s motion, but con- 
strain each other, this constraint producing a loss of 
energy. lf, however, the two solids are of the same kind 
and at the same temperature, the molecules on each side 
of the surface of contact are swinging in exactly the same 
manner, and can easily accommodate themselves to each 
other’s motion without more constraint than exists in the 
solid part of either body. It 1s this loss of energy owing 
to the unsymmetrical swinging of the molecules at the 
surface of contact which reappears as difference of poten- 
tial between the two solids, or as the energy of electrical 
separation, 

“The opposed electricities so separated will, for the 
most part, be heaped up on either side of the plane of 
separation by a Leyden jar action.” 

In the same chapter Mr. Cumming gives his opinion 
on the theory of the voltaic cell and electrolysis in 
general. We are told how we might imagine the atoms 
and molecules to be placed; we are told about polarisa- 
tion; but Faraday’s laws are not even alluded to, 

It would, of course, be an advantage to science if Mr. 
Cumming were to take an active part in the theoretical 
and experimental investigation of the subject; yet we 
doubt whether a text-book on the theory of electricity ia 


the best place to bring his views forward, especially if 
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they are in contradiction to the best experiments we have 
on the subject (Sir William Thomson’s). A teacher ought 
to be spared as much as possible from having to tell his 
students that he does not agree with the writer of a text- 
book. 

The parts of Mr. Cumming’s book which we have ven- 
tured to criticise refer chiefly to matters of taste. There 
is no doubt that in the hands of a good teacher the book 
will prove very useful, We hope that it will have a wide 
circulation, and that a second edition will soon enable 
Mr. Cumming to introduce such improvements as on a 
reperusal of his own book may occur to him. 

ARTHUR SCHUSTER 








OUR BOOK SHELF 


Proceedings of the London Mathematical Society, vol. vii. 
November, 1875, to November, 1876. (London: Messrs. 
Hodgson and Son, Gough Square.) 


In the present volume we have about thirty communica- 
tions made by eighteen writers, Prof. Cayley writes on 
Three-bar Motion (treating the matter in a different way 
from that in which it is handicd in this same volume by 
Mr. S. Roberts, the priority of whose results is conceded 
by Mr. Cayley) on the Bicursal Sextic; Prof. H. J. S. 
Smith contributes short papers on the value of a certain 
Arithmetical Determinant and a Note on the Theory of 
the Pellian Equation ; Lord Rayleigh has a note on the 
Approximate Solution of certain Potential Problems ; Mr. 
Spottiswoode writes on Determinants of Alternate Num- 
bers, working out some suggestions of Prof. Clifford. This 
Jastenamed gentleman contnbutes the transformation of 
Elliptic Functions with a Note, and Free Motion under 
no Forces of a Rigid System in an #-fold Homaloid. 

In Analysis, there are further papers by Mr. J. W. L. 
Glaisher on an Elliptic Function Jdentuty, and the Sum- 
mation of the Geometrical Series of the #th Order asa 
Definite Integral; Prof. Lloyd Tanner on the Solution 
of Certain Partial Differential Equations of the Second 
Order (two papers); Mr. J. Hammond on the Relation 
between Bernouilli’s Numbers and the Binomial Coefh- 
cients, and on the Mean of the Products of the Different 
Terms of a Scries ; Mr. T. Muir on the Transformation 
of Gauss’s Hypergeometric Series into a Continued 
Fraction ; M:. S. Roberts a Further Note on the Motion 
of a Plane under Certain Conditions; Mr. Hewitt on a 
Theorem of Eisenstein’s, 

Under the heading of Geometry we may class Prof. 
Rudolf Sturm’s paper on Correlative Pencils; Mr. A, B. 
Kempe’s General Method of describing Plane Curves of 
the wth Degree by Linkwork; Prof. Wolstenholme's 
Loci Connected with the Rectangular Hyperbola. 

There are a few shorter communications, We have 
said enough to give our mathematical readers an idea of 
the range of subjects treated in this volume. The names 
of the authors are a sufficient guarantee that the subjects 


are ably treated and brought down to the latest accepted 
results, 


A Primer of Chemistry, inciuding Analysis, By Arthur 
Vacher. (London ; J. and A. Churchill, 1877.) 


Tris little book attempts to present within the limits of 
a hundred pages “a general view of the elements of inor- 
ganic chemastry.” It embodies the experience gained by 
the author during ten years in which he has been engaged 
in teaching the subject, and the result is that many points 
are treated in somewhat novel fashion. The subject is 
considered as fully as could be expected within the narrow 
limits mentioned, and the amount of information con- 
veyed is really considerable and generally acotrate. 

The first sixty-seven pages contain chapters on “ Ex- 
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iments with some of the Elements,” “The Use af 
ymbols ” in formulz, equations, and calculations, “ Ex- 
periments with some Compounds,” “Weights and Mes- 
sures,” “Classification of Compounds,” and “ List of 
Substances.” The remaining thirty pages or so are 
devoted to Qualitative Analysis, 

Perhaps the greatest novelty introduced is the use of 
the term wxz¢ instead of atomic or combining weight, so 
as to avoid using the terms afom and molecule, which the 
author thinks are “unsuitable for ordinary use am 
beginners ;” and of antimetal instead of radicle (whi 
latter by the way he incorrectly writes “ radical”), It 
may be questioned whether the use of the term “unit 
may not interfere with the conception of the meanings to 
be attached to “atom” and “ molecule,” which the pupil 
must gain afterwards. “ Antimetal” is objectionable 
since all radicles are not antimetals; ammonium, for 
example, is a radicle which plays the part of a metal, 
Clearly the term is intended as equivalent to “acid 
radicle,” or acid minus its basic hydrogen; it is never 
used in any other sense in the book, and its use with this 
restricted meaning may be advantageous, or at least free 
from objection. 

Several items may be pointed out as requiring altera- 
tion or improvement; notably the following: that “a 
compound’ is any substance which is not an element” 
(p. 11); that chlorine has a “fale green colour” (pp. 6 
and 61); that oxygen is /wsolud/e in water (pp. 39 
56); and that KMnO, gives a red solution (p. 64). In 
working with test-tubes the student is several times 
directed to add “half an inch” of acid or water as the 
case may be. Of course it is evident what is meant, but 
test-tubes are of various sizes, and a large excess of acid 
or other liquid would be used if the directions were fol- 
lowed exactly with large tubes. On p. 77, “take the 
charcoal quickly to your nose” is another rather curious 
direction. 

The analytical part of the book is the best ; the tables 
throughout being reliable. The detection and separation 
of cobalt and nickel (Table IIL, p. 95) might be effected 
more quickly and easily by other methods than that 
given ; and on p. 87, NO, as well as CrO, and Fe” should 
be mentioned as decomposing H,S. If these and several 
other minor smprovements be made the “primer” will 
not be without value in imparting the rudiments of educa- 
tion in chemistry ; and in these days when elementary 
text-books are becoming so numerous, may fairly count 
on being appreciated as it deserves by the class of students 
for whom it is intended. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to rdurn, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications. ] 


Hibernation of Birds 


In NATURE (vol. xv,, P- 45) there isa review of “' Palmén on 

the Migration ot Birds,” and in the course of it the reviewer takes 
occasion to refer to what he calls the ‘‘ hibernation mania” as 
one that is now and again revived, in spite of the fact that the 
migration of birds is tully proved, and that no evidence at first 
hand has ever been produced in favour of the supposition that 
birds ever lie dormant. 

Ha: frequently heard my brother-in-law, Sir John 
McNeill, relate a circumstance which occurred to himself proving 
that swallows do occasionally lie dormant, I wrote to him asking 
him for the particulars, I now inclose his reply, which pes 
you will publish, as it may possibly elicit other evidence on 
game matter. 

Gilbert White’s conviction that swallows do occasionally He 
dormant in this co was mainly founded on the fact tht 
instances are not uncommon of swallows quddenly 


* A chemical compound being meant as is evident from the context. 
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during warm sunny days in winter, end disappeariog on | than halfa 
the return of cold, This fact it 4s poles in very a t to 

account for on any other supposition. ARGYLL 


Argyli Lodge, Kensingtan, April 11 


“ In your letter received last night you tell me of an article in 
Nature the author of which seems to deny that svepllows ever 
t testified to the fact 
t, however, is a mis- 
take, for I have stated and I now repeat that I have seen swallows 


hibernate, and asserts that no one has 
his own al observation, 


a 


in large numibers hibernating. The circumstances were these :-— 


* About twenty-five miles south of Teheran, the capital of 


Persia, there is a village called Kenara-gird near which is a 
stream of brackish water running in a deep bed with nearly 
dicular banka some forty or fifty feet high. Being largely 
repregeated with salt this stream 1s rarely if ever frozen, and in 
frosty weather is resorted to by flights of wild ducks. Dunng a 
frost of unusual severity I went from Teheran to Kenara-gird, 
accompanied by Su Henry Rawluean, for the purpose of duck- 
shooting, the severity of the frost promising good sport. Havin 
slept at the village we next morning followed the downwar 
course of the stream along the nerth bank, and had proceeded 
about a mile, I should thmk, when we came to a place 
where there had quite recently been a small land-slip, The 
brink of the bank to the extent of perhaps twenty feet 
in length, and ten or twelve broad m the middle, tapering 
off to each end, had slipped, but had not fallen down the 
Between this detached portion and the Rig lacus 
cular face about ten feet high, from which it had broken 
off, we saw, to cur great surprise, a number of swallows, 
not less, I am sure, than twenty or thirty, lying, as I at 
first supposed, dead, but on taking up one of them I 
found 1 it was alive bat dormant; 1t was warm and its 
breathing was quite perceptible. I examined a considerable 
taumber, and found that they were all alive and breathing, but 
none of them gave any sign of consciousness. My attention was 
then attracted to the perpendicular face on our left, from which 
the slip had broken off, and which was perforated by a vast 
number of holes each about the size ofarat-hole On looking into 
such of these as I was tall enough to see nto, I found in all of 
them swallows in the same dormant state. I was able with 
finger and thumb to pull ont swallows from several of these 
holes, and in each case found that the hole which penetrated 
honzontelly a considerable way mto the bank, contarned more 
swallows in the same condinon. Inno case did I see one lying 
on another -they were all lying singly with their heads inwards, 
each heid touching the tail of the bird befcreit How far these 
holes penetrated into the bank, or what number of swallows each 
tontamed I did not ascertam, but it is plain that the orginal 
entrance to these dormitories, must have been in the external 
face of the partion that had slipped, which as [ have stated, was, 
in the middie, from ten to twelve feet thick The holes in the 
undisturbed portion may probably have been of equal or greater 
length, and if so the number of swallows hibernating there must 
have amounted to many hundreds.” 
Villa Poralto, Cannes, Apnil 6 


The Swallows and Cuckoo at Menton 


Tuy swallow that arrived here on March 19 remamed solitary 
until April 5. Marly that morning a second arnved and entered 
the same room as the first, I saw them flying about together in 
the forenoon, and these two remain the only feathered occupants 
of that chamber In the rip ei of the same day, however, 
a party of ten arrived and d tritited themselves among the 
houses, 

Madame Vaktta, of whom I spoke in my previous letter 
os vol xv., p 488), assures me that hot during the last 

{ty years has one swallow preceded sts fellows by so long an 
interval as this year ; but perhaps it is orily that her attention 
has not been drawn so much to the subject. It is certain, how- 
ever, that unless more are yet to come, the swallows are this 
year fewer than ordimary by more than one-half’ The opinion 
of the natives w that they have hed at cea. 

i heard the cuckoo for the first time this hae on April 1. 
But a lady had to’ me that she had heard it nearly a week 
before. Dovaiah A. SPALDING 
Cabroiles, prés de Menton, France, Apnil 13 


Greenwich as a Meteorological Observatory 


Tim facts of observation appealed to by Mr. Eaton with the 
view of vroviny that Greenwie 
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is. from artificial causes. more 
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warmer than the south-enat of England gene- 
rally, and is ore not a suitable place fora svetec rol : cal 
o of the first order, evidently call for a closer 
criticnl examination than they have yet received. If from the 
sixteen stations within « raclus of sixty miles from the metropolis 
given in the paper on “The Temperature of the British Islands,” 
we omit those which are clearly inadmissible for the comparison 
with Greenwich oe to their pesition or to the short time 
during which observations were made, there remain the follow. 
ing eight stations as suitable for comparison :-~Cardington, 
52° 7’ lat. N.; Royston, 52° 2’; Colchester, 51° 53'; Tlartwell, 
1° 49; Oxford, 51° 46’; Great Berkhamstead, $1° 45’; Chat- 
am, 51° 23; and Aldershot, 51° 15’, The mean temperature 
of these eight stations, allowing for elevation, 18 50°°6, and the 
mean temperature of Greenwich, 51°'1, results substantially 
agreeing with those phe by Mr. Eaton 
_ it ia necessary, however, to observe that the mean posi- 
tion of these places does not agree with that of Greenwich. 
Thus while the latitude of Greenwich ts 51° 28’ north, the mean 
latitude of the eight stations 18 51° 45’, or O° 17’ farther north, 
their true mean postion bemg about two mules due north of St. 
Albans For thi difference im latitude a correction of fully 0°'2 
is required, judging from the position of the isothermal lines, 
The hgures then stand thus> mean temperature of Greenwich, 
51°13 of the eight stations, §6° 8. On comparing the monthly 
means of the eight stations with those of Greenwich, 1t is seen 
that the residual excess of Greenwich is all but wholly occa- 
sioned by the high mean temperatures of June, July, August, 
and September, which are in each case o°’9 higher than the 
means of the eight stations, these eight stations bemg nearly all 
outside or on the outskirts of the patch of high temperature 
around London during the summer months. It follows that the 
o°*3 of excess of annual temperature at Greenwich over the eight 
stations is accounted for by the bigher temperature of four out of 
the twelve months, and consequently cannot be due to artificial 
sources of heat in London, such as the consumption of fuel, 

When drawing the isothermals of the British Islands seven 
years ago, no distnct of Great Brtam occasioned so much 
trouble and uncertamty as the south-east of England, owing to 
the meagreness of the materials available for the purpose Since, 
however, immediately to westward, the mein temperature of 
Oxford was seen to be 504, Aldershot §1°°2, and Osborne 
518, it was inferred as the moat probable state of the case that 
the mean temperature mercased southwards over the south-east 
of Kngland inthe manner mdieated by the annual tsothermals 
accompanying the paper. This supposition was confirmed by 
the temperatures at Colchester and Chatham, the only two sta- 
tions furnwhing satisfactory data on the pont, for while at Col- 
chester, for mstance, the mean temperature was o § lower than 
that of Greenwich, no Jess than o> 4 of this difference was due 
to the lower temperature of the east coast at Colchester as com. 
vared with Gieenwich during the five months heyinning with 

ecember, when the temperature in the south of England in- 
creases from east to west. 

The coast stations of the Channel could not be considered as 
furnishing authoritative evidence on the question, owing to the 
irregular distribution of their temperature, which seemed to in- 
dicate certain obscure and ill-understood causes in operation 
modifymg the climates of that coast. ‘The force of this remark 
will be apparent from the following mean temperatures :-- 
Helston, §3°9; Truro, 52° 2; Torquay, §1° 6; Sidmouth, 51°5; 
Bou neniouth, 51°°5 ; Ventnor, 52°°4; aud Worthing and East~ 
bourne, both so°°7. Its perhaps scarcely necessary to remark 
that it would be a mistake to attempt to draw any conclusion 
from differences of mean temperatures of different stations 
amounting to 0°'3 and under, seeing that the English observa- 
tions generally were made with the: mometers in protecting-boxes 
quite open on one side, and therefore exposed in varying es 
to indirect radiation from walls and other objects, 

While Mr. Eaton has thus fatled to lg from past observa- 
tions that the consttmption of fuel and the marsing together of 
living beings in London has raised the mean temperature at 
Crreenwich Observatory to the extent of half a degree, or indeed 
to any appreciable extent, above that of the eouth-east of Kng- 
and generally, it mig nevertheless be well, seeing the question 
been raised, to do something towards definitely answering it, 
instit at Greenwich and at about a dozen stations distri- 
buted over the south-east of England, observations of the tempe- 
tature of the air, orm 
the sume pattern 


strict, uniformity being secured by employing 
of thermometer-box and by placing it under 
the same conditions at eich place as regards height Suove the 
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the vegetable covering of the soi], and openness of situa 
ronnie peers : ALEXANDER BUCHAN 
Edinburgh, April g 





above the surface of the liquid iron, but such is not the case at 
all. The volume above the surface of the liquid iron is different 
in each of the four bodies; it is rat with the plate and 
smallest with the ball. Thus it is dependent on the shape and 
position of the surface which rests on the liquid iron. 

“In order to come to the real causes of this swimming, I 
must first remind the reader that in every hot liquid in an open 
veesél, in consequence of the more rapid cooling at the surface, a 
continuous current is originated, the interior hottest parts ascend. 
ing and the exterior colder ones descending ; and thus a more of 
less visible movement or agitation is produced in the mass, 
Such currents occur in every mass of molten iron, and are there 
especially remarkable in consequence of a contemporaneous 
ascension and separation of slags, which, when they havé 
arrived at the surface, are generally pushed towards the a 

** Ifa solid piece of iron be put on the liquid mass the former 
gets at once heated at the expense of the latter; the portions of 
water and of air which are contained in the solid piece get ex- 
panded and expelled with considerable force, thus forming a 
current in opposition to the ascending one above mentioned, 

“ This expulsion of air and water may even cause dangerous 
explosions, 1f the usual precaution is neglected to warm the solid 
piece somewhat, before it is brought into contact with the liquid 
mass. 

‘Now there is ro doubt that these opposite forces alone are 
able to raise the heavier sclid piece more or less according to the 
more or less favourable surface it presents. 

“ But besides this there is to be taken into consideration that 
the overweight of the solid piece of iron is diminished by the 
rrevious heating which when the solid piece comes into contact 
with the liquid, is at once augmented and that the proportion of 
heat of the molten iron to that of the solid plece must to some 
extent have an influence on the more or Jess deep immersion of 
the latter. 

“A further cause, although a wy one, of this swimming of the 
solid piece is the cohesion of the liquid :ron ; but at any rate this 
becomes of some importance in conjunction with the aboye-men- 
tioned continuous ascending of slags which collect under the 
swimming body and retain partly the air expelled by the latter, 
helping in this way to keep it afloat, 

** Solid cast-iron being 3), heavier than an ee volume of 
molten iron, the overweight of each of the four bodies used for 
my experiments is consequently only } Ib., and im the present 
case it 1s therefore only this one guarter of a pound which the 
above-mentioned opposite forces have to ft within areas of 12” 
to 36" square in order to keep the body swimming. 

‘* On increasing the size of the sohd bodies, however, it -will 
be easily understood that a limit to this swimming will soon be 
reached, and indeed I accidentally found this limit on my first 
trial in quadrupling the sizes of the four bodies so that each of 
them weighed 28 Ibs. ; for all the bodies with the exception of 
the plate which was 12” in the square and 1” thick went to the 
bottom. The plate on being put gently on the liquid mass was 
just kept afloat, but its surface was a little below the surface of 
the molten iron. =i Ib. overweight therefore with a surface of 
12" in the square could scarcely be kept swimming. 

‘‘ The behaviour of the other three bodies at the bottom was 
remarkable in consequence of a continuous vehement ebullition 
accompanied by the shooting out of long white brilhant flames, 
and these phenomena can only be attributed to the water and 
air expelled by the heat. 

These experiments with bodies of 28 Ibs. weight show therefore 
that above this weight, without giving to the bodya more favourable 
surface than 12” in the square, theee bodies do not what is pre- 
perly called swim in the sense that al of the solid body is kept 
above the level of the hquid. For if the bodies, for instance the 
ball, the cube, and the cylinder on being moved, rise and fall a 
little alternately, this can no a be culled swimming, for it is 
just the transition from overweight to equlibrium. 

“ That the greater or lesser degree of density of the different 
sorts of iron will also exercise an influence cannot be doubted. 

‘* Less fortunate but still interesting was an experiment which 
I made with four pieces of zinc of the same shapes as the pieces 
of iron on 200 Lbs. of na zinc, when with the pieces of 7 Iba, 
each the same thing took place as with the cast-iron pieces of 
28 Ibs, each on liquid iron, viz., the plate was just kept afloat 
and the three other bodies went tothe bottom. 

** With alc, therefore, this phenomenon of swimming dots not 
occur with such heavy bodies as with fron, and this may ‘be 
explained hy the fact that with zinc, in consequence of the anuch 
smaller difference of temperature between the liquid and the 












THERE is one consideration which hr correspondents, the 
secretary of the Scottish, and the president of the British Meteo- 
rological Societies have equally overlooked, and which may 
seriously affect the conclusions at which they arrive as to the 
stitability of Greenwich for a first-class meteorological station, 
Since the year 1846 the temperature observations at Greenwich 
have been made under conditions of exposure of thermometers 
which, whatever their merits or demerits, are not those rae d 
adopted, In a paper published in the Quarterly Journal af the 
Meteorological Soctely (October, 1873) [ have shown from the 
average of five years’ daily comparisons that the effect of the 
method adopted at Greenwich upon the mean annual temperature 
is to obtain a result 0°475 warmer than is obtained by the usual 
method, This quantity 1s almost identical with the excess which 
Mr. Eaton attributes to the local consumption of fuel, an explana- 
tion surely most inadequate. Thus the discrepancy pointed out 
by Mr, Eaton only serves to establish his opponent’s case. Mr. 
Buchan on the other hand must be unaware that it is the eye 
observations alone, made from the revolving stand, that are rehed 
upon for temperature results at Greenwich, and though his con- 
clusion would seem to be correct it does not seem possible to 
sustain the argument by whith he has arrived at it. 
Orwell Dene, Nacton Joun I, Pr umMER 
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Cast-Iron 


T HAVE been struck hy the statement I found in several books 
on physics that cast-iron expands when it gets.cool. Assome of 
these books are used as text-bouks in schools in this country, 
and as this statement is contrary to the experience of all practical 
men with whom T have conversed upon the subject, I think the 
following translation of an article which appeared in Der Civil 
Ingenweur, edited by K, R. Bornemann, in Freiberg, 1363, 
ix, Band, iv. Teft, p. 219, may not be uninteresting, explaining, 
as it seems to me fully, at least one of the facts on which the 
statement mentioned above appcars to be based, v'z., the fact 
that cold urcn swims m hquid iron :— HM 


" At a meeting of the Association of Saxon Engineers which 
took place in Freiberg in August last year (1862) Mr. 17. Gruson, 
of Buckau, near Magdeburg, called the attention of the members 
to a phenomenon which had frequently been observed by him, 
but of which na proper explanation could be given at the time, 
viz,, that pieces of cold cast-iron swim perfectly in molten iron. 
The question was 1aited, to what causes this may be due, and as 
fromthe physical point of view it was thought an interesting one, 
it was suggested that experiments should be made m order to 
obtain a proper explanation thereof. 

‘*In consequence of this, M. Centner, Inspector of the Jacoti 
Iron-works, near Meisen, made such experiments, the result of 
which he communicated to the Association at a meetmg on 
May 17, 1863. The ea is an extract of Mr. Centncr’s 
report j- (Signed) W. Tausersa” 


‘* Before anwering this question I made some experiments in 
order to ascertain whether this swimming is not caused by the 
specific weight of the body; by there I found confirmed that 
cold cast-iron weighs j, more than an tee volume of molten 
iron, for if a piece of cold cast-iron of 28 lbs. be used to form a 
mould, and if this mould be filled with molten iron, the new 
piece of metal thus obtained will only weigh 27 lbs. This weight, 
of course, is also that df the liquid metal which was sequine’ to 
fitl the mould, formed from a piece weighing 28 Ibs. 

“For this reason, in making moulds for cast-iron, a measure 
is used which is vy longer than the ordinary measure, if the 
hip iron to be formed is to have the full size of the ordinary 
measire, 

‘Repeated experiments with a mass of molteti iron of 
2,000 Ibs, gave me further proofs that the causes of this 
swimming must be other than the specific weight. 

“For my experiments I used four bodies of cast-iron of diffe- 
rent shapes, but of the same volume, viz. a plate of 6” inches in 
the eguete and 1” thick, a cube of 34”, a cylinder of 4” diameter, 
and 3" height, and a ball of 4” diameter. Each of these four 
bodies measured 36” cube and weighed 7 Ibs. 

“If the cause of the swimming were the specific weight, an 
equal part of the volume of all bodies ought to remain 
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solid body, the currents mentioned above with reference to the 
iron must necessarily be far less strong. 

“With similar modifications according to the temperature 
— for thei liquelaction the swimming takes place with all 
other metals.” 


Tycho Brahe's Portrait 
In NatuRE (vol. xv., p. 406) is published a copyof a portrait 
of Tycho Brahe in the possession of Dr. Crompton of Man- 
chester. Although it seems, from the inscription in tlre corner, 
that the portrait is a contemporary one, there does not appear 
to me to be sufficient reason for preferring this portrart, of the 
origin of which nothing whatsoever is known, tv others of the 


same date. Both Tycho’s ‘‘Episiole” and ‘ Mechanica ” con- 
tain an engraving by J. D. Geyn from the year 1586, and if the 
newly-discover Dr. 


paldler really (as conjectured b 
Crompton) should have been painted to be engraved bos the 
*€ Mechanica,” it can hardly have been considered a good like- 
ness, as the engraving by Geyn was preferred. The latter 1s 
very lke the ait on Tycho's large wall-quadrant, of which 
an engraving in the “‘ Mechanica” givea us an idea, and which 
Tychd himself mentions with the following words :—‘ anc 
effigiem magna solertia expressit ‘Thobias Gemperlinus eximuus 
artilex (quem mecum Augusta Vindelicorum in Daniam olim 
receperam) idque tam ¢competenter, ut vix simalior dari possit.” 
This portrait is from 1587. 

The Royal Gallery at Frederiksborg (about twenty English 
miles from Copenhagen) contained a fine portrait of Tycho 
Brahe, which unfortunately was burned m the great fire in 1859, 
when so much of that beautiful castle was destroyed. It agreect 
on the whole with the two above-mentioned portraits, while the 
long narrow face on the Manchester portrait shows hardly any 
resemblance to the features on the others, I may also add, that 
the fine monument erected by Tycho Brahe’s heirs in the church 
in Prague (Temkirche), where he was buried (of which 1 have 
seen a copy in Copenhagen), 1s very like Geyn’s and Gemperiin’s 
enpravip 

asticle which accompanies the portrait in NATURE con- 
tains several small mistakes, which perhaps also occur in 
Brewster's “‘ Martyrs of Science.” Tycho was not born in 
Sweden but in Denmark, as the province of Schonen (with the 
island of Hven) belonged to the latter country from ancient 
times and up to 1660, and he was uf an ancient Danwh noble 
family. His castle was called *‘ Usamborg” (Latin Urani- 
burgum, the Celestial Castle), the Observatory ‘' Styerneborg ” 
(Stellaburgum), J. L. E, DRAYER 

Observatory, Birr Castle, Jreland 





Yellow Crocuses 


CAN any of your readers eluctdate this problem? When, a 
fortnight ago, the yellow crocuses flowered, the sparrows all at 
once made a terrible onslaught upon them. I found the gardener 
in Lincoln’s Inn Gardens one day mourning over a fine line of 
crocus plants, every flower of which was in absolute ruins. All 
the work of the sparrows, he said. I have seen them, too, on 
the flower-boxes in my windows here frequently, teanng at the 
crocus blooms, Yet now, later, the blue and striped crocuses 
are blowing, and the sparrows leave them altogether untouched. 
What is there in the London bloom specially that attracts the 
London sparrow? The taste is, I think, peculiar to the town 
bird, In , babar at a distance from, and immediately around, 
London, I have watched plenty vt aa crocus blossoms, not one 
flower of which has been attacked. 

Gray's Inn, April 6 » ALFRED GEORGE RENSHAW 


Tropical Foresta of Hampshire 

Im Mr. J. Starkie Gardner’s lecture on The Tropical Foresta 
of Hampshire (NATURE, vol. xv, p. 232), the following state- 
ment occurs which is open, I think, to considerable question :-— 
**All the shipworms generally known to us live only in salt- 
water, and are so delicately organised that the slightest mixture of 
fresh-water instantly kills them.” This sweeping assertion 1s 
partly qualified by allusion to the occurrence of a species described 
by Mr. George Jefiries as mhabiting fresh-water, and the fact of 
bored wood found 300 miles up the Gambia River ; still 
as Mr, Gardner speaks of these facts as « ‘‘ theory” still in need 
of verification, 1 would point out that no waters are more in 
with the shipworm than the deltas of tropical rivers wherein the 
water is often largely brackish if not potable. 

My own ex is confined to the delta of the Trawadi, & 


tan; 
for about « third of the year, and ehghtly so, and even potable, 
during the other months, The large canoes, however, which 
traverse these creeks are much imjured by some species of ship. 
worm, and so little does the easy remedy of exposing them to 
fresh-water anewer, that the Lirmese are in the habit of firin 
thei bottoms froth time to tune ; opportunity is taken of a hig 
spring tide to get the boat wellon shore, The ands are st 


gled maze of creeks, the waters of which are Lrackish or sult | 


a 
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ported on blocks of wood, and a shallow saucer-shaped cavity is | 


made underneath which is filled with straw or other combustible 
matter, which gives a fierce but short-lived flame. Fire 1s now 
apphed and the bottom of the boat is for some minutes kept 
wrapt in flame, which ateams the worms to death in.their holes, 
I cannot recall any instances of bored wood well above the tide. 
way, but wherever the water is occasionally brackish, thus far 
the worms seem capable of settling, What species occur in 
Pegu I camnot say. Percival Wright has described Nausi#ora 
duntope from the rivers of astern Bengal, and it may not im- 
probably extend to the Irawadi delta, as Nowaculina gangeteca 
and a species of Scaphula closely allied to the Gangetic species 
do. The two Birmese species of Scaphula are both estuary 
forms, whereas the type of the genus m the Ganges is found a 
thousand miles frm the sea, which suggests the plasticity of 
some species, which if met with fossil would be unbesitatingly 
regarded as manne. W. THEOBALD, 
Camp, Jhilam District Geological Survey of India 


Hog Wallows or Praine Mounds 


In Navturr (vol. xv., p. 274), Mr. Wallace quotes a letter 
from his brother im regard io the so-called og-wallows of 
Califorma, in which thetr origin 1s ascribed to dééres leit at the 
broad foot of a retuunng glacier modified by the erosion of innu- 
merable issuing tills, and asks if this structure 1s known to occur 
elsewhere. As 1 have observed the same formation in many 
sede of the Pacific slope and have tried to explain it, I hope 

may be allowed to say a few words on the subject. 

The peculiar configuration of surface so well described by Mr. 
Wallace, 18 very widely diffused in America, and has been 
described under diticrent names, In California the mounds are 
called Aog-wallrws, but elsewhere they are known as Prasrie 
mounds, This latter is the b.tter name sivce they are found 
only in grassy, treeless, or nearly treeless regions. They occur 
over much of the Praine region or “ plains” cast of the Rock 
Mountains ; als over portions of the éasi region, ¢ g., in Ari- 
zuna ; also over much of the bare grassy portions of California, 
¢g., along the lower foothills of the Sterra and adjacent por- 
tions or the San Joaquin plains; also over enormous areas m 
Middle Oregon, on the eastern slope of the Cascade mountains, 
an undulating grassy region, also on the level grassy Prairies 
about the southern end of l'ugit Sound, Washington territory. 

They have been ascribed tu the most diverse causes. In Texas, 
where they are very small, Prof. Uilgard thinks they are ané- 
Judls. In Arizona, where they me also imperfectly decsloped. 
Mr, Gilbert thinks they are the rumed habitations of departed 
Praise dogs. In some portions of California, also, where they 
are small, they have been popularly ascibed to burvowmeg sgnir- 
vels. Inthe Prairies, about Pugit Sound, where they are splen- 
didly developed, their great size and extreme regularity has 
stiggested that they are éyrial mounds, and that the Prairies are 
veritable cities of thedead. It is possible that the cause may be 
different in different places, but 1am sure that no one who has 
examined them in Califorma, and especially in Oregon and 
Washington, can for a moment entertain any of these theories 
for the Pacific slope. 

In a paper ‘*On the Structure and Age of the Cascade Moun: 
tains,” published in the American Fournalfor March and April, 
1874, p. 167 and p. 259, among some muscellaneous points 
suggested by the main subject in hand, I discuss this one of Prairie 
mound. I there attribute them to surface erosion under peculiar 
conditions, these conditions being a dare country and a drift-soil 
jiner and more movable above and coarser and Jess movable below. 
Erosion removes the finer top-sail, /cavmng st only st spots. The 
—— onee commbemced, weeds and shrubs take posuession of 

hounds as the best soul, or sometimes as the driest apots, and 
hold them, sbbtionig | or retarding erosion Jd ape ig In 
some cases, per most cases, a departing vege Fily @ 
vegetation gradually destroyed by increasing drytess, seems to 
be an important pondition. For my full reasons for holding this 
view I must refer the reader to my paper, but I may my is 
passing thet in the bare hilly regions of Middle Oregon, jon the 
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enat side of the Ceseade Mountains, every stage of gradation 
may be traced from circular mounds, through elliptic, long 
elliptic, to ordinary erosion furrows and ridges. 

t, Wallace sakes in conclusion whether so extensive and uni- 
form a deposit could be due to géaviers alone, or is it necessary 
to auppose sahmergence 7 ; 

In angwer I would say that nothing is to me more puzzling 
than the drift deposits on the Pacific slope, and I suppose the 
sare is true everywhere. The prairies about Pugit Sound have 
evidently been submerged during the Champlain e¢; och, and I 
suppose the mound structure to have been formed after emer- 
gence, and ihe exceptional perfection of the mounds in that 
region may he due to this fact. But there is not the slightest 
evidence of submergence jn the mound region of Oregon. All 
the high, bare, grassy, hilly, easicin slopes of the Cascade 
Mountsing ate cov evenly with a pebble and boulder drift, 
graduating upwards into a finer top soil. From this surface-soil 
are carved the mounds, which cover hill and dale so thickly that, 
viewed from an eminence the whole face of the country seems 
broken out with measles, This universal drift-covering, twenty 
to thirty feet thick over thousands of square miles, 1 know not 
what to call it, unless it be the moraine prufonde of an ice- 
sheet. JosepH Le Conte 
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OUR ASTRONOMICAL COLUMN 

WINNECKE'S CoMET, 1877, IT.—In a note by Prof. Winnecke 
in M. Leverrier’s Bulletin of April 13, it is remarked with respect 
to the elements of the comet discovered by him on April 5, ‘‘a 
gieat analogy exists between these elements and those of the 
comets 1827, II., and 1852, II., and it acquires a certain import- 
ance from the fact that the intervals are nearly equal.” 

The second comet of 1827 wes discovered by Pons at Florence 
and Gambart at Marseilles, on June 20, and was observed at 
Florence until July 21; the original observations will be found 
in Astron, Nach., No. 128. ‘The best orbit is by Heiligeustein, 

The second comet of 1852 was detected by M. Chacornac at 
Marseilles on May 15, and was observed at Vienna till June 8, 
(in the suggestion of d’Arrest, the elements were calculated by 
Hartwig, without any assumption as to the cccentricity, and the 
resulting orbit proved to be a hyperbola, which, as d’Arrest 
remarked, rendered the identity of this comet with the second 
of 1827, which had been suspected by several astronomers very 
unlikely. Now, however, that a comet has made ifs appearance 
after a like interval with elements bearing a certain resemblance 
to those of the comets of 1827 and 1852, it may not be without 
interest to examine into the possibility of identity a little further. 
The elements of the three comets may be taken to be as 
follow :+- 
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The motion is retrograde. 

It is evident from a comparison of the three orbits that if they 
applied to the same comet, great perturbation must have taken 
place between the auccessive returns, the line of apsides in par- 
ticular having considerably retrograded, and the inclination of the 
orbit increased by several degrees. This suggests an exammation 
of the path of the comet near the nodes with respect to proxi- 
mity to the orbits of the planets, 

Assuming the mean of the two intervals for the pesiod of 
revolution, we have 24°93 years, and for the semi-axis major 
8°5338, and taking as sufficient for our present purpose the peri- 
helion distance of, 1859, the angle of eccentucity is 63° 227-4, 
Hence it will be found that the radius-vector at the ascending 
node is 10008, which ix less than o'013 from the orbit of the 
earth; but to bring the twe bodies together at this point the 
passage through perihelion must tgke place about September 3, 
which is not the case in any of the above years. At the oppo- 
alté node the radius-vector is §°966, not 80 very much greater 
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than the radius-vector of Jupiter in the same longitude as 
to forbid the hope of finding a much closer approach. Acgnrd» 
ingly on calculating the distances at different points of the orbit 
about the descending node, it appears on the assumption we 
have made with regard to the period of :evolution, that in helio- 
centric longitude 139° the comet would be distant from the orbit 
of this powePful planet only o°55 of the ear h’s mean distance 
from the sun, and it wduld arrive in this longitude ahout 480" 
days after perihelion passage, and therefore at the end of Sep- 
tember, 1828, and the middle of August, 1853, but at these 
times the heliocentric Jongitude of Jupiter was about 232° and 
205° respectively, and the planet was far removed from the 
comet in both years, 

The case is a very curious one and possibly unique of its 
kind : similarity of elements at three epochs separated by very 
nearly equal intervals, and on the assumption of a corresponding 
period of revolution, a very near apparent approach to the 
planet which go greatly disturbs the cometary orbits, yet action 
to account for outstanding differences of elements, could not have 
taken place on either occasion of the comet’s passage through 
the part of its orbit where great perturbation would be looked for. 

A New Comer.—On Monday morning telegraphic intimation 
of the discovery of a new comet by M. Borrelly on the evening 
of the 14th reached England from Marseilles, and its position 
was determined the same night at Mr. Rarclay’s Observatory, 
Leyton, The place is thus given in M. Botrelly's telegram :-—~ 
April 14, at gh, gom., R.A, 16° 31, N.P.D. 34° 96°; daily 
motion in R.A, + 120, in N.P.D. ~ 50’, On the 16th the 
comet was visible enough in a large-sized Berlin “ Cometen- 
sucher,’’ but wags not a bright object in such an instrument. 

OpserRvaitrons AT Corpowa,--Dr. B.A. Gould, director 
of the National Observatory of the Argentine Republic at 
Cordoba, writes with respect to several objects to which 
allusion bas been made in this column. Referring to y%« 
Doradus—a‘ter remarking that it was noted as 5 m, by 
Lacaille, 6 m, by Rumker or Dunlop about 1825, and 
8m. or 9 m. by Moesta, between February 1860 and January 
1865, Dr Gould says ; ‘* Our observations of 1t here have been, 
on the following dates :--1870, Dec. 27; 1871, Jaw. 19, 3, 
March 16, Apnl 13; 1873, March 7, on which days it was 
looked for in the work upon the Uranometry. Also it has been 
observed with the meridian circle 1874, Jan. 12, 26; 1875, 
Jan. 5,9, 11, 20; 1876, Jan. 5, Feb. 12, 14. Some difficulty 
was experienced in recognising it on account of several other 
stars of the same order of brightness being situated in its im- 
mediate vicinity. The identification was confirmed, however, 
a3 soon as the equatorial telescope was mounted, The estimates 
of magnitude were from § to 84, but I cee no reason to beheve 
that it has changed since December 1870. * * Mr. Thome 
estimated it as 8°3 m. last night” (March 3). Dr. Gould 
proceeds, ** While writing, let me add a word regarding the red 
star in Sculptor, mentioned in the saine number of Nature, 
This is one of the most intensely red stars which I know in the 
shy. But I should neither cal} it ‘orange-red ’ nor ‘red purple,’ 
nor ‘couleur rose,’ but a brillant scarlet. In such cases, howe 
ever, different eyes bear different witness, and different indivi. 
duals express themselves very differently to communicate the 
same idea,” Dr. Gould intends at the earliest opportunity, to 
obtain numerical values for this and some other stars, by means 
ofa Zobiner’s colorimeter, The star to which we are alluding 
isin R.A, th. 21m, tos. N.P.D, 123° 11’ 48” for 1874°0, accord. 
ing to observations at Cordoba, 

The cluster + Argus, respecting which Vill» reported changes 
since Sir John Elerschel’s observations, has been photographed 
several times, and Dr. Gould adds that he has similarly eight 
plates of » Argus and its surrounding stais—of which a very 
Jarge number are aecuted upon the photograph by an exposgre 
of eight or ten minutes, 
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LYPICAL LAWS OF HEREDITY * 
7 iil. 


F a graphic representation is desired, which will give the 
absolute number of survivors at each degree, we must 
shape the rampart which forms nature's target so as to be 
highest in the middle and to =e away at cach side 
according to the law of deviation. «Thus Fig. 6 represents 
the curved rampart before it has been aimed at ; Fig. 7, 


aiterwards, 
1 have taken a block of wood similar to Fig, 4, te repre- 
sent the rampart; itis of equal height throughout, A 
cut hes been niade at right angles to its base with a fret- 
saw, to divide it in two portions—that which would 
veroain after it had been breached, Fig. 5, and the cast 
mf the breach, Then a second cut with the fret-saw has 
been made at right angles to its face, to cut out of the 
rampart an equivalent ta the heap of pellets that 

sents the original population, The gap that would be 
made in the heap and the cast that would fill the gap are 
curved on two faces, as in the model, This is sufficiently 
represented in Fig, 7. 

The operation of natural selection on a population 
already arranged according to 'the law of deviation is 
represented more completely in an apparatus, Fig. 8, 
which I will set to work immediately. 

it is faced with a sheet of glass. The heap, as shown 
in the upper compartment of the apparatus, is three inches 
in thickness, and the pellets rest on slides, Directly below 
the slides, and running from side to side of the apparatus, 
is a curved partition, which will separate the pellets as 
SS upon it, into two portions, one that runs to waste 
at: re ig and another that falls to the front, and forms 
a new heap. The curve of the 


ition if a curve of 
deviation. The shape of this heap is identical with the 
cant of the gap in Fig, 7, It is highest and thickest in 
the middle, and it fines away towards either extremity. 
When the slide upon which it rests is removed, the pellets 
run down an inclined plane that directs them into a frame 
of uniform and shallow depth, The pellets from the deep 
central compartments (it has been impossible to represent 
in the di as many of these as there were in the 

sparatus) will stand very high from the bottom of the 

allow fratne, while those that came from the distant 
compartments will stand even lower than they did before. 
It follows that the selected pellets form, in the lower 
compartment, a heap of which the scale of deviation is 
much more contracted than that of the heap from which 
it was derived, It 15 perfectly normal in shape, owing to 
an interesting theoretical property of deviation (see for- 
mula at end of this memoir), 

Productiveness follows the same general law as sur- 
vival, being a percentage of possible production, though 
it is usual te look on it as a simple multiple, without 
dividing by the 100. In this case the front face of each 
com ent in the upper heap represents the number of 
the parents of the same class, and the depth of the parti- 
tion below that compartment represents the average num- 
ber that each individual of that class produces. __ 

To sum up. We now see clearly the way in which the 
resemblance of a population is maintained. In the purely 
typical case, each of the processes of heredity and selec- 
tion is subject to a well-defined and simple law, which 
1 have formulated in the appendix, It follows that when 
we know the values of 1°m the several curves of family 
yariability, productiveness, and survival, and when we 
know the co-efficient of reversion, we know absolutely all 
about the ways in which that characteristic will be dis- 
tributed among the population at large. 

I have confined myself in this explanation to purely 
typical cases, but it is easy to understand how the actions 
of the processes would be modified in those that were 
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not typical, Reversion might not be directed tawaxds 
the mean of the race, neither productiveneas nor survival 
might be greatest in the medium classes, and none of 
their laws may be strictly of the typical character, How- 
ever, in all cases the general principles would be the same. 
Again, the same actions that restrain variability would 
restrain the departure of average values beyond certain 
limits, The typical Jaws are those which most nearly 
express what takes place in nature generally ; they may 
never be exactly correct in any one case, but at the same 
time they will always be approximatelv true and always 
serviceable for explanation. We estimate through their 
means the effects of the laws of sexual selection, of pro- 
ductiveness, and of survival, in aiding that of reversion 
in bridling the dispersive effect of family variability. They 
show us that natural selection does not act by carving 
out each new generation according to a déGnite pattern 
on a Procrustean bed, irrespective of waste. also 
explain how small a contribution is made to future géne- 
rations by those who deviate widely from the mean, either 
in excess or deficiency, and enable us to calculate whence 
the deficiency of exceptional types is supplied, We see 
by them that the ordinary genealogical course of a race 
consists in a constant outgrowth from its centre, a con- 
stant dying away at 11s margins, and a tendency of the 
scanty remnants of all exceptional stock to revert to that 
mediocrity, whence the majority of their ancestors origin- 
ally sprang. 
APPENDIX, 


I will now proceed to formulate the typical laws, In 
what has been written, 1° of deviation has been taken 
equal to the “ probable error” = C X 04769 in the well- 

wt 
known formula y = mgt -?. According to this, if 
Cra/T 
x =amount of deviation in feet, \inches, or any other 
external unit of measurement, then the number of indi- 
viduals in any sample who deviate between 2 and x + 3x 
2 


will vary as¢ 6“ 8 x (it will be borne in mind that we are 
for the most part not concerned with the coefficient in the 
above formula). 

Let the modulus of deviation (c) in the original popula- 
tion, after the process has been gone through, of convert- 
ing the measurements of all its members (in respect to 
the characteristic in question), to the adult male standard, 
be written a. 

1, Sexual selection has been taken as wz/, therefore 
the population of “ parentages” is a population of 
which each wnit consists of the mean of a couple 
taken indiscriminately. This, as well known, will con- 


form to the law of deviation, and its modulus which 
we will write ¢, has already been shown to be equal to 
i foe 

aa 


2. Reversion is expressed by a fractional coefficient of 
the deviation, which we will write», In the “ reverted ” 
parentages (a phrase whose meaning and object have 
already been explained) 

me fg rte 
y rv a/ wT : 
In short, the population, of which each unit is a reverted 
parentage, follows the law of deviation, and has its modulus, 
which we will write ¢,, equal to 4, 

3. Productiveness :--We saw that it followed the law of 
deviation ; let its modulus be written Z Then the number 
of children to each parentage that differs by the amount of 
x from the mean of the parentages gener (4.2, fram the 


mean of the race), will vary as ns but the number of 
such parentages varies as ¢” “, therefore if each child 
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_ its effect will be to leave the population still in conformity 
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population of children in the 
pelle of awa yesomblance to their parent, 
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We thay, Saieesa consider the parents to be multiplied , 
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Fi 6, 
aaa the productivity of each of them to be unitorm. [1 
ig more convenient than the converse supposition and 1 
comes to the same thing, So we will suppose the reverted 
parentages to be more numerous but equally prolific, in 
which case their modulus will be c;, as above. 

4. Family variability was shown by experiment to , 
follow the law of deviation, its modulus, which we will | 
write v, being the same for all classes. Therefore the . 
amount of deviation of any one of the offspring from the , 
mean of his race is due to the combination of two influ- ; 
ences, the deviation of his “ reverted” parentage and his | 
own family variability ; 
deviation. This is 
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obviously an instance of the wel!- 


known law of the i pe of two fallible measures” (Air, 


“Theory of Errors,” § 43). 


Therefore the modulus of 
_ the population in the 


present stage, which we will write | 


ral selection follows, as has been explained, the 
saree eneral law as productiveness. Let its modulus 
be written s; then the here: ohage of survivals among 
children, who deviate from the mean, varies as 


é “ee, and for the same reasons as those already given, 
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Fig 7, 


» ith the law of deviation, but with an altered modulus, 
we will write ¢,, and 
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And lastly, as the condition of maintenance of stavistiogt 
blance in consecutive generations ~~ 
Hi = ei * 
; ence, given the coefficient » and the moduli sd 4 hy’ 
the svaiacet fo (or %y) can be easily calculated. 
In the case of sinuple descent, which was the one est 
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both of which follow the law of | 


Fr, 8 
considered, we have nothing to do with c,, but begin from 
“r Again, as both fertility and natural ‘selection are in 
this 


case unilorm, the values of f and + are infinite. Con. 
sequently our equations are reduced to-— 
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CARL FRIEDRICH GAUSS 
Boan APRIL jo, 1777, Diep Feprvary 23, 1855.! 


D*® MORGAN in his *‘ Budget of Paradgxes” (p, 187), telle 
the following atory +—-The late Francis Baily wrote a sin» 
lar book, * Accoynt of the Rev. Jo Flamsteed, the first 
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vequetly Professor of Mathematics at Dorpat, and father-in-law 
of Btruve, by wham he was brought under the notice of Charles 
William, the Duke of Brunawick. The Duke became 
Ganus's good friend, apd sent him in 1792? to the Collegium 

Cardlinam, much agemet the father’s wigh, Having not 
wore to learn from the processors hers, he went wm 1795 * to 
Gittingzen, as yet whether to purane philology or 
thathematics. was w¢ this time mathematical profester, 
of whom Gauss sad: “He was the firat of geometers among 
poeta aid first af poets among peometers.” 
Hete, too, be was independent of hus teachers, and having 
several ef Giseoveries in analysia (the Higher 
avant Eberle edgar sind, and pel called 
atheindiies, the Queen ences, 
aethmela the Queen of Matherentics *4), lvenceforth he 

al 
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quired the closest attention, and objected to the taking of notes, 
lest his hearers should lose the thread of his argument, The 
rian le seated round the lecture-table listened with delight to 


lachd and animated addresses of thew master ; reeees 
more resembling conversations than set lectures. The chief 
figure mm thos group stands before us with clear, bright eyes, the 
nyht eyebrow raised higher than the left (wore 4st) onomorum), 
forehead tugh and wide, ovechung with grey locks, and a coun- 
tenance whose variations were all pang of the great mind 
within.’ We can well mnderstand how his pupils reverenced 
Inm and never forgot these meetings. Gauss twas always ready 
to converseever with persons unacquamted with the subjects he 
had made hrs own, and his animation in duing 80 bore evidence 
to the delight he took in the contemplation of nature. It was 
this feeling that led him a short time before bis death to have 
engraved at the foot of hu portrait the following lines as express- 

1g best the philosophy of his ideas and of his writings --— 

“*Thou, Nature, art miy Goddess to thy laws 
My services are bound |” 
° Gauss, Z. Ged,’ p. 99. Shakspeare, Ring Lear, Act I Scene li 

The full hat of Gauss's writings would fill many of our 
colutons ; there is a Hst on columns 834-857 of opgenttort , 
Larronse gives a very fall list also, but the most complete list we 
know, not including the larger works, w her in the Royal 
Society's Catalogue of Scientific Papers. ‘The titles are gives 


of § 
Ou of Gauss's earliest discoveries is the “method of least 
This method, though first published by Legendre, 
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sectadl gteaus sesolel 

am a candidate for the degree af Doctar of Philo- 
TE ie Uerta| chao with tevinin thanges ena amplibens 

and s 

tive, elias soutonh om are to any ure for 
vextdaus reauans those nently given by Cauchy have been 
jauthy pudterred for insertion in modern text : 
. & ew epoch in certain branches of analyas dates from the 
publication of the “Disquisitiones Arithmetico:” (Leipzig, s8ot),* 
gad. from the researches with which some years later Ganst 
app lemanved or farther developed the theories contained in that 
se Ma apacr gondlsptasr ol vgiae yd nde lest g 


us Kuler and Lagrange The former enriched it 
with a multitade of ressits, relating to Diophantine problems, to 
rae of the resides of powers, and to — pasts 
theory to 


ioamns ; the latter had given the character of a genera 
rome at least of these results by his discovery of the reduction of 
psi forms and of the true principles of the solution of in- 

inate equations of the second degree. Legendre (with 
many additions of his own) had endeavoured to arrange as much 
as possible of these scattered fragments of the science into a 
systematic whole in his ‘* Essai eur la Théorie des Nombres.” 
But the “‘D. Ar.” was in the press when this important treatise 
appeared, and what in it was new to others was already known 
to Gauss. This grand work merits an analysis at our hands, but 
lack of space compels us to pass on at once to the fourth section, 


The greater portion of it is ae with @ research, which of 
iteelfatone would have placed Gauss in the first rank of mathe- 


“If p and ¢ are positive uneven prime numbers, 
has the same quadratic character with regard to g that g has with 
regard to # priya ekripdl rsa Anpetpeceltvceo yar oe + 3 
in which case the two characters are always opposite o 
rsdentical,” i celebrated Fundamental Theorem of 
Gauss, known also as the Law of Quadratic Reciprocity of 
I dre, Gauss discovered it (by induction) in March, 1795, 
ore he wae eighteen; the proof given of it in this section he 
discovered in April of the year following.® He cannot at the 
earlier date wee ars aware — the besa ae a 
enunciated in a somewhat complex form) by Euler, an 
that Usgendre ha attempted, thong unsuccessfully, to prove it 
in the Afemairs of the Academy of Paris for 1784, The question 
of priority of enunciation or of demonstrating by induction in 
this case ig a trifling one; any rigorous demonstration of it 
involyed apparently insuperable difficulties. Gauss was not 
content with once at bas, difficulty, he returns to it 
again in the fifth section, an obtains another demonstra- 
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1308 ing on entirely different, but perhaps still less elemen- 
bary pies In January, 3308, be submitted a third demon. 
stration to the Society of Gotlingen ; a fourth in Angust 
of the same year 5 © Gith sad sixth in ebruary, 1837. It is no 
cranking allege tely bi d whi 
Ww ao oom & own, and which 
he used'to call the “gem” of the 4 enetic. His six 
remalited for some time the only efforts in this 
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, one another, and from those of Gauss, have heen 
given, It would be impossible to exaggerate the important 
pt to have 
France all the praise due to 56, 
a ae RineRiNY not of his 
tisgporaine Paria, sas): orice a ak gelatin al ei bee 
denmmathcingst a vee Bey. erengs, YD B90, 50%, wht seapre) 
: ie Utiversalle ot portative dea Conte i 


wonder have felt a sort of personal attachment to a 
er arith 
other mathenw and several proofs differing aub- 
prion! knagaae : eral p ng au 
«This dissertation (Helos t little known 
been i 0). o and“ Cauchy pee i 
"aoe Larne 
3 en 6 Con- 
bers uvabit quelquefois Juagu'ay do- 
dite given canéral ses travaws sont estinnd 
gi es t detimcs 






u recor t 
Eppa ene pee kts ake a 
het tat sate nents of bs tubeat and soal, ihortine ee re 


9 Hee Guites's note tom 475, 496 af val, of his “Workin” edivetl by 


i 
oe Haan a Rl Dror, M, wr Toney rns 


NATURE ' #88 


oi 
influence which this theorem has had on the subsequent cane? 
shent of arithmetic, aud the discovery of its 
must bs certainly regarded {it was ¥o segined 
» as ome of hig greatest scientific e 
seetion (* these maryallous pages") abounds with subjects, each 
pedihearour char whoahciakes. samen long series of important 
yesearches max, 


saccessit. ut ampli — Nov, 

Dec. 3, 1800." It is remarkable that he should never 
blixhed the wonderful researches to which he here dlluden' 

They first saw the light sixty-three years later in the decom 

eollested edition of his works.) Till the time af 

Jacobi, it is nat too such to say, that the profound researthes of 


the fourth and fifth settions were over with alniost whi 
versal neglect, but the seventh section at once porigedag rile tga 
tion of the '(D. Ar.” The well-known theory of the di at 


the circle, comprised in this section, was ved with 


and deserved enthusiasm as a memorable addition to the 

of equations and to thé geometry of the circle. Gause’s note on 

§ 365 (“‘circulum in 17 partes divitibilem esse 

deteximys 1796, Mart 30”) 7 is interesting because'it shows that 
discovery. 

(§ 335), in whiel 

are appli 


he was not yet nineteen when he made thie great 
Even more remarkable, however, is a 
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he observes that the principles of his method cable te 
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many other functions beside the circular fnnctions, and in par-. 


@ 
ticular to the trangcendents dependent on the integral S. Crt 


This almost casual remark shows (a1 Jacobi long since observed 
that Gauss alee rae of ee of hie “<y>, Ar.® 
already ¢xam nature pro of the elliptic func 
tions md had discovered their ademeatal property, that of 
double periodicity. This observation of Jacobi’s is con. 
firmed by the papers on elliptic transcendents, now p 
the third volume of Gauss's collected works.? — ; 

The “D. Ar,” were to have included an cighth section ; at 
first it was intended te contain a po theory of congruences, 
but subsequently Gauss appears to have proposed to continue 
the work by a more complete discussion of the theory of the 
division of the ¢ircle. Mandecrippdrafts on each of these 
jects Ais — among ye Paces ; ihe first 2 them is 

terest as if treats o' genera congress ftom 
a point of view closely. allied to that subsequently taken by 
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fatien, which will be fored im hie deta until the etoher ‘ellowing. "ina tow poets be fe 
Seeber [18g1) ( im- | termined the elements of itp orbit with sufficient acoutecy 5 
portant memoir and | that the Baron de Zach was enabled to rediscover the planet at 

1833), In of | the first attempt be doade for that purpose om December 7, 

higaadeatic no | disnovery wat aocn followe that of three other 
than planets. Thate tries supplied Gauss with the menns of 
with | further improving wolution of the problem, and in 1809 he 
to fy ie the This | brought owt at Hamborg his ‘ Theoria motus corporam ora 
theurem and aginary pats pega tine 1 solem ambientiuam,” & Combai 
_ which, it depends, are memorab history for | an ‘‘ elaborate discussion of the various problems which present 
the 1 as isis ices tore sgoe npg Fenapenr mappa tee 
“ o tons i 

A. writer remarks each work of Gauss is an event in the Xs rd 





history ; stances.”! Gauss’s other astronomical researches are chiefly con- 
a sevoluiion, which, overturning the old theorles and | trined in De Zach’s Monatizche Corres s, the 7rancachives 


of atience, 
sthoda, re them by new ones and advantes science to a | of the Royal Society of Gottmgen, and the Astronsneische Nach 
baghe no one had before dreamed of.3 We have gisen , rithten val are contributions Of the highest order of excellence, 
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Geum? ‘Birthplace wi Brunswick, 


To astronomy Gangs jomed geodesy, and the Hatioverian Govern. | | Mr. Todhunter in his ‘‘ History of the Theories of Attraction,” 
ment him the triangniation and measurement of an | devotes §§ amie to an analysis of a memoir by Gaus, 
age of the meridian between Getiagen and Altona. This he {| ‘‘ Theorla attracti corpornm spheroidicorum ellipticoram 
accomplished between the yearsa827 and For carrying a tractata” (Royal Society of Guttia- 
out his purpose he invehted, many methods quite original. gen, 8, 1813), Mz. Todhunter says, “he completely 
was ‘his intention to publish an “extensive work apon geodesy, | succeetis in his design : his solution is both simple and el 

Beast Sc he aa bce of Soe | sont opm sy Pore come 

on the su o 
ay. ¢ in his hands Letin and German rival French itvelf for cleanness 


In another of Mz. Todhunter’s works (“Caloulus of Varia- 
tas teparts on the theory of sumbers (Bete Assoc. Rapors, x05» ab. tions," 1861) he dineusees io his third chapter (pp. 37-54) a memolr 
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oy Gauss entitled “Principia generalia Theorie figure Fluido- 
ram ia statu sequilibrii” (Ko Society of Gottingen, 1833).! It 
relates to the theory of capillary attraction, and demonstrates 
in & now way some vesults which had already been obtained by 
Laplaoe. The part analysed by Mr. Todhanter is that devoted 
to thd eelation of a problem in the calculus of variations, “in. 
volving the variation of a certain double integral, the dimits of the 
integration being als variable ; it 1s the earliest example of the 
solution of such a problem.” In 1831 we find Gauss com- 
mencing the study of crystallography; in a few weeks he had 
mastered the subject. e find that the question of the rational- 
ity of irtationality of the ratios of the orystallographic coefficients 
had attracted his attention.® 
' We can only touch upon Gauss’s further contributions to 
eometry.? ‘To him are due many fundamental theorems in the 
fheory-ot curve-surfaces; also on the development of surfaces ; 
hus it was he who found the equation to developable surfaces. 
e was used to say “that he had laid aside several questions 
hich he had treated analytically, and hoped to apply to them 
eometrical methods in a future state of existence, when his 
| sha of space should have become amplified and ex- 
nded, 
Those not acquainted with Gauss’s writings would think we 
ust have exhausted our account of them. In 1831, however, 
n Weber's arrival at Gottingen, physical questions took the 
ret place in Gauss’s thoughts, and separately and in conjunction 
any works were brought out by these two philosophers. There 
so full an account of Gauss’s achievements in this direction in 
he Royal Society’s Obituary Notice, that we need only refer to 
it.’ His contributions, we may briefly say, to the knowledge of 
lectro-magnetism and terrestrial magnetism were perhaps the 
fos considerable and important of his achievements, THe in- 
ented the magnetometer, and was one of the first to point out 
the possibility of sending signals by galvanic currents, and so 
ontributed to the invention of the electric telegraph. 
» “* If we except the great name of Newton (and the exception 
s one which Gauss himself would have been delighted to make) 
t is probable that no mathematician of any age or country has 
ver surpassed Gauss in the combination of an abundant fertility 
{ invention with an absolute rigorousness im demonstration, 
hich the ancient Greeks themselves might have envied. It 
ay be admttied, without any disparagement to the eminence of 
ren great mathematicians as Euler and Cauchy that they were 
© overwhelmed with the exuberant wealth of their own creations, 
land so fascinated by the interest attaching to the results at which 
Picy arnved, that they did not greatly care to expend their time 
fn arranging their ideas in a strictly logical order, or even in 
gstablishing by irrefraguble proof propositions which they instine- 
tively felt, and could almost see to be true. With Gauss the 
Kase was otherwise... .. It may seem paradoxical, but it is 
robably nevertheless true that it is precisely the effort after a 
gical periection of form which has rendered the writings of 
sauss open to the charge of obscurity and unnecessary difficulty. 
“he fact 15 that there is neither obscurity nor difficulty in his 
writings, as long as we read them in the submissive spirit in 
which an intelligent schoolboy is made to read his Euclid, 


i 


¥ Read Sept 28, 1829 

* See Gauss's review of Seeber's Untersuchungen tiber die Kigenschaften 
ér postiven teraiiren quadrauschen formen” in the Gdtringex gevhrte 
naoigen (1841) or Credée, vol, xx op 41a. Prof, H. J. S Smith “On the 
ondiiony at Perpendicularity ia a Parallelopipedal System.” (London Math 
tags, December, 1876), His mathod of drawing the crystals 
h that devised subsequently by Prof, Muller, of 
ubriige, “Gauss. 2 Ged ' p. 61, 
* Discruisisiones generales circasuperficies curvas(7'ransactions, GOttingen, 


8ay), 
5 4 "(anew 2. Ged.,” p, 8x, quoted by Prof Sylvester (xd: supra), Gauss's 
ounechion with the soncailed ( ausman logariihas is pointed out on p 75 of 
Report of the Committee on Mathematical ‘Tables (Brit. Assoc, 2873.) 
3 








eporter, Mr, ]. bal : eam ss ia 

“* Gauss, as a member of the German netic Union, brought his power - 

lintellect to beer on tho enery of roipnesan and ‘on he methods of 
mmerving it, apd he nat only ian greatly w our knowledge of the theory 
attractions, but reconstructed the whole af magnetic science as regards 
¢ instruments used, the methods of observation, and the calculatien of the 

pens xo that hig memoirs on Teiresta) Magnciusm may be taken aa 

nodels of physical reseatch by all those who are engaged in the measure- 
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t of any of the forces in pature,”—Prof Clerk-Maxwell’s " Electricity 
Magnetism " (x87), p. vit, We may ulsg refer for 4 statement of some 
8 
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Crauss's discnverieh to §% 140, 144, x ,and 944. CY also 
f, Maxwell's Address (Brit. Anauc eos pet is rag ieee for 
uute of the memoir ‘"Intepsitas vie magneticas terrestris ad mensuram 
solutam revocata” (1830) mad of the Theary of the Earth's Magnetsm 
i " Allgemnmne Theorie des Krdmageetisiny 
& ques freely from notes 
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this article by Prof. i i ved to in the Mulblenstrasse, near Se 
redler ul a y he lamnily, eomeve another 


Every assertion that is made is fully proved, and the assertions 
succeed one another in a perfectly just analogical order ; there is 
tyra, bes far of which we cin complain. But when we have 
finished the perusal, we soon begin to feel that our work is but 
beget, that we are still standing on the threshold of the temple, 
that there is a secret which lies behind the veil atid is as yet 
concsaled from us... . ho vestige appears of the process 
which the resut itself was obtained, perhaps not even a trace 
the considerations which suggested the successive steps of the 
demonstration. Gauss says more than once that, for brevity, he 
only gives the synthesis, and suppresses the analysis of his pro. 
positions, ‘ Pauca sed matura’ were the words with which he 
delighted to describe the character which he endeavoured to 
impress upon his mathematical writings. . . . . If, on the other 
hand, we turn to a memioir of Euler's, there ie a sort of free and 
luxuriant gracefulness about the whole performance, which tells 
of the quiet pleasure which Euler must have taken in each step 
of his work ; but we are conscious nevertheless that we are at an 
immense distance from the severe grandeur of design which is 
characteristic of all Gauss’s greater efforts. The preceding criti 
cism, if just, ought not to appear wholly trivial ; for 
it is quite true that in any mathematical work the 
stance is immeasurably more important than the form, yet 
it cannot be doubted that many mathematical memoirs of 
our own time suffer greatly (if we may dare to say 80) 
from a certain slovenliness in the mode of presentation ; and 
that (whatever may be the value of their contents) they are 
stam with a character of slightness and perishableness, 
which contrasts strongly with the adamantine solidity and 
clear hard modelling, which (we may be sure) will keep the 
writings of Gauss from being forgotten long after the chief results 
and methods contained in them have been incorporated in trea- 
tises more easily read, and have come to form a part of the 
common patrimony of all working mathematicians, And we 
must never forget (what in an age so fertile of new mathematical 
conceptions as our own, we are only too apt to forget), that it is 
the business of mathematical science not only to discover new 
truths and new methods, but also to establish them, at whatever 
cost of time and labour, upon a basis of irrefragable reasoning. 

“ The uadnparixds ridavoAoyay has no more right to be listened 
to now than he had in the days of Aristotle; but it must be 
owned that since the invention of the ‘royal roads’ of analysis, 
defective modes of reasoning and of have had a chance of 
obtaining currency which they never had before, It is not the 
greatest, but it is oligo not the least, of Gauss’s claims to the 
admiration of mathematicians, that, while fully penetrated with 
a sense of the vastness of the noe, he exacted the utmost 
rigorousness in every part of it, never pagsed over a difficulty, as 
if it did not exist, and never accepted 2 theorem as true beyond 
the limits within which it could actually be demonstrated.” 

It will be evident to our readers that this notice has heen 
drawn up with a pee The town of Brunswick proposes ta 
celebrate the hundredth ence dite yg! Gri Gauss’s birthday, atd the 
committee hope to have recelved before the 30th instant, suffi. 
cient subscriptions to enable them to lay the foundation stone of 
& memorial statue, We have endeavoured to present in a strong 
light? the claims which this great mathematician hes upon 
mathematicians, not only in Germany, but on mathematicians 
in this country.* 

Gauss might himself have considered his works his best 
monument (" exegi monumentam acre perennius,”) and possibly if 
sufficient funds flow in, the committee might see their way to 
the bringing out a centenary edition of them. In this way they 
would confer a great boon upon mathematicians everywhere, for 
at present his writings are, as ow gréat mathematical historian 
writes, ‘‘ very costly.” 3 R. Tucksr 


t Our task has given us much pleasure; it has been accomplished in te 
midst of many mterruptions. Al} our authorities have been given, We 
close, as she author of the Book of Maccabees closes, with saying: ‘SUF 
Ihave done well and as is fitting the story, it is chat which 1 desired ; but 
if slenderly and meanly, it ia that which J could attain unto,” Subscriptions 
may be sent to the office of Narore up to the e6th instant. 

*¢ Sein Lod wird nicht allein in allen deutechen Landen sondern auch 
unter allen aybidess N — Biel ve die tuefste ‘rauer erzeugen, 
Gelehrte Anacigen, No, , 1855. : 

3Carl Friedrich Gaus! Werke, Herausgegeben von der kinigliches 
Gese f& der Wissenschaften zu Gottingen: vol. i ii. 1863, vol. 


it 
val, iv. #873, vol v. 1857, wel. vi x8yq, vol. vii, 1871. These are all we 
ha ‘the edi tt 


ve seen e editor is Sober ¢ house in which Gauss was 
bord the namber x550, and way here oo the west side of the Wanden- 
now bas a memeriad tablet. The house was sold in stag, aa 
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METEOROLOGIGAL NOTES 

Mrr#orotocicat Lusrraum oF 1871~-75.-—-To the seventh 
Meteorological Report of the Grand Duchy of Baden, by H- 
Oscar Ruppel of Carlsruhe, jist published, there is appended a 
paper giving thé averages of the observations of pressure, tem- 
perature, humidity, rain, and snow, and thundergtorins made at 
the sixteen stations of the Grand Taachy during the Meteoro- 
logical Lugtrum ending with 1875, Considering the many 
physical and climatical inquiries of the highest importance which 
such averages, calculated for absolutely the same terms of years 
over considerable portions of the earth's surface, are certain 
greatly to elucidate, it is to be hoped that other meteorological 
imatitutes and societies will take the trouble to prepare and pub- 
Nish similar averages for their respective countries, In view of 
the more special inquiries which such averages are calculated to 
farther, it will be necessary that anemometrical averages be in- 
cluded, and that all the averages be given for each of the differ- 
ent hours of observation. 

DISTRIBUTION OF BAROMETERS IN FRANCE,—In_ virtue 
of the President's decree, signed by M. Thiers, for reor- 
ganising the French National Observatory, that establish- 
ment issues weather warnings for agricultural purposes. As 
it was impossible to rend 40,000 telegrams daily (one 
to each parish) without gradually extending the institution, 
M, Leverrier decided that the daily telegrams should be sent 
only to those parishes which possessed an aneroid barometer and 
made arrangements for exposing it to public inspection at the 
same place where the official warnings were posted. Having 
obtained ready assistance from the Association Scientifique de 
France, of which he is the president, M. Leverrier was enabled 
to spake the price of the aneroids as Jow as 20 francs (16:.). 
From the beginning of the year about 800 communes purchased 
the barometer, and now enjoy the free transmission of weather 
warnings, The number is increasing at the rate of about ten a 
day, and it is sapposed that by the end of the present year 10,000 
communes will be in constant communication with the nationa} 
Observatory. The public harometer is to be used by local 
observers for interpreting, on their own responsibility, the 
weather-warnings issued by the Observatory. Special meteo- 
rological organisations have already issued general rules for this 
purpore partially based on Fitzroy’s ‘‘ Weather Manual,” partly 
on special observations. The mean pressure for all these baro- 
meters, irrespective of the altitude of the stations is to be con- 
tidered 760 mm., as it was supposed impossible to establish 
comparisons without thus displacing the variable. Ischaric 
curves are drawn daily on observatory maps after each obser- 
vation has undergone correction by a constant number. M. 
Laverrier has established a rule for the determination of that 
constant. When he supposes the weather will be quite settled 
for a few days he sends to his correspondents a telegram stating 
attention, réglage. “Each correspondent is ordered to observe the 
barometer at 6 P.éM., and on the two following days at 9 A.M, 
and 6 p.m. The result of these three observations in millimetres 
is to be sent to the observatory for the determination of the value 
of the correction, When that number has been found it is sent 
to the station through the Minister of Pabhe Instruction. The 
Mayor is informed officially how many divisions the indicating 
needle of his aneroid must be turned, left or right, in order that 
the correct reading may be read, 

STORM IN THE SOUTHERN AND Eastexn Countiss.-~A 
stota of nausual violence swept over this patt of England on 
Wednesday last week, rising 10 Hertfordshire to 2 fearful herri- 
cane, At Sacomibe the whole of the farm buildings occupied hy 
Mr. Mardell were destroyed, and one of bis workmen killed, 
Large trees were broken across, hundreds of fruit-trees uprooted 
and carried away, and a large wall blown down. ina wood 
near Litde Munden, one hundred fir trees were destroyed. 


AURQRAS IN CANADA DURING THE Past Winritns--We 
learn from & cdrrespqndent in Ontario that antroral phenomena 
have been unuepally rare 1 that part of Canada during the four 
months preceding the middle of March, In that region, where 
auroras are usually very brilliant and frequent at that sedson of 
the year, only two heve been noticed during these fout months, 

SOLAR RADIATION IN WINTER AND SUMMER.-~M. A, 
Crova communicates to the Sudictin International of the Paris 
Observatory, March 20, a note on some observations he made 
near Montpellier on January 4 and July 11, 1876, with thé view 
of ascertaining the calorific intensity of solar radiation received at 
the surface of the ground in winter and summer. ‘These two days 
were selected as being characterised throughout by uninterrupted 
brilliant suvshine, and, there being no sea-breeze, uninterrupted 
calorific transparency of the air, and as being as near as possible 
to the winter and summer solstice respectively, The results 
arrived at are that the heat received normally on January 4 was 
o'610 of that received on July 11, and the heat received over the 
surface of the ground on January 4 was 028% of that received 
on July rz. These results give a measure of the inequalities 
produced in winter and in summer by the obliquity of the sun’s 
rays and by the duration of the sun above the horizon, between 
the abeolute values of the intensity of solar radiation, and be- 
tween the relations of the quantity of heat emitted directly to 
that which is received over the horizontal surface of the ground. 


FIA STONES IN InpI4.-—Dr. Bonavia, of Lucknow, sends 
us the following:—On Apnl 12, 1876, at 8,30 P.M., after a 
great deal of lightning and thunder in the north-west, a hail. 
storm occurred in Lucknow. We evidently only got the edge 
of the storm, as it was passing towards the north-east. The fall 
of hail was not plentiful, but the generality of the stones were 
enormous, The hailstones were of all sizes, from that of peas 
and marbles to that of oranges, two inches and more in diameter, 
The largest I measured, about halfsan-hour after the fall, was a 
flat ova), resembling a paper-weight, with a depression in the 
centre above and below, Its circumference measured eight 
inches, its long diameter 23 inches, its short diameter 24 mches, 
its thickness 1} inches. Two others I measured had a circum. 
ference of 74 inches and 6] inches respectively. Some were of 
the above shape; others almost spherical ; others might have 
reatlily served as models cf the large flat China peach, with a 
depression above and below. Most of them had curious mam. 
millary projections all over the surface, which strongly reminded 
one of some kind of Echinus, Their internal structure can best 
he described by stating that it resembled exactly that of agates. 
It consisted of concentric layers, with a more or less wavy out- 
line, commencing from a small nucleus, The Jayers varied in 
thickness. Some were transparent ; others opaque. (ne large 
oval stone, instead of having, like others, its nucleas in the 
centre of its oval, had it quite at one end. The nucleus was the 
sive of a small marble ; 1t was spherical, but the sphere was not 
complete. It appeared as if a small round hailstone had first 
been formed, then a bit of it chipped off, and afterwards a large 
oval hailstone agglomerated round it, leaving it at one end of the 
oval, I have been informed that one hailstone, weighed some 
time after it fell, was four ounces in weight; another weighed 
2} ounces. 

THe Werarher or Evrorr.—~We have recelyed the 
Monthly Weather Reports of the Deutsche Seewarte for March 
and April, 1876, in which the main features of the weather 
of Emope during these months are briefly detailed by 
verious well-known meteorolozists, particular attention being 
given to the remarkable stcrm of March 12 in its progress 
over the Continent. The tracks of all the storms of Europe dyring 
each month are shown by maps, and tables of figures are given of 
the means of the various meteorological elenrents for Gabwnsiy milk 
parts of the continent adjoining, from which the miteurdtogy of a 
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ge portion of Europe could be graphically presented. Weare 
ich pratified to receive an intimation from the Seewarre that in 
ure the Monthly Reports will be published regularly at the 
d of the second month after the one to which the Report re- 
ex, It would be a great boon if stall maps accompanied the 
port, showing the mean pressure, temperature, rainfall, and 
ection of wind, in a manner similar to what is so well done 
the United States of America. 


BALL, LiGurwinc,—A very fine display of this interesting 
teor was witnessed at Vence, in the south-east of France, on 
» night of March 21-22, by M. Ed. Blanc, ot which an inter- 
ing detailed account has just appeared in the Compiles Kendus 
the French Academy, p, 666. Toward midnight there was 
served, about eleven miles north-east of Vence, a large black 
indery cloud, in a state of extreme agitation, and continually 
sing and lowering its position. At the upper part of this 
ud three or four balls of fire issued every two minutes, as if 
m the invisible centre of the cloud, diverging in all directions, 
1 after running a course of from six to eight degrees, broke 
mtly with effulgent brightness. Their apparent diameter, as 
mata distance of eleven milet, was about a degree. They 
re mostly of a reddish colour, a few, however, being of a 
lowish tinge, but all of them assumed a white colour in the 
of bursting. Their course, which was horizontal and parallel 
the plane of the cloud, was relatively slow, not exceeding two 
yrees per second, and they bure a strong resemblance to 
mense soap-bubbles, both as regards apparent hghtness and 
eral appearance. From tume to time a discharge of lightning 
sed through the cloud from above downwards, followed some 
onds after by a dull rumbling sound. The cloud, with its fine 
play of fire-balls, took a course from east to west, passing 
ut a league to the north of Vence. The glimmering of the 
itning with its low dull thunderous sound continued for more 
nan hour, after which the sky became darker and darker ; 
1 mixed with bailstones fell, and lightning, accompanied with 
inder, furrowed the sky in all directions. 
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NOTES 


[uz President of the Royal Astronomical Society has 
ounced that the Council of that Society have determined to 
ance the requisite funds to enable Mr. Gill to carry out his 
jected expedition to the island of Ascension to measure the 
allax of Mars at the approaching opposition, in the expecta- 
\ that they will be aided by Government or out of the Govern- 
at grant to the Royal Society. At all events the Royal 
‘ronomical Society will not allow the opportunity of making 
| important observation to be lost, Its duty in the matter was 
lent, and it has not hesitated for a moment in doing it. Mr, 
1 will embark for the island of Ascension towards the end of 
t month, 


WR RoBsrtT CxRisrisoN, who has been in failing health 
some time, has resigned the Chair of Materia Medica 
he University of Edinburgh, which he has held with euch 
inction since the year 1832, Sir Robert, before being ap- 
ated to the Chair he has now relingutshed, had filled for ten 
re that of Medical Jurisprudence, 


AST Sunday evening the firet of a course of eight lectures to 
‘king men on science and literature was delivered at the 
Alban’s Schools, Holborn. The lecture was by Mr. R. 
wdler Sharpe, of the British Museum ; the subject, “ Birds of 
y and their Geographical Distribution.” Mr, Mackonochie 
erves the hearty thanks of all interested in the welfare of the 
king Classes for having undertaken go liberal an enterprise, 


tig Annual Meeting of the Yorkshire College of Science 
“held at Leeds on the 16th inst. A highly satisfactory report 
& 
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was presented, in which it was urged that the college should 
now apply for a charter of incorporation, The great desirability 
of estabHshing a classical aide in the college was recognised in 
the report and by the president, Lord F. Cavendish, and other 
speakers, and there is every reason to hope that in no lang time 
the Yorkshire College will be a flourishing rival of Owens Col- 
lege, The mutificence of the Clothworkers’ Company deserves 
all praise and imitation ; its last gift to the College is one of 
10,000/, 


Dr, JANSSEN has removed his photographic apparatus from 
the Boulevard Ornano to Meudon, where he is establishing, in 
barracks given by the French War Office, a permanent physical 
observatory at the expense of the Government. 


On April 23 next the Paris Academy of Sciences will hold its 
anniversary meeting for the distribution of prizes. M. Dumas 
will deliver a lecture on the two brothers Alexander and Adolphe 
Brogniard, both of them members of the Academy of Sciences, 
Admiral Paris will be in the chair. 


Tue Paris Physical Society held its anniversary meeting on 
April 5, Various apparatus were exhibited, including a number 
of radiometers, M. Bischoff’s gas engine without refrigerator, 
and a Mouchat teflector for utilismg the heat from the san. 


It has been decided by the Committee of the Fiench Societds 
Savants that special warnings should be sent to the coal pits 
when large depressions are foreseen, in order to suggest precautions 
against an escape of firedamp. Many mining engineers believe 
that the system will be efficacious, Experience will soon settle 
the question. 


Tue U.S. Congress having appropriated 18,000 dollars for a 
Commission to report on the depredations of the Rocky Moun- 
tain locusts, the Secretary of the Interior has appointed as mem 
bers of the Commission Prof. C. V. Riley, Dr, Cyrus Thomas, 
and Dr A, S, Packard. The Commissioners have already mapped 
out their work for the season, and will direct their attention to 
insect enemies and parasites, mechanical means for the destruc- 
tion of the pests, geographical distribution, agricultural bearings 
of the subject, anatomy and embryology, remedial measures and 
migrations, &c. Bulletins giving the results of the Commission's 
inquiries will be issued at intervals, 


THE opening meeting of the Yorkshire Naturalists’ Union 
(formerly known as the West Riding Consolidated Naturalists’ 
Society) was held at Pontefract on Easter Monday, April 2, and 
proved a great success in every way, The Union is a confedera- 
tion of twenty-four Natural History and Scientific Societies in 
Yorkshire, banded together for the purpose of holding each 
summer a combined series of excursions and meetings, of inves- 
tigating the fauna and flora of the country, and of publishing the 
results. The union is divided into five sections, viz., vertebrate 
zoology, conchology, entomology, botany, and geology, which 
work on the principle of the Brituwh Association. This 
plan was tried tor the first time wt Pontefract, and so far as 
it went proved a decided success. The towns represented in the 
Union are Huddersfield (three societies), Heckmondwike, Clay- 
ton West, Barnsley, Wakefield, Ovenden, Stainland, Ripponden, 
Holmfirth, Liversedge, Rastrick, Mirfield, Honley, Middles. 
town, Paddock, Bradford, Leeds (two societies), Goole, York, 
Selby, and Sheffield, numbering in the aggregate nearly 1,200 
members. The next meeting will be held at Wetherly, on Whit 
Monday, May 21. 


Ar the last meeting of the French Anthropological 
Society, a long report was read which showed that Druidiem 
was not quite extinct in Britanny, some country people still 
adhering to Pagan practices in spite of the priests’ exertions, It 
was noticed that the clergy were anxious to destroy merthirs and 
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other similar relics, A petition has been sent to the njinistry to 
put & stap to this iconoclastic zeal, 


A work has just appeared in Berlin from the pen of Fried- 
rich von Barenbach, in which the author endeavours to show 
that the main features of the evolution theory were partially 
comprehended and advocated by Herder. ° 


a 
Tae German Ornithological Society instituted, during the 
past year, an extensive series of observations by means of sche- 
dules, on the dates of nest-building, appearance of the young 
broods, movements of migratory birds, &c. The statistics 
resulting from the first year’s cbservations are now being com- 
piled and will shortly be issued in book form. 


Tne following College Lectures in the Natural Sciences will 
be given at Cambridge during Easter Term, 1877 :—~Gonville 
and Caius College: On Organic Analysis and Elementary Or- 
ganic Chemistry, by Mr, Apjohn. Christ's College: On the 
Elements of Electricity and Magnetism, by Mr. Chrystal. St. 
John’s College : On Chemistry, by Mr. Main. Instruction in 
Practical Chemistry will also be given, On Stratigraphical 
Geology, by Mr. Bonney; On Elementary (:eology ; On Paleon- 
tology, by Mr. Bonney. Trinity College : On Electticity (con- 
tinued), by Mr. Trotter; Elementary Physics (Light, &.)}, by 
Mr. Trotter ; Vertebrate Embryology with Vractical work, by 
Mr. Balfour; Practical Elementary Uiology, by the Tuiinity 
Preelector in Physiology (Idr, Michael Foster). Sidney Sussex 
College: On the Morphology of Cryptogams, by Mr. TTicks. 
Downing College: On Chemistry, by Mr. Lewis; On Com- 
parative Anatomy and Physiology, by Mr. Saunders, 


Tux Trieste papers describe an eatensive stalactite cavern, 
consisting of several galleries, lately discovered in the neigh: 
bourhood of the city. 


ANOTHER valuable addition has been made to the already 
enormous ethnographical treasures of the Berlin Museum by the 
purchase of the extensive collections of the African traveller, 
Piaggia. The explorer, Schweinfurth calls it the best collec- 
tion of the kind in existence, and unrivalled in its special de- 
partment. Although much larger sums were offered by specu- 
Jators, Piaygia preferred to dispose of it fur 75,000/. to the Berlin 
Museum, with the condition that lit should be preserved in 
special apartments bearing his name. 








FATRER Seccur has invented a new electric seismograph 
with moving smoked paper, which indicates the direction, num- 
ber, intensity, duration of the shocks, and many vther details of 
great value in connection with seismography. 


THE principal article in the April number of Petermann’s 
Afittheilungen is on the condition of the bed of the Pacific Ocean, 
based on the researches of the 7usarora, the Challenge, and 
the Gaseie. It is accompanied hy a carefully prepared and 
unusually clear chart, showing by a viriety of tints the results 
which have been obtained. 


Tur forthcoming number of the Italian geographical journal 
Cosmos will contain an article urging that Italy ought to take a 
part in Arctic exploration. 


IT is stated that the Berlin gorilla, to which we have referred 


om more than one occasion, is to he brought to Tondon during 
the present season, 


THE annual session of the Congress of French Learned Societies 
took place at the Sorbonne on April 4, 5, 6, and 7. More than 
1,000 savents from all parts of France, mostly professors in the 
several academies, were registered, 300 of whom belong to the 
acientific sections, M. Leverrier was the president of the s,ien- 
tific department. The question of weather warnings raised seve- 
ral interesting discussions, The final meeting look place as usual 
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on the 7th, the minister for public instruction,"M. Waddington, 
being inthe thair, Gold medals were granted to M. Alluard, of 
the Puy de-Dome Observatory ; M. Tisserand, astronomer ts the 
Observatory of Toulouse; Rollin, professor at Bordeaux for 
meteorology ; Rouville, professor at Montpellier for ‘geology ; 
Grand-Eury, professor at the School of Mines at St, Etfenne for 
geology. Nine silver medals were also granted to several provin- 
cial scientific men, and a number of similar distinetions to the 
members of the other sections. 


Tux Geographical Society of Paris held last week an extra- 
ordinary meeting for the purpose of procuring funds to build « 
large house for its awn use to be ready by the time of the next 
International Exhibition. A sum of 300,000 francs is neces 
sary, and will be raised by 1,000 bonds of 300 francs each, 


M. LEVERRIRR has been elected President of the Association 
Scientifique de France for the fifteenth time. The society apent 
about 1,200/, in scientific experiments last year. 


WE. have received from the United States Geological Survey 
a Ilypsometric Map of the U'mited States and a Drainage Map 
of Colorado. 


New’ has been again received at Munich after a long time, 
from the African traveller, Dr. Erwin v. Bary. le had safely 
returned to Ghit from his journey into the Valley Mihero, Lle 
is the first European who has visited the hot springs of Sebar- 
baret, and seen the crorodile-pond. Interesting geological and 
geognostic results, with a collection of many Intherto unkvown 
plants have been gained frum this journey, It was very dangerous 
owmg to the war of the Asgar with the THognar of Tuareg, and 
the traveller was in constant risk of attack. The sheikh of 
Tuareg, Jehenuchen, 102 years old, has lost two sons, so he is 
not easily propitiated. The murderer of the Dutch traveller, 
Alexandrine Tinne, whose unhappy fate excited Tturopean sym. 
pathy, goes about freely in Ghat. Drv Bary will endeavour, 
notwithstanding the danger, to penetrate further into the country 
of the Tuareg, in order to prosecute his geological and botanical 
inquiries. , 

In a recent note in Jovgendurff’, Annalen on Maxwell's 
electiomagnetic theory of light, Dr. Frohlich finds that the 
application of that theory to good electric conductors leads to 
results which are in direct contradiction with experience. It is 
not, however (he considers), to be therefore wholly rejected, as 
the researches of Boltzmann, Schiller, Silow, and Ruot show 
that its consequences agree with experience very well in the case 
of dielectrics (solid bodies, hquids, and pases). And the cause 
of its divergence in the case of metals may probably be found im 
the simplicity of the theary. The processes in the intenor of 
meta's are of course more complicated than those which occur is 
transparent or non-conducting diclectric median. And as little aa 
the reflection of light on metallic surfaces can be deduced from 
the simple undulation theory, is 1t possible for Maxwell’s theory 
to represent such complicated processes. '¢ 


A CORRESPONDENCE has recently been going on in the Journal 
of the Society of Arty on the suitability of the leaves of the calles 
plant as a substitute for tea. There is nothing new in thik" 
suggestion, for in Sumatra as well as in Jamaica coffee leaves, 
are “cured” in a similar manner to those of tea in China f 
use in the production of a beverage, Ia some parts of Indta' 
likewise the leaves are gathered, partially dried, fermented, and 
finally roasted in imitation of the commercial kinds of tea, Cans: 
sidering the composition of coffee leaves there can be nd do 
that if properly and carefully cured they might in time 7 
of some commercial value. Whether the husk which sn 
the coffee seed could aloo be so utilised is another question that 
has been raised. ‘This coffee husk seems to be genavally watd 1} 
Arabia under the mame of “kishr.” In @ letter on this enbjas 
in a recent sumber of the above journal a correxporident 
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pares the capabilities of Ceylon as a ,coffee-producing. country 
with that of Arpbia, he says: ‘Ceylon, being a damp climate 
‘and the coffee fruit succulent it is gathered when at maturity, 
‘otherwise like cherries, it would mould on the trees, It is then 


{ 


ager heaps for a day or two and the pulp allowed to ferment, 


Nin which state it is removed by washing. The pulp so washed | 


Soft is only fit for manure. On the other hand, the climate of 
Arabia being dry the fruit is allowed to ripen and drop off of itself. 
‘an this case the pulp and other coverings dry on the berry and 
are often not removed for months after. 
that the Austr is maile, or, to speak more correctly, this husk is 
‘the kishy, a decoction of which is used generally as a beverage 
‘throughout Arabia, The parchment and silver skin of the coffee 


mount to a mere nothing, but the dried husk of the Arabian: 


erry amounts oh an average to twenty percent. The Arabs 
ymake their kishr coffee or a decoction of these husks by bruising 
‘ebout a handful, which is put into hot water in an earthen pan, 
‘and placed over a slow fire. A few bruised cardamoms and 
dm little dry cinnamon or ginger is added, the whole being allowed 
‘to simmer for about half an hour, when it is ready for use, and 
ds described as a most agreeable beverage. A handful of husks 
thus treated yields about ten Arab coffee cups, which are about 
ithe size of two of our ordinary tea cups. The price of the dried 
‘eoffee husk at Aclen is about two shillings for twenty-eight 
pounds. 


. Tx Italian Government have granted the sum of 6,coo francs 
dor a special investigation of the natural history of Calabria. 
‘This part of Jtaly is only very imperfectly known ; in fact its 
@meognosy, its fauna and flora, both present and paleontological, 
@re a guas ferra ignota to scientific research. The task has 
*been confided to Messrs. Dr. Forsyth Mayor for the Palsonto- 
fogy and Zoology of Vertebrata, Dr. Cavanna for Zoology of 
Wnvertebrata, Dr. D. Stefani for Geology, and Dr, Arcangioli 
for Botany—all very carnest and able workers. We may, there- 
fore, look forward with confidence and interest to the results of 
ithis expedition, 

’ Tur Russian Geographical Society has undertaken the publi- 
gation of a most important work, being a description of the 
upper parts of the Oxus, of the [indu-Kush, and Western Hima- 
Nlayas, The object of the publication is to collect all existing 
information on the peoples inhabiting the above-named countries 
im-the cradle of the Aryan family, The information will be 
«callected from the works of Burns, Wood, Ferrier, Cunningham, 
Shaw, Hayward, Abramof, Grébenkin, Kuhn, Sobolef, and 
Fedchenko, and also that obtained from Chinese sources by 
‘Klaproth, Rémusat, St. Jullien, Sakinf, Palladiz, &c. This 
compendium will be accompanied by an ethnographical map 
tand vocabularies of local dialects, as well as by bibliographical 
tnotives scattered in many papers, especially English, The Com- 
piittee intrusted by the Society with the discussion of this scheme 
ywill add to the work a general geographical sketch of the 
fountry. ‘The work will be under the direction of Prof. J. P. 
Minayedf. > 

THe same Society is now preparing a scheme for the ethno- 


raphical and anthropological exploration of the Finnish tribes 
duhabiting the neighbourhoods of the Volga. 


t Av the lagt meeting, March 14, of the Russian Geographical 


oclety, Lieut. Onatsévich pave’ ax account of his geographical 


twork duritig 1874 to 1676 in North-eastera Siberia and the Sea of | 


WOkotek. The most interesting part of his account wes thet 
Mevoted to the attempt he made in'the clipper /sadnse to reach 
‘Wrangell Land through Behring Strait, Under lat. 67° the 
hip‘ met, however, with # thick itnpenetmble barrier of ice, and 
Was compelled to take a westerly contee. In this direction, also, 
the soon met with icé and was forced. to xetirn, Lieut. Onatad-. 
Wich then cruised about in the open parts'o6 the ocean, making 


It is from these husks | 





a series of very valuable measurements of depths, temperature df. 
water, &c. He noticed thus the existence of a,warm current, 
which, after running through Behring Strait, takes «westerly 
direction. A great numberof very valuable maps and of profiles 
of the rea-bottom were exhibited during the reading of the paper. 


rn 2 
_ ‘We have received the Agnual Report of the Goole Scientific -. 
Sociéty. Some very good papers have been read at the meetings. | 
and an attempt has been made to systematically werk out the’ 
natural history of the neighbourhood, | 


Tux slab of sandstone, from Corncockle quarries, with the . 
impression of footprints, which lately came into the possession of 
Mr. M‘Meekan, Dumhies, has just been acquired by the Museum 
of Science and Art in Edinburgh. This slab is an unusually 
interesting one, as it has the impressions of two distinct fout- 
prints on it—Chelichnus ambiguus and Lerpetichnus sauroplesias 
—Jardine (*‘Ichnology of Annandale”), On none of the slabs. 
in the collection of the late Sir William Jardine, which is now | 
in the Museum in Edinburgh, are to be found the footprints of. 
two different animals, although both the ubove-mentioned foots 
prints occur on separate slabs. : ows 


TE additions to the Zoological Society’s Gardens during the 
past week include a Bennett’s Wallaby (Halmatsrus bennett) from 
King’s Island, presented by Miss E, Woollatt ; a Malabar Green 
Bulbul (PAyllornis aurifrons) from India, presented by Mrs. Ara- 
bin, F.Z.S,; two Smooth Newts ( 7rifon teniates), Enropean, pre- 
sented by Master G. L, Sclater ; eighteen Red-crested Whistling 
Ducks (Fuligula rufina), four Spotted-billed Ducks (Anas pacile- 
rhyncha), a Ring-necked Parrakeet (Falaornis forguata) from 
Indis, a Green Monkey (Cercopithecus catlitrichus) from West 
Africa, a Brown Capuchin (Cebus fatuet/us), two Scaly Doves 
(Scardajella sguamosa), a Great American Egret (Ardea egretta) 
from South America, a While-fronted Guan (/'enelope jacucaca), 
a White eye-browed Guan (fenclope superciliaris) from South. 
East Brazil, deposited ; an Impeyan Pheasant (Lophophorus im 
fevanus) from the Himalayas, two Siamese Pheasants (Zmpio+ 
camus freiatus) from Siam, purchased ; two Alpine Marmats 
(slrctomys marnmolta), European, received in exchange ; a Chin- 
chilla (Chinchilla lanigera) born in the Gardens, | 
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SCIENTIFIC SERIALS 


American Journal of Science and Arts, March,—In memo« 
riam Fielding Bradford Meek.— Notes on the age of the Rocky 
Mountains in Colorado, by A. C. Peale.—On some points in 
connection with vegetation, by S. NH. Gilbert. —Apparatus for 
quantitative fat extraction ; compcsition of the sweet potato; 
composition of maize fodder, by 5S. W. Johnson.—Meteoric 
stone of Rochester, Fulton Co, Indiana, by C. U. Shepard,— 
Examination of the Waconda meteoric stone, Bates County 
meteoric irad, and Rockiogham County meteoric iron, by ‘J. 
Lawrence Smith.—Certam features of the valleys or water: 
courses of Southern Long Island, by Elias Lewis. 


Poggendorff's Annaln der Phystk und Chemie, No. t, 1877.-—- 
Measurements of diamagneto elevtric induction currents, by MM, 
Tépler and Ettingshansen.—On the absorption of radiant beat 
by aqueous vapour, by M. Haga.—On the dependence of gale. 
yanic resistance on current-strength, and Edlund’s theory of 
diaphragm-currents, by M. Doro.~On the intensity of finor- 
escence-light, by M. Lummel.— Remarks on Maxwell’s electro. 
magnetic thecry of light, by M. Frihjich.—New method of 
determining exactly the fusing-point of metals and of other matters 
which are bad corductors of heat, by M. Himly.~ On the elec. | 
tric resistance of liquids under high pressure, by M. Herwig. A 
perfectly air-tight barometer quickly, easily, and cheaply made 
without boiling, by M. Boln.—-On diffusion, and_the question 
whether glass is impenetrable for gases, by M. Quincke. On. 
the polarised light of the rainbow, by M. Dechant,—On anden."”. 
nite, and a method for separation of yanadic acid from atgillacéous: 
earth and iron oxide by M. Bettendorif. —On the com nol . 
pyre of cobalt ahd. gilled minerals, by M. Ramme eta 
he Torticellian vactium, by M, Moser.—-Experiments ‘with the. ; 


& 
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radiometer, by M. Neesen.~-Researches on the motions of 

radiating and irradiated bodies, by M. Zoullner.—-On the deter- 

mination of the principal and focal points of a lene-syatem, by 

M. Eoppe.—On thermo-electric determinations of temperature, 

Lf M. Rosenthal.--On the nature of gas-molecules, by M. 
tzmann, 


Beibiiitter xu den Annalen dir Physik und Chens:, Band i. Stick 
2.--We note here w useful paper on secent experiments with the 
radiometer and their explanation ; also a doctorate-dissertation by 
M. Lorentz, on the theory of reflection and refraction of light. 


From the MNaturforscher (February) we note the following 

pers ; On the most refrangible part of the solar spectrum, by 

. L. Soret.—On the distribution of the electric current in con- 
ductors under decomposition, by R. Lenz.—On the southern 
shore of the northern dilavial sea, by Herr Credner.—On the 
mixed occurrence of different vegetations, ly Oscar Drude,— 
Qn the nature of the substance which emits light in the flames 
of hydrocarbons, by Kar] Heamann.—On a prehistoric steppe in 
the Prussian province of Saxony, by A. Nehring.—On the 
history of Tertiary deposits in Suuth-eastern Europe, by M. 
Tournauet.——On the differences in the chemical structure and in 
the dizestion of higher aud lower animals, by F, Hoppe-Seyler. 
—QOn a relation of chemical structure to the power of polarising 
light, by G. J. W. Bremer.—On the conduction of heat by 
liquids of different densities, by E. Sacher—On the behaviour 
of palladium m the alcoho! flame, by F. Wohler. 


THe Archives des Sceences Dhysiques et Naturelies (January), 
contains the following original papers:—On the tendrils of 
chmbing plants, by Casimir de Candolle (see our note on this 
paper). -—On the ongin of the ancient alluvium, by Ernest Favre, 
~—-Qn static electricity, by FE. Mascart.—Description of Miphar- 
gus puteanus, var, Forellii, by Alois Humbert (see our note on 
this paper).-—-Some researches made in the physiological labo- 
ratory of Geneva; on the formation of pepsine before and after 
death, by Prof, Schiff.—Note on the effect of the irrtation of a 
nerve throngh which a constant electric current is passing, by 
Dr. B. F. Lautenbach. 


THe Journal of the Russian Chenncal and Physical Societss 
(vol. vi, part 9, December, 1876), contains the following 

pers :--Qn the action of bromine upon acetone, by N. Suko- 
owsky.—Synthesis of a oxybutyric acid, by o. Przibytek —Qn 
the pinacoline of methylethyl acetone, by G. Lawrinowich, —On 
the synthesis and properties of diallyi-carbinol, by M. Saytzew. 
(Jn the action of the iodides of ethyl and allyl upon formiate 
of ethyl, by the same and J. Kanonnikow.—On the synthesis 
and the properties of dimethylallyl carbiuol, by the same and 
M. Michail, —Theoretical researches concerning the distribution 
of static electricity on the surface of conductors constituted of 
heterogeneous parts, by D. Bobylew.—On electric rays, by O. 
Chwolson. 


Reale Istituto Lombario di Scienze e Lettere, Readiconti, vol. x, 
fasc. 2.—On the co-ordinates of points and of linea in a plane, 
and of points and planes in space (continued), by M. Casorati. 
—Case of mammary hypertrophy, by M. Scarenzto.—Kesults 
of observations on the amplitude of the daily oscillations of the 
magnetic needle in 1875 and 1876, at the Observatory of Brera, 
in Milan, by M, Schiaparellii—On some differential equations 
with algebraic integral, by M. Brioschi. 











SOCIETIES AND ACADEMIES 
LoNpon 
Royal Society, March 8.-—-‘‘ Notes on Physical Geology,” 
the Rev. Samal Haughton, M.D. Dublin, D.C.L. Oxon., 
“R.S., Professor of Geology in the University of Dublin, 


No. L.--Preiminary Formule relating to the Internal Change 
Postion of the Barth's Axss, arising from Elevations and 
1 Scere caused by Crological Changes, 
In this t the author proves the following preli 
formula, ceay for the farther discussion of his subject 1— 
-~ Tan 20=935'6psin Za . . . 6 (X) 
where pis the ratio of the weight of an elevated masts to the 
weight of the whole earth ; 
A is the Jatitude at which the elevation takes place, and 
6 is the final displacement of the earth's axis of rotation. 
~¥@ on Jat (cos®A’~cor®ay . . . (2) 
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where ¢ @is the displacement of the pole in English miles, cau 
by # continental slip of 5° longitude in or and tying “28g 
equa the author ishes bet 

three level surfaces, i —_ ne 

1, The surface of the sea. 

2. The zero surface of the solid earth, 

3: The zero surface, corrected for the weight of the ocean. 

he zero plane, from which the elevations are measured, is 

the surface of the ellipsoid similar to the sea surface, and con 
parti, fas same volume as the total solid matter of the globe, 
Itis thus found, assuming the mean height of the continerta 
above the sea-level at about 1,000 feet, and the mean depth of 
the ocean at about two miles, we have, in miles, 


_ 22 
t = W z i" 
where x is the height of the zero plane above the present mean 
sea-botiom, and L, W are the areas of land and water ; 


L, = §2 millions of square miles, 
W = 145 rT) ” 


we find-- 
x = 0°58 mile, 

The zero plane, therefore, or original surface of the solid earth, 
before it became wrinkled by geological forces, hes at a depth of 
1°42 mile below the sea-level, In using the cquations we must 
therefore wnte— 


Elevation 
Depression — - 0°58 ,, 


In calculating the motion of the pole caused by the ocean ex- 
cavations, the weight of the sea water must be consulered, and, 
by chance, it happens that the weight of the sea-water some- 
what more than counter-balances the weight of the surface-rock 


Substituting 


—~ + 1°62 mile (continent). 
(acean). 


| excavated ; so that the depression of the ocean-bottoms of the 


carth beneath the zero plane have had little or nu effect in shifting 
the position of the pole. 

Assuming 1°026 and 2°75 as the densities of sen-water and 
surface-rock, we have for the excess of weight of water added 
above that of rock excavated ; expressed in depth of rock, in 
miles— 

2X 1026 — 0°58 & 2°75 
2°75 

The introduction of the weight of the sea will thus give us 
(raising the zero plane by 0°17 of a mile)— 


Elevation = + 1°45 mile (continent), 
Depression = o'oo ,, (ocean). 


No, IL.—On the Amount of Shifting of the Earth's Axis, already 
caused by the Lele ation of the existing Continents, 


Having shown in the preceding note that the motion of the 
earth’s axis caused by the geological wrinkhng of the earth’s 
surface depends (in consequence of the wewht of the sea-water) 
only on the continents, 1t remains to calculate the numerical 
amount of change of axis produced by each of the existing onn- 
tinents, 

For this purpose the author selects the following meridians for 
the co-ordinates Y and X of the motion :— 

0 


* O'F7 mile, 


Greenwich ses a rs) + Y¥ 
Rangoon aoe oe go eet cg 
Bebring's Strait . 180 -— ¥ 
Yucatan ... ant 270 +X 


Reckoning the longitudes eastward, round the whole circum- 
ference of the earth, the equation (2) gives— 

t= —— 14°11 (cost a’ — costa), 
in which the meridian of each 5° of pr pera is used, A‘ and A 
being peat Ag and highest degrees of latitude of the land on 
each meridian. 

The expression cos? A’ — cos’ a is found by observation on the 

tobe, aA resolved into its components X and Y, regarding the 
. orth Pole as the axis moved. 

The equation (2) is then used (by quadratures) to determine 
the total effect of each caenen taken apace Bl pa 
of qnedratures are given in the paper, and the ih dana 

Displacement of orth Pole casued by each continent. 
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; Bana s Towards Towards 

pibtalske ied Viicaten: Rangoon, 
Mile ie Mile Mile. 
Europe and Asia ... _ 58° 199'4 — 
Africa iin alge ~~ 269 -— 17 
North America... we 00 pe 105'5 

South America . 99  — 35°! 

Australia, &e 0. ee 30°2 — 90.2 


ower of Eu and Asia in moving the pole is part 
ae e cxtension of thia continent along the parallel of 45°, 
which is the most effective latitude. The actual effect produced 
by Europe and Asia was not much less than that of our ima- 
ry continent (Note T.), occupying one eighth part of the 
wurface of the globe. = 
The foregoing results are positive, and the moticns of the pole 
indicated must have actually occurred when the existing con- 
tinents were formed. But simultaneously with these elevations 
depressions must have gone on elsewhere, continents disappear- 
ing beneath the sea and sinking to the zero plane, while other 
continents were rising. It is to be noticed that although the 
excavation of the sea-Lottom to its present depth below the zero 
plane, corrected for the weight of the ocean, produces no mo- 
tion in the pole, yet that the depression of a continent down to 
the zero plane produces a motion of pole equal and opposite to 
that produced by its elevation. I have calculated the hypo- 
thetical effects of the depression of imaginary continents occu- 
pying the sites of the present Pacific Gcean, with the following 
results :—-- 
North Pacific Ocean (depressed). 
Towards Yucatan ; oe bets 3'4 miles, 
Towaids Behring’s Straits 250°O 4, 


South Pacific Ocean (depressed). 
Towards Rangoon ee .  1§6*2 miles, 
Towards Greenwich 238'2 5, 


The total effect of a}continent equal to the North Pacific 
would be-— 
SX® + V9 = 250°6 miles. 
X= tan (9), @ = 0° 47! F. of 180% 
The total effect of a continent equal to the South Pacific 
Ocean would be— 


/X* + ¥2 = 201°8 miles. 


3 = tan (@), @ — 23°17’ I. of Greenwich. 


| Geological Society, March 21.—Prof. P. Martin Duncan, 
“..S., president, in the char,—William B, Coltman, Wuliam 
ames Grimshaw, and Alexander Ross were elected Fellows of 
e Society.-—The following communications were read :—On 
fhe strata and their fossi) contents between the Borrowdale series 
tthe North of Enyland and the Coniston flags, by Prof. 
Rohert Harkness, F.R.S., Cork, and H. Alleyne Nicholson, 
FRS.E., Professor in St. Andrew’s, The object of this paper 
was the investigation of the suata between the great volcanic 
series of the Lake-district, the Borrowdale rocks, and the sedi- 
mentary rocks called Coniston Flags by Prof. Sedgwick. The 
Horrowdale series, the Green Slates and Porphyries of Sedgwick, 
are underlain by the Skiddaw Slates, forming the base of the 
Wales series, arid equivalent in age to the Arenig rocks of 
ales, according to their fossil contents, The Borrowdale rocks 
consist of ashes and breccias, alternating with ancient lavas, and 
are partly subaerial, partly submarine. They contain no fosuls 
except in a band of calcareous ashes near the summit of the 
kroup, which is followed by the Coniston Limestone, with or 
without the intervention of a bed of trap. ‘The fossils are of 
Mala types. Sometimes this band is recognisable, with no traces 
of Nazca Lape eprigian Hang with peroxide of iron. The 
aULoors ; proving the prevalence of volcanic activit 
in the Lake District up to the later portion of the Bala period. 
The deposits specially discussed in the paper sent lie, apparently 
quite conformably, upon the Borrowdale rocks, and are grouped 
ea the authors as followa, in ascending order :—(1) Dafion 
alex 3 (2) Coniston Limestones and Shales; (3) Graptolitic 
Mudstones or Gkelgill beds ; (4) Kaock beds ‘The * Dafton 
Shales” ate a wellunarked but locally distributed group of 
mace bh gry sige a: Well developed in the Sil marta 
princlinal exposures. and thei phe aed kd pipeeirn es 
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feet. They are richly fossiliferous, The ‘‘ Coniston Limestone ” 

has long been recognised as the best-defined division of the 

Lower Silurian rocks of the north of England. The ‘ Grapto- 

litic Mudstones’’ overlie the Coniston Limestone, wherever the 

summit of the latter is to be seen. Besides Graptolites, they 

contain many. other fossils, including Corals, Brachiopads, 

Cephalopod, Snd Crustaceans; and from the consideration of 

the whole fauna, the authdts are led to believe that the position 

of these deposits must correspond either with the highest beds 

of the Bala series or with the lower portion of the Llandovery 

group, The Graptolitic Mudstones are succeeded by the 

** Knock beds,” go called from their great development in Swin- 

dale Beck, near Knock. Wherever they occur they consist 
chiefly of pale green, fine-grained slates, very ashy in appearance, 

and presenting many dendrites, and frequently crystals of cubic 
pyrites. There is no evidence of unconformity between them 
and the underlying Mudstones.—On a new area of Upper Cam- 
brian Rocks in South Shropshire, with the description of a new 
fauna, by C. Callaway, F.G.S, The purpose of the author was 
to prove that certain olive, micaceous, thin-bedded eS ex- 
posed at Shineton, near Cressage, and covering an area of eight 
miles in length by two in the greatest bread(h, which had heen 
mapped as Caradoc in the survey, were of Tremadoc age. They 
were seen clearly to underlie the Hoar Edge Grit, the lowest 
beds in the district, with Caradoc fossils ; and no rock distinctly 
underlying the shales could be detected. The evidence for their 
age was chiefly paleontological. With the exception of Asaphur 
homfrayi, a Tremadoc form, the species are new. Genera such 
as Olenus, Conocoryphe, Obolella, and Linguidia suggested a 
very low horizon, but two Asaphoid forms (though not typical 
Asaphi) pointed in an opposite direction. Corroborative evi- 
dence was found in a correlation of the shales at Shineton with 
the Dictyonema-shales at Pedwardine and Malvern. 


Anthropological Institute, Apni 10.—Mr. John Evans, 
F.R.S., president, n the chair.—The president exhibited twa 
stone instruments from Sandoway Distinct, North Burmah.— 
Some flint arrow-heads, scrapers, &c., from Ditchley, Oxon, 
were exhibited by Capt. Harold Dillon.—A paper on some rude 
stone monuments in North Wales was read by Mr. A. L. Lewis. 
The chief point of interest being the existence, hitherto, we 
believe, unnoticed, of single outlying stones on the north-east of 
the circle near Penmaunmawr which is thus shown to conform to 
and to lend further confirmation to the rale found by him to 
exist generally in British circles of a special reference to the 
north-east by ontlying stones or otherwise,—-The director read 
a paper by the Rev. W. Ross, F.S.A. Scotland, on some 
curious coincidences in Celtic and Maori vocabulary.—Papers 
were also read by the director, on Australian aboriginal jan- 

uages, traditions, &c., by Messrs. Greenway, McDonald, 

owlay, Malone, and Dr, Creed, communicated by Mr. Wil- 
liam Ridley, M.A., through the Colonial Office. —Cal. A. Lane 
Fox, F.R.S., Messis. Hyde Clarke, Walhouse, Mogegridge, 
Park-Harrison, and the president, took part in the discussion, 


Royal Microscopical Society, Apnl 4.—H. C. Sorby, 
¥.RS., president, m the chai.—The following papers were 
read :—On the variability of the chlorophyll bands in the spec: 
truw, by Mr. Thomas Palmer, in which he described the various 
efiects produced by solutions in alcohol, &c., and by treaiment 
with acids and alkahs.—On the mineralogical constitution and 
microscopical characters of the whetstones of Belgium, by M. 
PAbbé Renard, of Louvain. —QOn the microscopical character of 
Krupp’s ‘‘silicate cotton,” by Mr. H. J. Slack, and on the 
lower Silurian lavas of Cumbefland, by Mr. Clifton Ward, in 
which it was shown that the difference between ancient and 
modern lavas was pot so great as was usually supposed, their 
actual constituents being very nearly the same, though appa: 
parently they diff.red owing to conditions which had produced 
metamorphosis in the earlier serics, 


Physical Society, March 17.—Frof. G, C. Foster, presi- 
dient, in the chair.—Mr. W. 8. Seaton was elected a member of 
the society. Mr. Spottiswoode exhibited some experiments on 
the stratification of the electric discharge in vacuum tunes, and 
described his attempts to produce the effects as obtained by Mr, 
Gassiot and Mr, de la Rue, with batteries of several thousand 
cells, by means of (he induction coil. An account of his experi- 
menis has already been given in our pages. ~—-Capt. Abney, R.E., 
then read a paper on the photographic image, prefacing it by 
bref account of the two theories, the chemical and the A 
which are held regarding it, On the former, a molecule of 
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the latter of which is absorbed; and on the latter theory, 
light acts mechanically on the molecule, shifting the posi- 
tiond of the atoms. Poitevin has done much to confirm the 
Jormer of these hy placing a film of silver iodide in comtact with 
a silver plate, when he succeeded in obtaining an image on the 
film of iodide and one on the silver plate produced by the liber: 
ated iodine. Capt. Abney has performed the fqllowing experi- 
ments : a portion of a dry plate which had been exposed, was 
wet with a sensitive collodion enmision of bromide of silver, and 


tages 











developec by the alkaline method; the filers were separated 
from lass and from each other by means of gelatinised 
paper, were found to bear images: and the same result 


was obtained when the emnision was added after me posa, 
development, and fixing. ‘Ihsse experiments entirely disprove 
the sipporition that outy those molecules acted on by light are 
yeduced. If the two films be sepatated by a thick layer of 
albumen, the lower picture develops as 9 negative, and the 
upper 28 a positive, Crpt. Abney is now engaged in an attempt 
to determine the attraction exercised by the sub-bromide, and 
this it is hoped, will do much towards the complete solution of 
the problem of the phot agraphic image.—-Mr. O, }. Lodge pro- 
posed a modification of Mance’s method for determininy the in- 
tensity of an electric current. This method, of which Wheat- 
stone's Bridge is an application, depends upon the fact that if 
three conductors bs united at a point 4, and their extremities 
BC and D be united by three wires, 7 C, CL, DS, the re- 
sistance of # C’ will be independent of that of 4/7 if 4 Z is to 
ACa PDistoCD. Inthe arrangement proposed by Mr. 
Loige, four wires are joined in the form of a square, and the 
circuit cun be completed across one diagonal by means of a key, 
and in the other diagonal is included a condenser and a galvano- 
meter, with a long fine wire, The greatest sensitiveneso ix 
ubtained when the resistances in the four sides aré equal. A 
great advantage of this metbol consists in the fact that it is 
equally applicable to the measurement of small and great resist. 
waces, Nr. Lodge then showed a modified form of Daniell’s 
cel, capable of giving a constant current for 9 considerable 
peciod. A glass cell half filled with dilute sulphuric actd, cone 
tains two vertical glass tubes one of which, o,;en at both ends, is 
traversed by a zinc rod, while the other is closed at its lower end, 
and contains cupric sulphate, from which rises a copper wire. 
‘The portion of the glass tube projecting above the acid 1s 
sufficiently moist to enable the current to traverue its surface 
while the zinc sulphate is prevented from reacting on the copper. 

Victoria (Philosophical) Institute, April 18.—Kev, K, 
Thornton, D.D,, vice-president, in the chauw.-—-A paper on 
recent Assyrian research, and the light it threw on civilisation at 
the time of Abraham, was real by the Rev. Hi. Gi. Tomkins, 

MANCHESTER 

Literary and Philosophical Society, Match 20.-- Mi, 
W. Binney, F.R.S., president, in the chair.—On the action of 
eea-water upon and copper, by Mr. William Il. Watson, 
¥.C.S. Communicated by Dr. R. Angus Smith, F.R.S. ~Note 
on the Upper Coal Measures of Canobie, Duminesshire, by Mr. 
E. W. Binney, president, F.R.S.—Looses and gains in the 
death-tol! of England and Wales during the last thirty years, by 
Mr, Arthur Ransome, M.D. 

PARIS 

Academy of Sciences, April g.—M. Peligot in the 
chair,—T'he following papers were read :—On the possibility 
of deducing from one only of the laws of Kepler the principle of 
attraction, by M. Bertrand,—Some of the fundamental data of 
thermo-chemustry, by M. Bertkelot. He deals with the heat of 
formation of sulphurous acid and the compounds formed by bro- 
mine and iodine with hydrogen and oxygen,—-On a theorem 
relative to the expansion of vapours without external work (con- 
tinned), by M. 1im,—Morphological relations between the 
anihendia and the sporules developed in the verticillate ramsh- 
cation of a particular form of Aatrachospermum weonslifor me, 
by M, Sirodot.—Substitution of chlarophyll for salts of copper 
or y used in preparation and conservation of fruits and 
green vegetables, by M. Guillemare. This is based on three 
facta: (1) the chlorophyll of vegetables disappears in boiling ; 
(2) vegetable fibre and its feculant matter put in conta 
through washing, with dissolved chlarophyl, is satura 
with it near 100;° (3) ¥ lea wholly or half sanirated 
with chlorophyll, in , thenceforth retains, in boil 
ing, this green matter,-On the presence of zinc in the bodies 
of inimads and in plants, by MM. Lechartier and Bellamy, A 


man’s liver wei 1,780 grammes contained ¢ 
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of oxide of zine ; 913 grammes muscular tissue of ox containg 
3 contigramimes ; 1,152 grammes of hens’ eg 2 mes 
Zine was found alao in grains of wheat, American maize, barley 
winter vetches, and white beans ; while beet, the stems of maize 
yreen clover and its seed did not contain it in perceptible quan. 
Tesea: 





These facta have an important bearing on toxicologica: 
Discovery of a Gallo-Roman port and a Gaulist 

port, dated by a study of the layers of mud, in the seighbourhook 
of Saint Nazaire, by M. Bertrand. M. Gervais added som: 
details,—-Reconstitution of Freach wins-growing by sulphocar, 
bonate of potassitm, by M. Mouillefert.—-Results obtained i 
the treatment of phylloxerised vines by alkaline sulphocarbonate: 
applied by menns of the distribnting pale, by M. Gueyrand.~ 
Note on a new mode of manufacture of sulphides, carbonates) 
and alkaline sulphocarbonates, by M. Vincent. Te utilises th 
reactiuas produced in making beet sugar to prepare sulphide 
barium. This, mixed with sulphate of poh ves by doubl 
decomposition sulphate of baryta and sulphide of potassium, an 
the latter, submitted to the action of carbonic acid gives casi 
bonate of potassiam. M. Vincent extends his method to man 
facture of sulphocurbonate, which he can obtain at 50 fran 
the hilogramme instead of 120, which it has lately cost, 
List of thirty new mebule discovered and observed at t 
observatory of Marseilles, by M. Stephan,—On a modification i 
the employment of electricity considered as agent of galvan 
deposits and chemical decompositions, by M. Thenard. Instea 
of having only one bath with the two anodes, the conditio 
being those of small electric resistance and maximum effort, 
has several, connecting their anodes like the elements of a batte 
connected for tension. The quantity of deposited copper igi 
creases with the number of baths. —New method for establishix 
the equivalent in volumes of vaporisable substances, by 
Troost, Given an inclosure filled with vapour of hydrate 
chloral, then ifthe water is always combined, the atmosphe 
will behave as if it were dry in presence of a body capable 
yielding water ; if the water is simply in mixture the atmosphe 
will act as if saturated. Now the former occurs, and this co 
firms M. Dumas’ hypothesis as against that of M. Nauma 
The method may have other applicatiuns.—On the oxidation 
metalhe sulphides, by M. De Clermont.~~Decom position of liqu 
organic substances by the electric-spark, with production 
fundamental carburets of hydrogen, by M. Truchot.—-On 
existence of veins of bitumen in granite in the environs 
Clermont errand, by M. Julien.—New experiments on th 
toxical action attributed to copper and to substances containing 
copper in combination, by M Galippe. These confirm formy 
conclusions.——~Note on the first phenomena of the developmad 
of sea-utchins (Zchinus milaris), by M. Giard.—M. Chaslg 
presented (from M. Riccardi) the first part of a work called 4 
Aibhoteca matematica Latana, which is to be a bibliography § 
all Italian works on matlematics from the earliest times to th 
begioning of the ninctecnth century. : 
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THE GEOLOGY OF THE LAKE COUNTRY 


The Geology of the Northern Part of the English Lake 
TMstrict.  Afemotirs of the Geological Survey of ng- 
jand and Wales, By J.C. Ward, ¥.G.S, (London : 
Longmans, 1876.) 


Ww EN the staff of the Government Geological 

Survey first entcred upon their labours, the 
Tirector, Sir H. de la Beche, saw very clearly that the 
work with which he was entrusted would be very imper- 
fectly performed if he limited himself to the publication 
of geological maps and sections alon. He therefore 
gave orders that whenever from time to time sufficient 
portions of the country had been caamined, descriptions 
of their geology should be issued, in which such details 
as could not be inserted on the maps should be recorded, 
and questions of theoretical and practical interest should 
be discussed. The Memoirs published in compliance 
with this regulation by Sir Henry himself and his coad- 
jutors Phillips, Ramsay, Forbes, Hooke, Vlayfatr, and 
others, are lasting witnesses both of the wisdom of the 
regulation itself and of the skill and energy with which 
the work of the Survey was carried on. 

Then thete came a time when the publication of expla- 
nato1y memoits was for a while dropped altogether, and 
so it happens that in many districts of the highest 
interest and importance, as for instance the Dorsetshire 
Coast, the Carhoniferous Limestone country of Derby- 
shire, and the great coalfields of Derbyshire and North 
Staffordshire, we miss those descriptions which are clse- 
where such a boon to the geological student, and the 
work of the Survey becomes shorn of half its useful 
ness. 

When the publication of descriptive memons was 
resumed they took the form of small pamphlets, good 
as far as they went, but of the slenderest «dimen. 
sions and almost niggardly in their details, in which 
for instance the geology of Charnwood Forest is dis- 
misscd in three pages, and eighteen pages are con- 
sidered enough for the illustration of the important coal- 
field of Wigan and St. Helens, It is impossible to avoid 
contrasting these scanty bundles of notes with the ex- 
haustive detail and broad scientific treatment that charac- 
terise the earlier publications of the Survey. 

Of late years, however, there has been a welcume 
return to the old traditions which has resulted in the 
production of the udmirable monographs on the Geolog 
of Rutland, the Weald of Kent a pares 

: nd Sussex, and the 

pena Basin. The memoir now before us on the 
cology of the Northern Part of the English Lake Dis- 
trict ” is fully entitled to take rank with these latest pro- 
ductions of the Survey. It is curious, however, to find in 
it what looks like evidence of the existence in certain quar- 
ters of a sort of hankering after the vastly inferior class of 
MEMOITS which formed fora long time the staple of the 
Survey issues. In his Introductory Notice the Director, 
Mr. Bristow, thinks it necessary to apologise for the length 
to which the description has run, and to give a reason why 


the work “has been allowed to excegd the usual limits to | 
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which the explanations of such small areas as those com- 
prised in quarter sheets have hitherto extended.” We 
can assure the Director that he may make his mind easy 
on this point, for no one possessing even the most limited 
geological tastes and acquirements will find the book in 
any way ®o long; the only fear will be whether, from 
anxiety to cut down fhe memoir to regulation size, details 
and explanations that can be ill spared may not have 
been sacrificed. It will be an evil day for the Survey when 
it exchanges the scientific zeal which has hitherto so 
honourably distinguished its members, for a spirit in 
which devotion to official routine comes first and a desire 
for the spread of geological knowledge holds a subordi- 
nate place. 

But vhsit omen / and a work like this furnishes good 
grounds for the hope that it never will be so. It might 
have been thought that the labours of Sedgwick and 
other eminent geologists had left little for their successors 
to du among the mountains and dells of Cumbria, but 
Mr. Ward has shown that there are many points yet 
reinaining to be cleared up, and he has brought to bear 
on their elucidation the more refined methods and superior 
accuracy of the geology of the present day. He has 
investizated and admnably illustrated the microscopit 
character of many of the rucks ; and though it is scarcely 
possthle in the present state of our knowledge to deter- 
mine exactly the geological bearing and value of some of 
his resuits, there are others whose yreat importance is 
even now obvious. In the case, for esample, of some 
rocks which the naked cyc cannot distinguish in hand 
specinens from flinty traps, microscopic examination 
confirins the conclusion arrived at on broad geological 
grounds that they are highly altered volcanic ashes. The 
descriptions of other altered rocks throw great light on 
the difficult question of metamorphism, The Skiddaw 
district is peculiarly interesting on account of the close 
paralicl which its rocks present to the metamorphic beds 
vf the Pyrenees so admirably woiked out by Fuchs. We 
carnot but regret, however, that the papers which Mr. 
Waid has contributed on this subject to the Geological 
society have not been mire fully embodied in the pre- 
sent volume; a Survey meinoir should aim at being a 
complete wade mecunt for the local geologist, and it is not 
every one In the wids of Cumberland who has access to 
the pages of th. Quarterly Foxraal of the Society. 

Pethaps the most generally interesting features in the 
work are the account of the volcanic products with the 
localisation of the vents from which they were discharged, 
and the description of the glacial phenomena of the dis- 
trict. The author has with great skill used his experience 
of modern volcanic countries to make the old ruined 
Cumbrian volcanoes tcll the tale of their whereabouts 
and performances. The glacial phenomena are worked 
ont with singular thoroughness, and strong evidence is 
brought forward in favour of the “great submergence ” 
on which Mr. James Geikie has thrown such considerable 
doubt. 

itis dangerous for an outsider to differ,from an observer 
who has spent so much time and spent it so well in work- 
ing out the geology of a particular distiict, but there are 
two points, and two points that to a certain extent hang 
together, on which we must confess we are not altogether 
satisfied. These are the absence of anv unranfnemins 
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between the Skiddaw slate and the overlying Volcanic 
Series, and the existence of the chain of faults which every- 
where separates the two groups, Mr, Ward relies on the 
fact that beds of volcanic ash occur on the upper part of the 
Skiddaw slate. This shows that volcanic activity began 
before the deposition of the Skiddaw slate was campleted, 
but it scarcely proves that no uphegval and , Ba 
attended the commencement of the volcanic outbursts. 
Volcanic activity and elevation are so intimately con- 
nected that it may well be that the early discharges were 
the heralds of an upward movement of the rocks. The 
author indeed admits thus much, and believes that slow 
upheaval did attend the advent of volcanic activity, and 
that the bulk of the volcanic products are terrestrial. We 
should be inclined to go further, and to suggest that a 
long period may have followed the first volcanic out- 
breaks, during which the Skiddaw Slate was crumpled up 
and brought within the range of atmospheric denudation. 
Any volcanic deposits formed during this interval would of 
course be removed by denudation. By the time the volca- 
noes had reached their full growth, a land-surface, diver- 
sified by hill and valley, may have been produced, and when 
the volcanic products were showered down on this uneven 
floor, heaps of ash and sheets of lava would every here 
and there abut against banks of Skiddaw Slate, in a 
manner that produces to usa deceptive appearance of 
faulting. We give this hint mercly for what it is worth, 
and have no wish to throw any doubt on the possibility 
ofthe boundary being such as the map represents it to 
be; indeed, instances about which there can be little 
doubt might be quoted, where two groups of rocks are 
parted by just such a jagged line of faults as that which 
Mr. Ward has drawn in the present case. 

The book is liberally illustrated by maps and sections, 
and the bibliographical list of works relating to the 
geology of the district is a most welcome addition. 

We cannot but feel that a great mistake has been 

made in the map which the memoir is intended to illus- 
trate. Asatypographical piece of work it is unsurpassed, 
but it is its excellence in this respect that makes it 
unsuited for geological purposes. The relicfs of the 
surface are admirably brought out by the hill shading, but 
in order to produce the desired effect, the hatching 
has been made so dark that in many places it is difficult, 
if not impossible, to distinguish the geological colouring 
and signs. The Ordnance Survey issue in the northern 
counties another set of one-inch maps, with contour-lines 
in the place of hill-shading, and had one of these been 
employed to receive the geological colouring, the very 
serious difficulty just mentioned would not have arisen. 
We have no hesitation in sayin® from actual experience 
in the use of both classes of maps, that had plain copies 
been used, the value of the map would have been well- 
nigh doubled. 

Before concluding we would remonstrate with the 
author on his italics; the book bristles with them, till it 
reminds one of a school-girl’s letter. This indiscriminate 
use of emphasis destroys that repose which is one of the 
chief charms of style, and in a very large number of cases 
there is no. necessity for it, for the meaning would be 
perfectly clear without the adventitious aid of a variation 

\ 


in the type. 








A. H. G. 
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VENNORS “ ACCIPITRES OF CANADA” 


Our Beras of Prey; or, The Eagles, Hawks, and Owls of 
Canada, By Henry G. Vennor, F.G.S. With Thirty 
Photographic Iilustrations by W. Notman, 4to, pp. 
LVL, I=%§4, plates i-xax. (Montreal: Dawson 
Brothers ; London: Sampson Low and Co., 1876.) 

S° little is really known respecting the ornithology of 

Canada that one cannot but welcome with great 
satisfaction such a substantial addition to our knowledge 
as has been given by Mr. Vennor in the present work. 

As a geologist employed on the survey of Canada the 

author has enjoyed unrivalled opportunities for studying 

many of the birds in the field, and although the fulfilment 
of his duties has prevented him from devoting his entire 
attention to ornithology, yet he has evidently kept his 
eyes open, and the work before us embodies the result of 
thirteen years’ observation. It 15 to be regretted that at 
present Mr. Vennor has unly written on the birds of prey, 
and it is to be hoped that he will continue js Jabours on 
the rest of the birds of Canada. The species themselves 
included in the present work are twenty-seven in number, 
and on all thcse very complete information seems to 
be given respecting their distiibution in the Canadian 
dominion, including not only a sésumé of the hitherto 
published facts, but giving also a large amount of new 
information. Ixcellent accounts of the habits of the 
birds are added, chiefly from the personal observations 
of the author himself, and each article concludes with 
the description of the species in which the colours of the 
soft parts are always given; this is a feature often 
omitted by Messrs. Baird, Brewer, and Ridgway in 
their recently-published “Ilistory of Noth Amencan 

Birds.” Mr, Vennor docs not include among the specics 

fully treated of, the Common Turkey Buvzard (A/un0- 

gryphus aurea), which hardly extends to Canada in its 
northern range, though it 1s a regular summer visitant to 

“the extensive flats near Chatham and Like St. Clair,” 

while further to the westward it occurs frequently on the 

line of the forty-ninth parallel. Of the Barn Owl (Sértx 
flamed), M1. Vcnnor says thit there is no authentic 
record of its occurrence in Canada, but we notice in Mr. 

Bowdler Sharpe’s paper on the ‘Geographical Distri- 

bution of Barn Owls,” published in Mr. Rowley’s Orv. 

thological Misivilany, that the British Museum contains 

a specimen from the netghbourhood of Toronto, collected 

near that city by Mr. James Whitely, who has resided 

there for some years, and has sent many interesting birds 
to this country. Other small points might also be alluded 
to in which we think further consideration on the author's 
part desirable, such as the relations between Sato candt- 
cans and ZL”. labradorus, Circus cinereus and C. Audso- 
nins, &c. We are not disposed to quarrel with the 
photographic illustrations to the book, which are excel- 
lent specimens of photography, although this mode of 
illustrating scientific works does not commend itself to 
our fancy. At any rate, however, a good photograph is 
better than a bad plate, especially in a work like the pre- 
sent, where the author's chief aim has been to give such 

a figure as may render the identification of the species 

more easy to the student, his object being, in his own 

words, “ a work of practical utility, not a mere exhibition 
of pretty photographs.” As a new worker in the yast field 
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of ornithology we welcome Mr. Vennor, and only trust 

that many years will not elapse before he gives us a 

second instalment on the birds of Canada. 

ceitinscnnecsiicianyinniomenenateni tthe tN 
OUR BOOK SHELF 


The Use of the Spectroscope in its A Application to Sctentifie 
ne oepatttal Aledictne, By Emil Rosenberg, M.D. 
(New York: Putnam, 1876.) ; 

THIS 1s an essay on the use of the spectroscope which 

obtained the Stevens triennial prize for 1876, awarded by 

the College of Physicians and Surgeons. 

It treats mainly of the absorption spectra of blood in 
its normal state and after being acted upon by other sub- 
stances. The first chapter gives a very short account of 
the optics of the spectroscope, which the author does not 
pretend to treat fully ; then follows a short notice of the 
emission spectra of the metals. The absorption bands of 
oxyhamoglobin (scarlet cruorine) and their change to the 
one reduction band of bamoglobin (purple cruorine) by 
the abstraction ot oxygen, discovered by Prof. Stokes, 
then comes in for recognition. The 1emainder of the 
book is chiefly on the absorption spectrum of blood with 
reference to forensic medicine and its spectrum after the 
introduction of foreign matteis aud gases. 

It appears from the numerous refcrences that the author 
has compiled this essay from books and papers rather 
than from observation, and the authors referred to are 
with few exceptions Germans, We think the book is well 
suited for the perusal and reference of the medical pro- 
fession and others taking up this special subject. 


Fourney in the Caucasus, Persta, and Turkey-tn-A sia. 
By Lieut. Baron Max von Thielmann. Translated by 
Charles Heneage, F.R.G.S. Two vols. Map and 
Woodcuts. (London, Murray). 

BARON THIBIMANN’s journey, which was made in the 
year 1872, embraced all the Caucasian region, ‘much of 
the western shore of the Caspian Sea, with the long 
stretch of country between Tabrez, Hillah, and Beyrout. 
‘Though this is a region about which a good dcal has 
been written, the Baron’s narrative will be found to con- 
tain a considerable addition to our knowledge. His 
observations on the people and the antiquities of the 
countrics traversed are especially valuable, while the 
work contains as well much interesting topographical and 
geographical information. The Baron is an exceedingly 
pleasant travelling companion, and as Mr. Heneage has 
made a thoroughly readable translation, the work will be 
found of value both to the stay-at-home reader and asa 
guide to the intending tourist. 
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LETTERS TO THE EDITOR 


[Phe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake tv return, 
or to correspond ‘unth the writers of, reected manuscripts. 

, No notice 1s taken of anonymous communications, 

the Editor urgently requests corvespondents lo keep thew letters as 
short as possible. The pressure on hiv space is so great that tt 
is impossible otherwise to ensure the app arance cen of com- 


munications containing interesting aud novel facts.) 


Structure and Origin of Meteorites 


Ty the abstract of Mr. H.C. Sorby’s jecture “On the Strac- 
ture and Origin of Meteorites,” iva in NATURE, vol. si 
p. 495, in reference to the subject of glass globules observed by 
the lecturer in certain meteorites, the condition in which glassy 
particles given off by terrestrial volcanoes occur, is contrasted 
with that produced artificially in furnace slag by the action of a 
strong blast of hot air or steam, In the furnace slag “ pear- 


shaped globules, each having a } “Mee tail.” 
as being form af whersas = & long hair-like tail,” are described 










: D the case of volcanoes the glass 
particles are said, when given Off, to, dae. deummediately soltdified 
on entering the atmosphere. <mimnieiain ¢s mere fibres, as 
Pele’s hair, or moig qn idk YMinnUN. 


ike pumice dust. 
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In fact, the formations in the two instances are closely similar. 
In the crater of Kilauea, in the Island of Hawai, wherever the 
well knawn Pele’s hair is in process of formation, Jong-tailed 
penrshaped mlvhules are formed in abundance, and a large pro- 
poriva of the “lative” are to be found with larger or smaller 
globules in connection with their ends. 

I caw the formation af Vele's tiair in two places in the crater, 

Tn the one instance (he formatiuii occurred at the margin ot 
one of Wid dads. toa of molten lava, The lake was inclosed 
by a range of Tew cltfis,'agamst the bases of which the waves of 
the extraordinarily Snir lava were constantly surging, being kept 
in perpetual commotion by the violent discharge of gases from 
beneath. The waves splashed up against the cliffs and spray 
and large drops were thrown into the air, and on the leeward side 
of the lake were driven by the wind over the top of the cliff so 
as to fall ona level platform of rock which was even with its 
summit. 

The platform aid paso as if melted pitch had been splashed 
out all over it, and was covered with small masses of pitch-like 
looking lava. Those of the masses which had release a com- 
pletely solidified before reaching the platform in their fall were 
pear-shaped, whilst in other cases where hardening had not 
been complete, the elongate masses falling in the soft condition 
had become flattencd into irregular shapes, which showed more 
or Jess evident traces of the coiling of the masses as they fell. 

All the masses had tails, some short and spike-like, others long 
and hair-like, and there was every gradation between stiff fine rods 
of transparent lava and the perfectly elastic hair of which a handful 
could readily be raked together with the fingers on the platform 
in a very short time. 

In the other instance, the Pele’s hair was scen by me around 
one of the small hollow cones or lava fountains which are con- 
stantly formed in the crater. The cone was not active at the 
time I saw it. It was surrounded with the small lava masses 
thrown out by it and forming a deposit closely similar to that 
formed at the margin of the lake, except that numerous larger 
lumps occurred amongst the smailer ones. 

Very striking objects in the crater are large bubbles which 
have been formed in the lava when molten by the escaping gases. 
The surfaces of the bubbles are composed of extremely thin 
transparent lamin.e, which look just like thin green bottle glass, 
Such bubbles are encountered at almost every step on the floor 
of superficially solidified lava, on which the visitor walks in the 
crater. 

A remarkable peculiarity of the Hawaian lava is its exe 
treme fluidity when in the molten condition. This property 
has brought about the unusual form of the great mountains of 
the island composed of it, which have so gradual a slope that 
the observer can hardly credit their great height when viewin 


them from the sea. II. N. MoseLey 
Exeter College, Oxford 





On the Simplest Continuous Manifoldness of Two 
Dimensions and of Finite Extent 


It could hardly fail to be instructive if Mr. Frankland would 

explain the following obvious paradox in his theory (NaTURE, 

vol, xv., p. 515). Let two “straight lines ” xox’, LOL’, make 

an angle XOL other than a right angle, and consider the shortest 
line rN from a moving point P in TU’ to xx’; from the assump- 
tions, this is a “straight line” perpendicular to xx’. As P 
moves from © along OL, it will by and by, according to the 
theory, be at 1’; that is, on the other side of xx’, if our 
“straight lines” are ‘Sof the same shape all along.” Now, te 
put it algebraically, how dees the perpendicular come to change 
sign? It dues not pass through infinity, for the manifoldness is o 
finite extent: it does not vanish except when F is at Oo; ant 
though it is conceivable in itself that N should travel to a maxi 
mum distance along Ox and come back again while P moves on 
yet this contradicts our principal assumption, for each perpen 
dicular will then have two points in common with 114 ‘ts i 
door of escape to be found through any interpretation of “con 
tinuous”? Or, while ‘“‘there is nothing self-contradictory iz 
the definition,” is there something in it contradictory of thi 
superposition-principle by means of which its consequences art 
worked out ? 


The theory is partly exemplified upon the surface of revolutior 


got by bending a hemisphere till it closes up. Correspandence 

1g pretty close as to points in the equator and the simpler figure: 

symmetrical to it. C. J. Monro 
Hadley, Barnet, : 
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Non-Amphibious Batrachians . 


On calhng the attention of the Rev. L. Blomefield (formeily 
Jenyna) to the interesting article in Narvure (vol xv p 491) of 
a tree-frog which prduced tts young without their passing 
through the taipole stage, he has been good enough to allow 
me to quote a MS note to his work, * Observations on Natural 
History,” p 203, which may be useful to persons interested in 
the mitter It refers to a colony of toads which hvedmn a cellar 
of Botusham Hall, Cambs, and without arcess to water It 
runs as follows — 

«See some remarks by Mr I owe nm ; 
of Natural fistory (No 64, Apnl, 1853 p 341), tending to 
show that under certam crrcumstances where the parent ammals 
have no access to water, the reproduction of the tord and fog 
takes place without the mtermcediate stage of tadpole. He 
mentions instances of their depositing spawn 1 cellars and young 
toads being afterwards observed Such was probably the cie 
with the toads in the cellas of Lottusham Hall, thouch J never 
observed the spawn myself” ‘' Sce further remarks by mys if 
on this subject m sfanals oy Aadur id Hitort, vol x1 2nd seme , 
p. 482 See also Naturi, vol vn p 403, on ‘The Adapts 
tion of Animals to I xternal Condiuongs "’ 

The following ptssage occurs in the Rev | Jenyn’s “ Manual 
of British Vertebrate Animals,’ p 304 5, and beais upon the 
same phenomenon 

* Feiton fun tatus, Common I fr 

“This species tb sulyect to considerable vination 1.15 a1 o 
found on land, a circumstance which tends in some deyrec to 
alter its characters In such specimens the skin lo es ite solt 
ness becoming opayue, and somewhat ccrugated The mem- 
branes of the back ani tad entirely disappear, causing this last 
to appear nirrower and thicker in proport onto its deph Ihc 
toes from bemg flittened become 2 sunded , the cc fours are also | 
everywhere more obscure Jn this talc atus the 2a sdaca oie 
of Sheppard and Lur on, and con ulercd as a distinet species by 
these and other authors. lam, haweve:, perfectl, satisfied that 
it 18 identical with the aquatic kind, and that alli peculitics 
may be traced to the change of circumsta ices undir which iti 
placed . T suspect that the ponod of tame during which 
this speqies remains in the larva state 1s sul jet to much variation, 
and thitif anything occur to ob ige the young to exchange ther 
native element for another before they would titam their pertect 
form, the gills are cast prams urely to enable the animal to 
accommod ite rtcelf to aly rew cucumstances The fact of such 
small specimens as Sheppard his noticed bemg found on land 
is indisputable, but | chink I have generally ob erved some 


traces of there having Zen gills at no very fong period before ” 
GskOoRGE PHinsrow 


Morphology of ‘ Selaginelia ” 


Ti consequence of my not having expressed myself eufhciently 
fully, Prof ‘Thiseltou Dyer somewhatin apprehends my iqmaiks 
respecting Selaginella and Carex tu wht h he is good cm ugh to 
reply m Nattre (val xv p 459), wl I hall be glad of an 
oj} portunity of explaining the nature of the compaitson that ] 
drew tetween the reproductive organs in these two penert 

1 purposely avoided asserting that thr spike of the one wits 
the “homologue” of that of the othcr = ni I thought that my 
change of ¢xpression—‘“‘instead of rep arding ay the homy 
logue we compare it?’ would sufficiently indieate that ] 
was not raising the question of exact homoloyy al all, but 
merely compirmg the male and female structures of Sely nella 
(each as a whole) with those of g unisexual-fluwciing plant 1 
regret that I dil not state this in exp "ut terns, 

of\ithstanding what has been watten by Sichsand others, it 
apperred to me that the homology between the reproductive organs 
of Cryptogams and Phancrogams could not be regarded a5 yet #0 
comuletely settled as to be past doubt, and I therefore wished 
to exclude, as not maternal tu the line uf argumeut J had in view, 
such questions as to homology a» Prof Ihiselton Dyer bun 
forward He considers that the ovule, and not the ovary, is the 
equivalent of the macrosporangium I did not wish, even by 
impliation, either to assert or to deny this fact, and 1t does not 
affect my comparison in the Icact, for the female structure of 
Carex comprises of course an ovulu He further considers that 
this leaves the ovary unaccounted for, and not only so, but the 
igynium and seta also. ‘The e» cntial part of a female 
ower » the ovule, which may be naked as m Gymnosperms, 
and the surroundings, whether consisting of an open carpellary 
leaf, an ovary, hypogynous scales, corolla, calyx, pengynium, or» 
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seta are accessories, and any of them may be absent. 3 
parison may suely be made between the female ses ere a 
conifer (as a whole) with the much more complex one of a 
dichnous polypetalous, plint, without being vittated by the frat 
that parts of the latte; aie unaccounted for, ani I thought, and 
with due respect still venture to thiok, that the mactosporin 
Rum of Selaginella with it. coveing seale, and the female 
flower of Carex with its cwerng glunie may properly be 
1eprarded as ¢omparable. 
10f Thiselton Dye: had compared the sporangia of Selagi- 
nella with the inale and female elements of a single hermaphro- 
dite flower, ae their relative position on the aus, and 
my olyect was to show that, as eich sporangium had its own 
later append ie,” they might be equally compare { with the 
male and fennile elements m the separate untseaurl flowcis of a 
dichaous plint, without reversing their position on the nas It 
was quite unneccssary for me to discuss which particulir puts of 
the phanerogimte flower wee the exact homolo rau» of the 
micro Or micro sporangia of the cryplogam, aul I did not 
Intend to eapiess any opimon on that subject. 

P thank Piof Thisclton Dycr for drawing my attcntion to his 
1aperon C f#licaris, which, however I have already had the 
plaue of yerusing, for Tread cverything wutten by hun to 
which T heve access, and Ica assare Jam that, wa non pro 
fessional myself, 1 ilways receive his opmuiens with the respect 
that ts then due, whough yn the present instance I cannot adopt 
his view as tu the hermuphrodi ism of the pnmordtal flower 
That subject ts, I Guok, ufficicntly important to be dt cussed. by 
tbler pens than maine, ind it was om the hope that it wonld 
recen¢ the attention that it deserves that 1 ventu ce] fo pomt 
cul the dtametrially opr o ite views thit bath ere pressed by 
Ingh authorines Tu wis Cowprk 


Newton kk Willows, April rr 


The Rocls of Charnwood Furest 


THE announcement by Me sr Ponncy and Haul . 
vol av p 470) of ther az > e735 of the vtrasr character ol 
the y ke of rock, etching fiom Groby on the south cast to 
Lourdon Jill on the vor bh west 2 9 su prise ty local geologists, 
they having reco,mi ed ats raz waz char er fur the last quarter 
cfacentwy 

Ihe rocks con fituung the ‘ udge” are called by ditfearert 
names —sienike, a UNC giecnttone, pr cnstone, Ac , according to 
the greater or hese dupree cf crystallisation of the co nponcnts, 
and the vbundance or scarcity, of Some of them = Its mtrusive 
characte: ts very ob tous Lust we have Cambrian Rocks on 
both sides (east and west) of the ‘ridge,’ und at plac, near 
Grooy these Camonan rochs cit less than bilf a mike apart 
se ond, the fel cf the wmdusin 1 breaking up the formerly 
overlying beds, 1s well seen now Markfield, where there are 
stveru low lalls calkhd the “AR r Stones, these consist almost 
entircly of bnoken up fragmens of analtcred Cambrian rocks 
emtxdded ima grey, couse, fel prthw brse, the 77 1, aeests 
for many more than two third of the mass, cnular beds occur 
beyond Budon Jidl, but the quanuty of cobedded fragments 
is not so preat, but ptece» are fund cht to ten inche square 
quite unaltered, and showing the ‘‘rittbonel struc me, red, 
purpk, ind green bands, s) charactenstic of the Cambrian rock 
of thy atea Oven other parts of thi “apneous udge”* the 
broken and diystaiuaed beds have long since been removed by 
denudation, but the @érrs is found in the “duft,’ which 
stretches far and wide for miles over the surrounding c ouotry 
I think both Mr Howell of th. ‘Survey,’ wi plotted this 
district, and Prof Hull who did the adj otuiny one, recognised 
the au) wszee character of the igneous rochs o1 the west side of 
Chainwood Lorest Many other facts beaung on this subject 
are known, but cannot be descr d in this short note Any sew 
facts discaycied by Messri. Bomuey and Hull, in ditsteation of 


thes inviter, will be gladly recive { by Jocal prolopiete. 
1 encester James PIANi 


sastin, 


Patenas of Ceylon 


T no not think Mi Abbay» suggestion of a posstble cansa of 
the origin of the Ceylon patenas will be found to hold goud to 
the extent he beheves it will On the Dimbula patenas rock of 
any kind 15 very scarce, even if yougo several teet down, and 
where it does aveur, - 18, is the Lest of my Aggie meee 
wunayzo ,uven Cn the patena on my property it Is certamsy ~~ 
throughout, In part of the Ouvah patena district, aaatlonsn by 
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Mr. Abbay, the rock is limestone, 46 is proved by its being 


ely quarried and burn Moreover, the patena soil in 
Onek te Fink of the ordinary worthless quality, at any rate in the 


opinion of planters awning portions of it, as they frequently 
ser that itis as goud as the jungle soil of Dimbula, and the 
neighbouring districts, ‘What trath there is in this I cannot say. 
urther, though cleared forest land when abandoned usually 
runs into *chena,” I could show Mr. Abbay, if be were to 
return to Ceylon, as I wish he would, cases in which it has run 
into patena. ‘The Dimbula cricket ground is a case in point. 
Pendleton, Manchester, April 17 KE. Hees 





Cumming’s Electricity 


In a passage from my “ Introduction to the Theory of Elec- 
tricity” which you quote in a review of the work in NaTURK, vol, 
xv. p. 526, occurs a very unfortunate misprint of the word of for the 
word on, which seems to have misled your reviewer, and I there- 
fore Leg a few lines to correct it. The passage m question is the 
statement of Prop, 8, p. 203, which ought to have been written : 
‘In computing the potential on any closed circuit we may sub- 
stitute for it any closed circuit which is obtamed by projecting 
the given circuit by means of lines of force.” 

In defence of this phrase I may perhaps be allowed to point 
out that the definition of potential quoted by the reviewer as 
thai of Sir William Thomson is not the definition of potential 
but of electrostatic potential at a point, which is given at 
p. 45 of my book. The phrase potential on an electnfied body 
in a field of electrical force is, I hold, perfectly legitimate, de- 
noting the work done against electrical forces in moving the body 
(supposing all electrification undisturbed by the movement) to an 
infinite distance out of the field. 

The case in point, however, refers to electro-magnetic potential 
and the potential on the closed circuit really represents the work 
done in carrying the circuit against magnetic forces out of the 
mapnetic field. 

The phrase suggested in your review--induction through the 
circuit——-I had purposely avoided as hable to be confused with 
ordinary ‘magnetic induction ” in a mass of magnetic iron, or 
with the *‘self-induction ” of the circuit, or even with the in- 
duced current produced by the movement of the circuit, while 
the phrase potential on the circuit is at once suggestive of its 
own meaning and clea: from any ambiguity. 

Rugby, April 19 
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Remarkable Papuan Skull 


I wish to call your attention to a remarkable Papuan skull 
which Prof. Mantegazza showed at the last meeting of the 
Anthropological Society of Maly. The upper jaw contained 
phan distinctly no less than four molars and two canine teeth on 
each side, all the molars being well developed. 

Unfortunatcly the lower jaw is missing, but if it corresponded 
with the upper jaw, as we may justly presume—the whole skull 
not showing any abnormality of structure—-the total number of 
teeth would amount to forty. There are cases recorded of 
negro-skulls showing three, four, and five supernumerary teeth, 
but eigd/ is certainly an extremely rare occurrence. 

It would be interesting to know whether museums or collec- 
tions in England contain any similar specimens, E. Z. 





Meteor 


AnOUT 10.50 FM. on the night of Monday, the 16th inst., 
the sky being cloudless and the young moon just setting, 1 ob- 
served a remarkable meteor in the northern heavens. It origi- 
nated near to the star Cephei, and travelled towards the 
eastern horizon, its path forming an angle of about 35° with the 
perpendicular, The head, two or three times as large and bright 
as Venus, was bluish, and left a trail of yellowish hight. I took 
it at first for a falling rocket, whose ascent I had not noticed ; 
but its transient existence, its sudden extinction without noise or 
sparks, and the straightness of its path, with only a slight zig-zag, 
but no curve, preclude that explanation I think. 

Leicester, April 17 FE. T. Morr 
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OUR ASTRONOMICAL COLUMN 
Tur U.S, Nava Osservarogy, WasHINcTON.—Under 
the title “* Instruments aod “PbAhtiiiia of the United States 
Naval Observatory,“ see aS) mate Ps " ‘hns circylated a series of 
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photographs of the instruments at present in use in that noble 
astronomical institution. They are taken by the heliotype pro- 
cess, and comprise (1) the mural circle, mounted in 1844, aper- 














ture gk et ae mi, Weansit instrument, 5°33 inch aperture, 
mounte 4 i tanaay Adeay, aud placed in the same room beside 


the morsi 


+3 er equatorial, mounted in 1844, with 
which Aa | m Key ey 


gait work has been performed, aperture 9°62 
inch ; tlhe, tranuttan irele ‘by Pistor and Martins, Berlin, which 
was rronntend in SBE)" tht aperture of the object-glass 8°52 inch, 
and the focal Jengii 12 foe 1 inch ; a general view of the grand 
26-inch refractor, of 32 feet 5°8 inch focal length, mounted in 
1873, and onc of the most powerful telescopes in the world: 
the clock-work, &c., of this magnificent instrament is shown on 
a separate plate. Brief descriptions accompany these heliotypes, 
and mm addition arc drawings made with the 26-inch equatorial 
of the nebula in Orion, the omega nebula, the annular nebula 
in Lyra, and the planet Saturn. Some account of the founda- 
tion of the observatory and a list of its publications from 
1845-76 precede the brief description of the instraments of which 
views are presented, 

NEW VARIADLF STAR,—A recent number of M. Leverrier’s 
Bulletin [niernahonal contains a notice from MM. Henry re- 
specting a vanable star in Virgo, which they state has been under 
observation for some time. The period is about seven months, 
and the limits of variation 8m. to 14m, ; at present it is near a 
maximum, The position for 1877'01 in R.A. 12h, 27m, 32°2s., 
N.P.D). 93° 44° 37". 

EARLY OBSERVAIION OF SOLAR SpuTs,—In our popular 
astronomical works the Chinese are not usually credited with 
the observation of spots upon the sun ata distant date. Gaubil, 
however, records from the Chinese annals that on May 7, 826 
biack spots were s¢en on the sun’s disc, and again on April 21, 
832. There are, indeed, few phenomena which are not noted 
by this observant people, or rather by their watchful astronoe 
mei; yet, strange to say, the zodiacal light is amongst them. 
And it is singular that while Kepler’s star of 1604 1 duly re- 
corded, the Chinese annals have no reference to the similar 
object in 1572, with which the name of Tycho Brahe is com 
monly associated. 

Comgt 1877 YIL.--The comet discovered by M. Borelly at 
Marseilles, on April 14, appears to have been detected three or 
four nights earlier by Mr. Lewis Swift, of Rochester, New York, 
who is already the independent discoverer of more than one of 
these bodies. We say three or four nishts earlier, for although 
the telegram forwarled to Europe through the Smithsonian 
Institution dates the observation on the night of April 11, the 
rough place ther. assigned agrees more nearly with the com- 
puted position for the previous midnight. In circular No. xxv, 
of the Impenal Academy of $ “ences at Vienna, are elements by 
Ir. Holetschek, from the firt thee nights’ observations, which 
itis remarked have “a Gr. uesermblance to those of the 
comet of the year 1762,'Ry@t 2 follwing orbit has been calcu. 
lated by Mr. Hind fro tay , dest wtuplete observation at 
Marseilles, on April 14, ougt Maguhein by Prof. Schonfeld, on 
the 16th, and a timed af the chgewatory of Mi. J. Gurney 
Barclay, at Leyton, onthe‘ ifur the sake of comparison 
the elements of the comet oi '| W, calculated by Lurckhardt, 
after a new reduction of the Paris observations, are annexed. 


Comer 18977 TIL, Coser 1762, 


Perihelion Pasgage (G.M.T.) ... April 269501 = May 28°3348 
Long. of Verihelth.., ., ... 102 45 51 104 2 0 
oy , Ascending Node ... 345 53 18 348 33 5 
Inclination... 60... 0. 677) 8 56 85 38 33 
Perihelion Distance ... .., r°o1o8y 100905 


The motion is direct. It will be remarked that the only material 
difference is in the inclination of the orbits to the ecliptic. The 
comet of 1762 was discovered in the Netherlands, by Klinken. 
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tion than is usually the case. 


“Tar Opservatory, A MONTHLY Review or AsTro- 
Nomy .”——There is ample room for the new astronomical periodi- 


cal, which has been launched by Mr. Christie, the First Assistant 
of the Royal Observatory, Greenwich, under the above title, 
during the last week. Its aim is to present in a popular form a 
general survey of the progress of astronomy and to afford early 
intimation of recent advances. Such a publication ought to be 


well supported in this country, where astronomical amateurs are 


in great force, The first number holds out good augury for the 
future ; amongst the contents are a report of the proccedings at 
the last meeting of the Royal Astronomical Society, proceedings 
which are not detailed in the Monthly Notices, where the discus- 
sions following the reading of papers are, as a rule, ignored, but 
which, as everyone knows who has been in the habit of attending 
the mectings of our scientific societies, are frequently the most in- 
teresting feature in the evening’s proceedings ; and we hope this 
point will not be lost sight of in the new periodical, There is an 
article on the photographic spectra of stars, a tubject known to have 
lately much occupied the attention of the president, by whom it is 
furnished ; the first part of a contribution from Mr. Gill, on the 
determination of the solar parallax ; remarks on the nebular 
hypothesis, by Mr, Darwin, beimg an account of an inquiry in- 
tended to suggest a cause which may fill up a hiatus in the theory, 

and an outline cf the results of Dr. von Asten’s [researches on 
the motion of Encke’s Comet, recently communicated to the 
St. Petersburg Academy ; also, ephemerides for physical obser- 

vations of the moon and of Jupiter, by Mr. Marth, whose 
assistance in this direction deserves the high appreciation of 
observers, We will further express the hope that accuracy of 
typography may characterise the future numbers of Mr, Christie's 
publication ; it is most important that this should be the case if 
the confidence of the practical astronomer is to be secured for it, 

and we are induced to offer this suggestion from remarking one 
or two inaccuracies in the first number, as on p, 4, where the 
search for an intra-mercurial planet by the Rev. S, J. Perry is 
dated in April instead of in March, and on p, 27, where Mr. 

Swift's discovery of the camet subsequently found by M, Bor- 
relly, is erroneously referred to Apu 5, which was the date of 
discovery of the previous comet. 


"THE NEBULE-—WHAT ARE THEY? 


BEFORE the announcement of Mr. Huggins's dis- 

covery of the presence of bright lines in the spectra 
of nebula, it was generally, if not universally, accepted 
a¢ a fact that nebulz were merely 8 clusters irresoly- 
able on account of their great distances from us. This 
view had become impressed on the minds of many of our 
greatest observing astronomers in the p s of their 
work, and is one therefore which should not lightly be 


abandoned. 

It » to mé that Mr. Huggins’s observations in- 
stead of being inconsistent with the view formerly held 
by astronomers, are rather confirmatory of the correct. 
ness of that view. 

leg ig eee t Lines in the 
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burg, on May 17, and was observed by Messier and Mayraldi at 
Paris until July z. When first seen it was just visible to the 
naked eye. The interval between the perihelion passages is 
14491 years, and with euch period of sevolution, with the cther 
¢lements of 1762, the descending node would fal! about 0°27 
from the orbit of Mars and the ascending node @% & tadius- 
vector of 3°35, or in the region ovcupied, by the minor planets ; 
thus the difference of inclination will not be easily explained on 
the supposition of identity of (he eomets, though it must be re- 
marked that elements of the present comet founded upon the 
first few days’ observations may be open to more sensible correc- 
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The sun is known to be surrounded by a gas#ous 
envelope of very considerable extent. Similar envelopes 
must surround the stars generally, Conceive a close 
stellar cluster. Each star, if isolated, would be sure 
rounded by its own gaseous ee These gaseous 
envelopes might, in the case of a cluster, form over the 
whole, ar a part of the cluster, a continuous mags of gas, 
So long as such a cluster was within a certain distance 
from us the light from the stellar masses would predomi- 
nate over that of the gaseous envelopes, The spectrum 
would therefore be an ordinary stellar spectrum. Suppose 
such a cluster to be removed further and further from us, 
the light from each star would be diminished in the pro- 
portion of the inverse rae of the distance; but such 
would not be the case with the light from the enveloping 
surface formed by the gaseous envelopes. The light from 
this envelope received on a slit in the focus of an object- 
glass would be sensibly constant because the contributing 
area would be increased in the same proportion that the 
light received from each part is dimmished. The result 
would be that at some definite distance, and all greater 
distances, the preponderating light received from such a 
cluster would be derived from the gaseous envelopes and 
not from the isolated stellar masses. The spectrum of 
the cluster would therefore become a linear one, like that 
from the gaseous surroundings of our own sun. The 
linear spectrum might, of course, under certain circum- 
stances, be seen mixed up with a feeble continuous spec- 
trum from the light of the stars themselves. 

It should be noticed that, in this view of the subject, 
the linear spectrum can only appear when the resolva- 
bility of the cluster is at least injuriously affected by the 
light of the gaseous envelopes, becoming sensibly pro- 
portional to that from the stellar masses, and that in the 
great majority of such cases it would only be in the light 
from the irresolvable portions of the cluster that bright 
lines could be seen in the spectrum, 

The changes in form which would be presented to us 
by such a nebula might be expected to be small, These 
changes would depend chiefly upon changes im the distri- 
bution of the stellar masses constituting the cluster. It 
has always appeared to me difficult to realise the con- 
ditions under which isolated iregular masses of gas, 
presenting to us sharp angular points, could exist uncon- 


widetinen sh Aang ove rte, 


trolled by any central gravitational mass without showing 


larger changes in form than appear to have been the case 
with many of the nebulx, In my view of the nature of 
nebulz this difficulty no longer cxists. 
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THE RACES ANP TRIBES OF THE CHAD 
BASIN 


ON this subject a most valuable paper has been con- 

tributed to the last number of the Zertschrif? der 
Geselisthaft fir Evdkunde by Dr. G, Nachtigal, one of 
the few living writers entitled to speak with authority on 
the ethnography of Sudan. While the great problems 
now being rapidly solved in the portion of Africa lying 
south of the equator are almost exclusively of a strictly 
geographical nature, those still awaiting solution in the 
northern half of the Continent are on the contrary mainly 
of an ethnological character. The reason of this ported 
difference is woty obvious, Although there are vast 
regions south of the line still unexplored, enough is already 
known to warrant the conclusion that what remains to be 
there discovered is peopled by the same great race hold- 
ing almost exclusive possession of the parts already 
opened up by the spirit of modern enterprise, With the 
sale exception of the extreme south-western corner, occu- 
pied by the Namaqua and Cape Hoftentota, and of sotne 
districts also in the south still haunted by a few straggling 
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family, Whatever be their origin, all the countless 
ribes here settled are now at least linguistically united 
into one group, all of them, with the exceptions already 
specified, apparently speaking dialects of some one 
common mother tongue now extinct. Hence however, 
interesting the questions that still remain to be settled 
relating to the physical geography of Africa south of the 
équator, its ethnography, so far as that can be determined 
by the test of language, presents little or no further diffi- 


culty. 

But north of the equator the case is completely reversed, 
Here there doubtless remain to be cleared up some few 
geographical points, such, for instance, as the water part- 
ing of the White Nile and Lake Chad, the course of the 
Upper Shari, and especially that of the Ogoway, so far as 
it may flow north of the lme. But on the whole the main 
physical features of this half of the continent may be said 
to be at last fairly settled. ; 

Its ethnology, on the contrary, only becomes all the 
more complicated in proportion as our knowledge of the 
land and its peoples increases.! No doubt we have here 
also one or two widespread linguistic groups, such as the 
Semitic, represented by two of its branches—the Arabic 
in the Barbary States and Egypt, and the Himyaritic 
(T.esana Géy, Tigré, and Amharic) in Abyssinia. There 
is also the preat Hamitic family, with its three distinct 
branches—Eyyptian, Libyan, and Ethiopic—occupying 
more than one half of the Sahara, from about the 15° E. 
long. to the Atlantic seaboard, large tracts in the south 
of the Barbary States, parts of Egypt and Nubia, and the 
whole of the Galla country and Somaliland as far south 
as the River Dana or Pocomo, where it is met by the 
Waswahih and other Bantu tiibes of the eastern sea- 
board, 

But there still remains the pure negro race, properly so- 
called, occupying nearly the whole of the Sudan in its 
widest sense, the banks of the White Nile, and all its 
head streams, from Khartum to the Victoria Nile, and in 
all probability the still unexplored regions of the Og oway, 
and of Central equatorial Africa generally, from Cape 
Lopez inland, to the Blue Mountains west of the Albert 
Nyanza, and from Luke Chad southwards to the equator, 
Yere we find innumerable negro tribes, dwelling more 
especially in three great centres of population—the region 
between the Niger and the West Coast, the Basin of the 
Chad, and the Upper Nile, with all its head streams? 
—tribes generally speakin differing as much in specch as 
they would scem on the whole to resemble each other in 
their main physical features. Ilere live the Wolofs, the 
Veis, the numerous Mandenga and Haussa peoples, the 
Fulahs (who, however, are not Negroes), the Masa family, 
the Bagirmi, Babir, Nyamnyam, Shilluk, and many other 
Niger, Gambia, Chad, and Nulotic raccs, all speaking 
idioms seemingly in no way related to each other, and in 
fact possessing nothing in Common with any known forms 
of speech beyond the general and somewhat vague 
feature of agglutination characteristic of most, if not of 
all, ofthem. Here, therefore, we have many linguistic and 
ethnological puzzles still awatting solution, and forming, 
as stated, the sepia enh of the topographical mysteries 
now being so successfully unveiled in the southern half of 
the continent. 

The Basin of Lake Chad, situated in the very heart of 
this vast region, is peopled by such a bewildering number 


1 A struking of shis is afforded t expedition of Dr. W. 
univer along the Lower Sobat from igy jusceion with the Wiate Nile. to 
Naseer, the most advadeed Egyptian military station im that direction, He 
informs us that between two pointy are spoken no less than five distinct 


idiorks, some of whith arc dow heart of for the first nme. hese would seem 
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Reliang and Nyuak on the left And edb pre c paral t reat’ 
ence Of many other rag aera tribes on the Middle and Upper Sobat, such 
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of races, ns to have hitherto bafited all attempts at analysis, 
or any general classification based on recognised scien- 
tific privginles. Here we find dwelling either separately 
mches of the Semite, Hamite, Fulah, and 
mepone of them, except the Semite 
bers. Here Hs oo = 
wenysterious Tibu e. 
we Cree’ Desert with the Twat ; 
wai Dasa, that is, northern a 
ay pure and mixed, nomad and 
ne Kanembu,' or people of 
Kanem, who are " f@ae degree removed, and the 
Kanuri or Magomi, the ruling race in Bornu, who may 
be described as Tibus, or rather Kanembu, in the third 
and fourth degree, in other words, half-caste descendants 
of Kanembu and the Aboriginal Negro inhabitants of the 
land. Here are, moreover, the Margi, Mandara, Makari, 
Logon, and other members of the Masa or Mosgu family, 
in all probability akin to, if not the collateral descendants 
of, the So or Sou people, now either extinct or absorbed in 
the Tara, Manga, Ngalmaduko, Dalatoa, and other 
Kanuri tnbes. Here, too, are the Bede, Babir, and some 
other independent or unclassified Negro peoples, frag- 
ments of the Kuka and Bulala from Lake Fittri, and 
lastly, the Bagirmi from the neighbourhood of the Middle 
Shari, and apparently connected with the Jur and Dor 
tribes on the western head waters of the White Nile, thus 
forming a sort of connecting link between the Nilotic 
Negro tribes, and those of Central Sudan, 

All or most of these data were doubtless previously 
known, at least in a vague or general way ; but thanks to 
Dr. Nachtigal’s careful investigations on the spot, we are 
now for the first time enabled to form a clear idea of the 
various geographical, political, social, and linguistic rela- 
tions of these different peoples, one to the other. Unfor- 
tunately in his elaborate monograph he treats the whole 
subject under the threefold division of races in Kanem, 
Bornu, and the lake islands, a political rather than an 
ethnographic distribution, which is all the more confusing 
that several Kanembu tribes, such as the Sugurti and 
Tomagheri, are now settled also in Dornu, while on the 
other hand several Bornu or Kanuri people, such as the 
Magomi of Fuls on the east coast, the Bulua, Malemia, 
and Ngalma Dukko, have found then way back to 
Kanem, whence their forefathers origmally migrated 
westwards, 

The inconvenience, however, arising out of this ar. 
rangement of the subject matter is largely obviated by 
the excellent coloured map accompanying the paper, 
without which it would in fact be scarcely intelligible to 
the ordinary reader. It will therefore be necessary in the 
subjoined résvmé of Nachtigal’s conclusions to depart 
somewhat from his triple division, and give a general 
classification of all the Chad races, based rather on their 
permanent linguistic and phys:gal #finities than on their 
accidental political relathagegiaaie in all other respects 
closely adhering to the dima supplied by him. 

The map above referred RY 4 ded in ten different 
colours, corresponding ‘a dhuty ‘listinct peoples. But 
one of these colours sap four not yet classified 
Negro tribes on the west ee west frontier of Bornu, 
between that state and "Whe" adjoining Haussa states 
further west. On the other hand, the Bagirmi are not 

resented at all by any of these colours, so that four 
more shades would really be needed to embrace all the 
Chad races, while even then excluding such more remote 
les as the Adamawa on the south-west and the 
ulahs on the west, eer 

It thus appears that all the peoples dwelling either 
round about the Chad or on its numerous islands may be 
grouped under the subjoined fourteen main divisions 
(t) Tibus (Teda, Dasa, and Kojam); (2) Kanerttbu ; 
ural of the perwunal suffix was Kanengee 
the people of Kanem, 











settled, Here” 
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(3) Kanuri or Magomi ; (4) Masa or Mosgu ; (5) Yedina 
or Buduma and Kuri; (6) Bulala and Kuka; (7) Duna 
or Danawa; (8) Bede; (9) Ngisem ; (10) Kerrikerri ; 
{11) Babir ; (12) Bagirmi ; (13) Haussa; (14) Arabs. 

t. Tisvs, of whom, as already stated, every variety is 
represented, They occupy the greater part of Kanem 
proper and are found on both banks of the Kemodugu 
Yoobe in Bornu, between the 12° an@l 13° E, long, Prin- 
cipal pure nomad Tibu tribes: Guada, Atereta, Worda, 
Juroa, or Osumma, Mada, Wandala, Dogorda, with a 
total population of 13,000, Principal pure settled Tibu 
tribes: Salemea, Beggaroa, Aborda, Nawarma, Oreddo, 
and Billea, numbering altogether 4,400. Mixed and 
doubtful Tibu tribes; Gadawa, Kumosoalla, Hawalla, or 
Famalla, Mc dolea, Jinoa or Mallemin, say 10,500, giving 
a total of 27,900 Tibus in the Chad district. 

2. KANEMBU, dwell principally round the eastern, 
northern, and western shores of the lake, therefore, as 
already remarked, both in Kanem and Bornu. Their 
principal tribes are the Sugurti and the Tomaghera or 
Tomapheri, both in Kanem and Bornu; the Konku, 
Gallabu, Kuburi, Kunkinna, &c., with a total population 
of over 18,000, 

3. Kanuri, the ruling people of Bornu, and by far the 
most inportant nation in the Chad basin. Nachtigal pro- 
poses two derivations of the name : first from the Arabic 


gp = Nlir=slight, and the Kanuri prefix Aa, implying the 


concrete idea of “the people of light,” as the first heralds 
of Islam in the Payan lands occupied by them. But this 
mixture of clements from two radically distinct languages, 
though perhaps interesting to Mr. J. C. Clough and other 
advocates of mixed languages, can scarcely be meant 
seriously. It is as if the first English settlers inthe Fiji 
Archipelago were to announce themselves as the “lumen. 
bearers,” as the first messengers of the “lumen evangeli),” 
or “light of the Gospel,’ to the natives of those islands. 
Second, and much more probably, a corruption of A’a- 
sterner, implying their Kane origin, already referred to. 
Principal Kanuri tribes in Kanem: Bulua, Anjalibu, 
Rogodobu, Hiradull, Biriwa, Melemia, Forebu, Ngalma 
Dukko, the Magomi of Fuli, and Dalatoa. These last, 
though claiming to be considered a Kanuri people, being 
really descended from slaves of other races subject to 
them. Principal tribes in Bornu: The Magomi or Ka- 
nuri proper, the Tura, Manga, Nguma, Kai, Ngallaga, 
Negalmaduko, Neomatibu, Ngasir, &c., with a total pepu- 
lation of about 1,509,900. 

4. MO-GU or MASA family occupies the region south 
of the Chad as far as Adamawa, and seems to belong to 
the same race as the extinct So and other autochthonous 
peoples of ornu either extirpated by, or absorbed in, the 
Kanembu invadirs of that region. Principal tribes; 
Margi, Mandara, Mekari or Kotoko, Logon, Gamergu, 
the unsettled Ke:ibina, and the Mosgu or Masa proper. 
Masa is the name by which they call themselves. They 
may number altoget! er about one milion. . 

s. YEDINA, or BuyuUMA and KuRI, are the two native 
laketribes, the former dwelling og the great central group of 
islands, the lattur on the Katka, or smaller South-eastern 
Archipelago. Yedina is the proper name of the first, 
Buduma being the name by which they are known to the 
Kanuri, from ivda=hay, and the suffix sa singular (for 
the plural 4), meaning the “hay-people.” They are 
fierce an) daring pirates; the terror of the surrounding 
nations. ‘he Kuri, so called by the Arabs and others, 
call themselves Aaiva or Aaldeama, and are undoubtedly 
akin tothe Yedina, though the two languages vary not a 
little, Priscipal Yedina tribes : Maijoja, Maibulua, Buja, 
Guria, Margauna, Jillna; numbermng from 15,000 to 
20,000 altogether, Principal Kuri tribes: Arigna, Media, 
Kadiwa, Toshea, Karawa, Kaleo. 

6 BULALA and KUKA, kindred tribes, originally from 

Lake Fittri, whither moat of them seem to have returned, 
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Some of the Bylala have withdrawn to a few of the 
islands in the lake, but the four following tribes are still 
in Kanem: Nyijem, Bedde, Sarabu, and Tirra, all off the 
south-east shore of the lake. The Kuka are now found 
only in Gujer, in the same neighbourhuod. They jointly 
number about 5,800. 

7 DANA or Danawa, called by the Arabs Haddad, 
and by the Dasa or Southern ‘Tibus 4202, both terms 
meaning “ Smiths,” occupy a compact territory at the 
south-east corner of the lake opposite the Korio group 
of islands inhabited by the Kanembu. According to 
their tradition, the Danawa are half-caste Manga Tibus 
and Bulalas, but they now speak a Kanuri dialect. 

8. Bene, about 12° 30’ N, lat., 11°) ynctawsified aboriginal 
E, one oe sa Nogie tribes on the west 

9. INGISEM, 12 .dat., 11° E. long, | nd, south-west frontier 

10. KERRIKERRI, 11° 30' N. lat, Pen oe a 
11° E. lony. | States, and southwards 

11, Banir, 11° N, lat, 12° E. long. |  Adwmawa 

12. BAGIRMI, along the eastern or right bank of the 
Lower Shari, with undefined southern limits, and extend- 
ing norith-eastwards in the direction of Lake Fittri and 
Waday. Are closely related to the Sara tribes of the 
Middle Shari, and are also connected with the Jur and Dor 
dwelling on some of the head waters of the White Nile. 
Some of the Bagirmi are settled in Bornu, where they 
are called Karde, possibly through some confusion with 
their northern neighbours, the Kredas of the Bahr-el- 
Ghazal, who are Dasa or Southern Tibus akin to the 
Sakerda further up the bed of that now dried-up stream, 

13. HAUSSA comtaunities exist in one place only in 
Bornu, the district round about Gummel, on the 13° 
parallel and the 10° E. long. north-east of Kano. 

14. ARAB TRIBES are found both in Kanem and 
Boru. The principal Kanem tribes are the Tunjer, 
Uledsoliman (Wassili), and Myharba, about 80,000 alto- 
gether. The principal Bornu tribes are the Auladhamed 
and Salamat, numbering perhaps 100,000. Many of them 
have become in soine respects assimilated to the sur- 
rounding Kanuri people, but still hold tenaciously to their 
Semite speech. “I have met with Arabs settled in Bornu 
for a series of generations, near the centre of the king- 
dom, and who were still so little acquainted with the 
Kanuri language that I was obliged to act as their inter- 
preter” (Nachtigal). These Bornu Arabs are called Shoa 
by the Kanuri, and are carefully to be distinguished from 
those Arabs who occasionally make their appearance in 
these regions, cither ao marauders or traders from the 
LDarbary States. 

Though mainly ethnological, Dr, Nachtigal’s paper is 
introduced with a few geographical notes, which, how- 
ever, present little or no novelty. The lake is described 
as about 27,000 square kilometies in superficial area, of a 
triangulur shape, open and navigable in its western sec- 
tion, but along its eastern shores crowded by a large 
numbet of islands in many places separated only by narrow 
channels one from the other, The upper course of its 
one great affluent, the Shari, still remains to be deter- 
mined, the writer merely remarking on that point that it 
flows “in two main streams apparently rising in the 
heathen lands to the south and south-east of Waday, re- 
ceives a small portion of the rivers flowing down the 
western slopes of the Marra range, and throughout the 
whole year discharges a considerable volume of water 
into the lake.” ‘The Bahr-el-Ghazal, its former north- 
easterly outflow, has long been dried up, so that the Chad 
has now no outlet of any sort, its waters being kept by 
evaporation alone at their present variable levels, 

But nothing could possibly be more thorough and satis- 
factory than Nachtigal’s clucidation of the complicate 
prieres Red of this region, which he has disentangled as 
—— y as sive pe Eon Eth the geographical 

ro connected w nganyika, 
an . A. H. KRANE 
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m rag eg LIS" AND THE 
ae Ae IST a se UNDINGS* 
haps not ‘be ot filet apparent what is the 
I? connection beteren sep Dolpa and masees of metal 
atid other apparatus on the right and these fossil leaves in 
the cates on the left. Those ath some of the sounding 
Ajparatus used on board the Chaldonger in hex four 
yours’ . They have begn brought from the gal- 
levies of a de Dae Collection of Scientific Apparatus, where 
they ane deposited by the Admiralty, into this theatre, 
in order to filustrate the method by which deep-sea 
gs and temperatures are ascertained. It is the 
tained fram soundings in the Atlantic Ocean 
alone that we shall consider this eveniag, While the 
working out of these results, as shown in the diagram, 
has beet accomplished by the staff of the Challenger, 
there are some few other ships to which passing allusion 
will have to he made. These fossil leaves, deposited by 
Mr. J. Starkie Gardaer, F.G.S., are also brought in from 
the Collection, It is not these particular leaves we 
have to consider; these are all English: but we shall 
have to consider the teachings of collections of leaves 
similar as regards their manner of preservation, obtained 
from different parts of Europe and America. There are no 
specimens at present in the collection besides these, though 
until recently there was the small typical collection of the 
Baron von Ettingshausen, These English specimens 
will, however, serve our purpose very well as illustrations 
to convey an idea of what Tértiary fossil leaves look like. 
The connection between these two subjects is here. We 
are going to consider certain past vegetations which are 
made known to us by their fossil remains. The study of 
some of them led Prof. Unger by a process of reasoning 
that will be presently indicated, to the behef that there 
existed in Tertiary times land between Europe and 
America by which the ancestors of the plants gradually 
travelled ab alae to Europe. be re ped ira bt 
targ ago that Prof, Unger propos o¢ $ Dypo-~ 
dhetical and the Island a ‘Atlantia y-~-the sunken island 
or lost island of Adazntis. It was, no doubt, what our 
American cousins would call “a big thing” for a 
botanist to do, to “ create” a former land in mid-ocean 
simply because he wanted it to account for the migra- 
tion of the ancestors of fosell plants he had studied, 
and to do so without a particle of physical evidence. 
It was the first time in the history of geological science 
that so bold a step had been taken. The arguments by 
which Unger arrived at his conclusions were cniticised 
at the time and anather route for migration by the Pacific 
was suggested? Whatever may be opinions as to the 
value of the evidence on which Prof. a based his 
“Jost Avlankis,” we now know from the Chatlenger work- 
ing out of soundings that not only a “ sunken island,” but 
az ¢ does lie in mid-Atlantic between the Oldand New 
Or; 

Ons subject itself into three divisions :-—(1) 
net er ants; (2) Deep-sea soudtidings ; (3) the 
(The lecturer then turned to the fossil leaves, and de- 
scribed their manner of preserwation and the cozditions 
under which they are met with, aud referring to diagrams 

and tables explained the meaning of the word Tertiary.) 
No one now doubts thise are really the remains of plants 
that\grew and are not tori ani generis, in comparing 
them with living Nets oat depermining their affinities there 
ne ie ee tered. The remains them- 
+ Even when they are tolerably 
Yorfect the comparisons have to be made for the moat 
pant with specimens in Jherbavia, and the variations seen 
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in the few leaves of a specimen oftem saggest that 
teed front nig arts of the tre exh a cond - a 

fruity ferns preservi frnctification; 

winetion is safer, but with leaves alone, while. ig, 
a vases there can be hardly a doubt; in 
Nixes the doubt is great, When the 
oe the Lower Bagshot fet, 
Ry, Fie t, as many unacquainted wi 

haan with such herbaria as at 
m Museum the work of combarisgr 
Mecuieue riches of these places will sot 
show, however, that a ‘wide experience ahd a trained oye> 
are needed to refer to all the specids, frequenily of ordarg 
and genera widely ed in the natural classification, 
whose leaves reserhbie a fossil leaf under consideration. 
Those who may try the work will more madily uader- 
stand how it was that a few years ago mot a single 
English botanist of note was willing to attach any im- 
portance to the determinations based on fossil leaved 
alone, 

Matters are looking more hopeful now, partly hecaise 
more perfect and Wwell.marked s ens ate being 
in gael added to museums and private collections, 
and partly because the writers of mohographs bn any 
living order are now beginuing to adopt the plah of 
adding what is known about its fossil forms. Thete cat 
hardly be a doubt that the solid rehable progress in the 
determination of fossil leaves is to be made alone by 
botanists who select a pees group of plants for ex 
haustive study, and include such fossil forms as 7 fied 
no hesitation in admitteng, Genéral botanists of even 
great expeviénce may make good gucases, but nothing 
short of the determination of a specialist can be regarded 
as absolutely safe, even if that may be considered so. 

While the fae ee English botanists a few years 
ago was as described, there were on the Continent 
some few whose hesitation with regard to fossil 
did not prevent them from trying what could an 
what could not be done in the way of identilficatios. 
The lecturer then referred to the work of continental: 

otanists, especially of Heer and Unger, and alluded tp 
the confirmatory evidence which in some cases 
occurred of friits being found subsequently from the 
same locality as leaves, whose determination had bea 
attempted} Unger compared the Tertiary flora of 
America with that of Europe, and in 1860, in @ leotsre 
called ‘Die versunkene Insel Atlantis,” made a cot. 
parison between the two, and detailed the steps by which, 
after twenty years’ study, he had been led to the conclu- 

sion that thé Eutapean Tertiary flora had a Notth 

Anmerican character. There have been two theories re 

spécting the origin of plants in particular areas, One is 

that the plants of that area have been created there ag 

fully developed as met with; another is that they have 

been partly the result of evolution im the same district, 

and partly or entirely the tesult of immigration from other 

districts. [Starting with familiar illustrations of the 

effects of climate on plusté, the lecturer proceeded to / 
















show how pene retren.s.. cefnre climatal conditions tWat 
were hostile to thew: did, d where the condi . 
were favourable, iteiiiatitcs changiag the elevation at 





consideration of the migration of the plants that led Prof 
Tattary fms had See hoo Neth Austin 
ertiar s tom erica, 
It woud occupy han won tine and —— fulfil bash ~_ 
t a lecture like this, to give in detai 
a on which be based his conclusions, A résumd of 
Sates ES et eee of Bey 
in t ) 
Tanuaty, 1865. Believing the evidence was sufficiently | 
Hone that the Tertialy plants he studied had come dom, 
N he proposed a hypothetical land tetwhen 
the too ais’ she by which thay had travelletl « F 
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tock the name 
legend nt with if i . 
verdation between a j 
Eeypt, mention is made of a island of Atlantis, 
situated beyond the pillars of Hercules, where lived a 
powerful nation that ruled over Libya as far as Egypt, 
and over Eutope as far as Tyrthenia. They tried to 
subjugate the Hellenes, but ox Seek people defeated 
them. At a later periog, ng severe earthquakes 
and great floods, the island Atlantis sank into 
che oceah, Such in brief outline is the legend. [The 
lecturer, aluding to the translations of Jowett and 
Whewell, referred to the puzzle this passage had ‘been to 
students to know where an Epyptian priest could have 
known such a legend, or why (possibly) Plato had in- 
vented it, and al uded to one explanation that it was 
probably an exaggeration of some local phenomenon. 
In the Yournal af Botany for January, 1865, a list of 
the literatare of the subject is given.) This is as much 
as time will allow to be said to indicate the nature of the 


f hypothetical land from a 
of ale of Plato. In a con- 
Sats and Soldn, when in 


reasoning by which Unger, on the evidence of plant 
remains in Europe and America, conjectured former in- 
tervening land between the two, and why that hypo- 


thetical land was called “the sunken” or “the lost 
island of Atlantis.” 

We now turn to the Challenger soundings, and with 
these must be mentioned those of the United States ship 
Dolphin, the German frigate Gazcfle, and the British 
ships Hydra and Porcupine. The generalisations of the 
soundings taken by these vessels, with inferences drawn 
from bottom temperatures, have been worked out by the 
staff of the Chadlenger, and a contour map has been pre- 
pared, of which the features which bear on our subject 
are reproduced in the diagram. Some of the most im- 
portant soundings were taken from the Chadienger herself, 
and as the working out of the whole results have been 
performed by the staff of that ship it is not unfair, at any 
rate in a short title for a popular lecture to mention only 
“ Challenger soundings.” That there was no feeling of 
international jealousy on the part of the Cha/lenger staff 
is fully evidenced by the fact that the northern portion of 
the ridge has been named after the Do/phin. 

Before referring to the results it may be of interest, as 
we have some of the Chudienger apparatus here, to speak 
of the method of deep-sea soundings. 

{The lecturer then briefly sketched the history of deep- 
sea soundings, alluded to the impulse given by the laying 
of cables, and mentioned how the improvement in me- 
chanical appliances made possible now what was impos- 
sible a few years ago. 

The line used is about one inch in diameter ; on this 
the twenty-five and seventy-five fathom distances are 
marked with white thread, interwoven, the fifty by red, 
and the too fathoms in blue. By this means the amount 
of line paid out can be easily ascertained. The weights 
to sink the line are so arranged, that when they touch 
the bottom releage theniselves, There are several 
modifications of this s, but the principle of thase 
used on board the Challenger s that round flat weights 
with holes through them are placed one above another 
with a red or tubé nia. Ragan. them, the ntimber of 
weights rgotagpad on expected depth, To the 
bottom of the lowermost weight a wire ring is fastened, 
and a wire passes up and is fastened to a spring at 
the top of the tube. The tube is then attached to 
the line, So long as the strain of the weights is on this 
apting it remains closed. Directly the weights rest on the 
bottom the strain ig temoved, the spring opens, the wire 
is released, and when the line ed in it brin 
tobe only, leaving the below. Fort 


peerree * che d is ed to sink line, 
n ne 
O which self-registéring Deters 8 is iy arranged 
to withstand 4 ed 
1 somnet gre presioes’ aly attache. at over fon, 
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here to speak of dredging, nor of the means for 
ap water er samples of fad from the sea bottom. 
have now only to speak of soundings and 
ratures. In both operations the line is 
pulley-block, which is attached to a group of 
accumulators,” the object of this being to break the 
shock of she roll of the ship. 
pe. Spry, writing about the CZallexger voyage, bas 


“It has been found that in all deep soundings it is 
necessary to use steam power, No trustworthy results 
can be obtained ftom a ship under sail, as even in thé 
calmest weather the heave of the sea or the surfate 
current is sufficient to drift the ship in a very short time 
a considerable distance from the place where the lead 
was originally let go... . The first thing therefore to be 
done is to shorten and furl all sail and bring the ehip 
head to wind, regulating the speed in such & manper 
as to avoid forcing her through the water.” 

The soundings and temperatures obtained by the Chal. 
lenger have been from time to time issued in special 
reports, of which there have been seven, 
is given a map on which the soundings have beén ma 
together with those of the other ships already mentioned, 
Qn this ier the ridges and deep basins have been con. 
toured, and where soundings have wanting the 
bottom temperatures have been taken as a guide of the 
probable position of the separating ridgea. For the 
Challenger ridge there are plenty of soundings atid nearly 
as many for the Dolpirn ridge. The connecting ridge is, 
however, assumed from bottom temperatures. 

It is on this map our diagram is based. 

Having now ubtained approximately the contour of this 
ridge, which throughout = eet part of its range is 
known as a FAC1 from actual soundings, there are some 
few speculations concerning it which naturally present 
themselves for consideration. In the first place it will 
be noticed that along the ridge itself there are four places 
where it rises to dry land, at the Arores, at St, Pauls 
rocks, at Ascension, and at Trstan d’Acunha, In the 
deeper basins there ts land rising above the sea-level at 
Fernando de Noronha, at Trinidad, and at St, Helena, In 
the deeper basins too there are five soundings which show 
a depth of more than 3,000 fathoms, These are bse Ort, 
ourdiagram. The greatest depth recorded is 3,450 fathoms. 
A glance at the Challenger map on whith the soundi 
are marked in figures is sufficient to show that if the con- 
tour lines were drawn at every 250 fathoms the Atlantic 
would be found to be diversified by hills and valleys. 
Geologists are familiarised with invoking former rises and 
falls in land to account for some of the facts they study. 
Indeed in some cases it seems almost as if it were believed 
that the axis of the earth may be shifted and its ice-caps, 
its soil-caps, and its continents moved about with im- 
punity to suit any particular theery. At any rate it would 
not be received as a ing idea that the whole area of 
what is now the Atlantic has been dry land, True we 
know that deposits are now being formed on the floor of 
the ocean, and at differgnt sates, and consequently pro- 
ducing different thicknesses ; rivers carry material which 
is sagen out according to conditions over oy da or 
small areas, and so produce variations in the thickness 
of their deposits; and perhaps allowance must also be 
made for currents. These circumstances may to some 
extent modify the relative levels of parts of the 
ocean bottom. But they could hardly account for 
such extent of variations in the hills and valleys as 
are met with, Some of the ridges may be the result 
of submarine elevation analogous to that which has raised, 
high mountain ridg¢s elsewhere, and in this case has never 
brought the ridge above the sea except in a few peaks, It 
must too be remarked that if we admit the ridge through 
its whole length te have been dry land, it does not neces 
sarily follow it wanxo all at the same time, There is nist 
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apy. readily appayen semen against the | in accounting for the mi coldlovingy sand heat. 
Nooery has hss heen all dts end at on¢ and the | sbunning iid ogden, ipoen Fp meme, = 
same time, Let us fora while anmdiine that it wis,and | The remarks Wi tae conctasion of ve lactuen, in rofer- 
let wa then see what facts abgyt x te me to its: being the last of the series, we have already 
wtp are ne doubt ee é, at pe » 
known where the 
ug, however, take the ¥ REMARKS ON THE INVESTIGATION OF 
run in'e ine north-east aid. : dLiwa Tes 
rpteei esti Hak" Let seat tot ine arte & | sopasatign of worsoralogy into is’ two, great div 
ppose th meteor into its two grea 
ralsed tf this.valley is dry land; what then will be the | sions of physica! and climatic. The latter "have poo. 
belgie of our ridge, and what will be the highest posed to separate into two sub-divisions, viz, sorma/ ant 
of ouatsy | o the north-west of the valley, distant | ¢émerecd The first bf these subordinate ea in- 
abentt as far as from bere to the Grampians, would tower | cludes the investigation of the usual states of the atmo- 


the peaks, now the islands of St. Paul's Rocks, and 
Fernando de Noro rising some 90,000 feat; and 
to the sonth-cast would rise Ascension to a similar 
height, The “ridge” itself would be about 15,000 feet. 
There ig no reason whatever for supposing that the 
ridge is a table land. On the-contrary, it seems more 
bable, judging from the variations in the soundings, that 
it was diversified with hills and valleys. Now a ridge of 
this elevation would, in all probability, have a snow cap- 
ping even at the equator. Astronomers tell us that in 
‘former” times the earth’s atmosphere was higher and 
its pressure greater than now, but that was in a very 
remote past, and we may fairly assume that at the time 
of this ridge a land the atmospheric conditions were 
much as now. We should thus have a mountain ridge 
with bot valleys and every variation in temperature 
acoarding to height ; so that so far as temperature is con- 
botanists would have no difficulty in accountin 
for igration across the equator of plants that woul 
he killed by great heat, With regard to the part of the 
thige between Europe and America, answering to Unger's 
“ Atlantis”? the soundings ase more numerous. 
undulations seem to have been many, and the general 
elevation was probably not more than 9,000 feet, unless 
the original depths are masked considerably by a deposit 
of erina-ooze. Some peaks—now the Azores—still 
temain ahoye water. When the ridge sank is a ques- 
tion on which we have at present no evidence. The 
whole subject 1s still young, and we have much yet to 


leayn. 
in conclusion the lecturer said: I hope I have given 
sufficient prominence to the distinction that must be 
usr syed fact and a from those ay dee ro 

shou very sorry jor anyone to go away trom 

and say that they heard a lecture at South Ken- 
sington in which they were told that there formerly was a 
continent running down the middle of the Atlantic, and 
that there was a lefty mountain ridge along it, capped 











with snow sven at the equator, 
I wish ully 40 point out fo you I have made no 
of the kind, 1 hoy& simply told you the fact 
that a ridge less thas, ,,!,0cb Mietonm, beneath the ocean 
runs down mi i dowwfoourse, whose 
coatour is roughly vexean, That on each 
side of it are ocean ¢ some cases thrice 
the distance it is tietevel. That 2 these 
depths were once land valleyanue geologists have no difk- 
‘in believing possible, then there would be a ridge 


ranning nosth and south along the area of what ig pow 
the deep Atlantic, ranging {ram 9,000 to 15,000 feet abpve 
the sea, and shat if the atmospheric conditions were 
the same then as now, judging from what we know of the 
— Toop the equator at the present tinte, there was 
pr a snow 

Such a iand-connection between Europe and Aimérica, 
if i rea rit as T sage ara am voy a 
quirezen nger's v in 
sank, and the who ing lion g word a 36 tion of any 
slifficulty botanists may have on the score of ature 
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of the earth’s surface, as ascer- 
jodic date derived from the averages of 
observations continued for a series of years, The second 
subordinate branch has for its object the investigation of 
unusual temporary disturbances of the equilibrium, of the 
atmesphere—such, for example, as storms of wind, by 
means of the comparison of individual observations, 
extending over only « few hours or a few days. 

We need hardly wonder at the disfavour with which 
meteoralogy is regarded by some men of the highest 
standing in physical science, fram whom valuable assist- 
ance might have been expected; for we know that there 
is a great want of agreement among meteorologists them- 
selves ag to the means of determining even the most im- 
portant fundamental data. For example, it will hardly, 
one would think, be disputed that the essential condition 
in all meteorological inquiries is uniformity tn insirx- 
mental observation. But towards the establishment af a 
uniform international system no progress has as yet been 
made, Points of subordinate importance may have been 
adjusted at the Congress meetings at Leipzic and Vienna, 
but this all-important question remains just where it 
was, To Mr. Glaisher is due the adoption among his 
observers of the uniform height of 4 feet above the 
ground for thermometers, and one invariable form of 
screen for protecting them, The Scottish Meteorological 
Society, when establishing their stations in 1855, followed 
the ¢ e of Mr. Glaisher by adopting the 4-feet 
standard height, and they ultimately sele the farm of 
double-louvre bosiied peotecing box, which I osed 
m 1864. The Meteorological Society of England have 
also adopted the saxne uniform system as that in Scotland 
of boxes, and their exposure, and hours of observation. 
But other observers follow different methods, and oo the 
Continent it is beleved there is still less approximation 
to wiformity than among ourselves. very first 
matter whigh should be taken up by home and foreign 
meteorologists is the settlement once for all of the ques- 
tions how, when, and with what position and exposure 
instroments are observations to be made. Until this i 
done it is impossible to arrive at usedul results, because 
the oleervations which are now being obtained at different 
stations are not comparable the one with the other. Un- 
less there be some such general Council as that lately 

posed in NATURE by Prof, Balfour Stewart for carry- 

g out this and other important objects, I shall certainly 
despair of the future of this new ecience. 

ut fet us now see in what way the mode of 
instrumental o ion bears on the su af <li- 
mate, Climates may be defined as states of the atine- 
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faa jacent to, the place. Climates are, therefore, frequently 

sot a local nature, by which | mean of small superficial 

Bextent. ‘Thas many varieties of climate may coexist 

Rabout the same parallel of latitude, and even over a very 

Hlimited portion of that zone. Instead of saying, then, 

Ethat'a whole country such as Britain has a certain mean 

i temperature, as ascertained by lumptng together observa- 

“tions made at places of widely different character, level, 
and exposure, we should rather say that there are in that 

Kisland mountainous districts with a certain mean tempe- 

*ratare, districts of open plain, having another, and 
sheltered districts and valleys having another; while 
parts near the sea-shore, have their own peculiar cha- 
racteristics. To take a familiar case, we may refer to 
the Isle of Wight, all parts of which, small though the 

j island be, can hardly have the same climate as Bonchurch 
and Ventnor, which are the favourite retreats of invalids 
in pursuit of health, That such local atmospheric distinc- 
tions do really exist may at once be shown by a reference 
to the varied distribution of plant life which, though no 

. doubt largely affected by the nature of the soil, is never- 

, theless to a considerable extent dependent on the cxist- 
ence of certain atmospheric conditions. 

, If meteorological stations were to be established in 
some place situate in a low latitude—such, for example, 
as the Island of Java, we should be told, as I have more 
than once been in similar cases, that though 4 feet above 
the ground may be suitable for thermometers in Britain, 
it would be quite preposterousfar so hot a climate as 
Java. Now if what were wanted was to asceitain the 
amount of heat emitted directly by the sun, such a state- 
ment might be correct ; for then the instruments should 
be kept as clear of terrestrial influence as possible, and 
by taking proper precautions we might perhaps make our 
observations indifferently at sea or onland. But these would 

4 not be obyervations of climate. Now, as in the case we 

‘have supposed, it is the cZéwates of Java and Britain that 
are to be compared by ascertaining the amount of heat 
communicated to thermometers by conduction and con- 
vection of the air which has been heated by solar, and 
cooled by terrestrial radiation, the observations must be 
made on the islands themsclves and not on the sea which 
surrounds them, and by instruments placed at the same 
level above the surface of the ground. It has been farther 
objected that in very hot countries there are large districts 
where canes or other kinds of jungle vegetation rise much 
above the level of the thermometers, while in Britain there 
is yencrally a grassy sward nearly 4 feet de/ow them. 
These differing kinds of vegetation nevertheless largely 
influence the character of climates, and their effects ought 
not to be eliminated even although it could be dune. The 
results which have been obtained in a jungle should not, 
however, as I have already said, be mixed up with those 

, of other places which have a free exposure. The truth is 

that by adopting different kinds of protecting boxes, and 

by varying sufficiently their levels above the ground, we 
pany so far depress the temperature of a hot country and 
exalt that of a colder, as tusfrumentally to equalise them. 

There is but one mode of getting results which shall be 
comparable, and that is by adopting the same standard 

, height and the same standard form of protecting box. 

, The results may, however, be vitiated in another way by 

’ placing the instruments near or under shelter of buildings, 

} or still more, by the monstrous system of fixing them to 

, the walls of houses ; for masses of masonry or other build- 

- ing materials prevent either extreme from being recorded 

\ by the instruments. It must also be kept in view that 

, however valuable continuous registrations may be, in 

| showing intetmediate variations of temperature, no photo- 

, graphic self-registering thetmometer hitherto constructed 

| ee any result which can be ded as correct because 
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does hot record the temperature of the air of the locality 
and is not compatable with these of common thermo- 


meters, nor even, perhaps, i¢ ‘ever soimparable with those 
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ef other similar self-recording instruments. The house 
or framework, with which the instruments are necessarily 
connected cannot fail variously to affect the mercury in the 
bulb and thus to veil the results, The only mode of counter. 
acting this influence is to have common thermometers in 
the neighbourhood placed and protected in the usual way 
and to recoed their indications eight or twelve times in 
the course of the fwensy-four hours. 

Tt must be kept in view that I have been speaking only 
of local climates, or those which are subordisate to the 
normal climate due to geographical position. That such 
great climatic zones due to latitade exist and vary as we 
recede from the equator towards the poles is abundant! 
evident, both from the animal and the vegetable world. 
The best mode of investigating these climatic zones 
would be to select stations as little affected as possible by 
surrounding vegetation, the instruments being exposed as 
freely as possible all round and placed at the same level 
above the ground, and as nearly as possible at the same 
level above the sea, so as to avoid confusion with what 
have been termed the climatic zones of altitude. For 
this purpose I venture to suggest the use of an instrument 
which I proposed in 1:870,! the indications of which depend 
on the heating up of a Jarge guantily of water or other 
fluid contained in a thin glass globe which is freely ex- 
posed to the sun’s rays. When the water expands under 
the influence of heat, the surplus fluid escapes into an 
adjoining vessel in which it can be afterwards weighed. 
On the other hand when the fluid is contracted by cold, 
the deficiency is continuously supplied from a connetting 
cistern kept always at the same, or sensibly the same, 
level. By this automatic arrangement the whole of the 
heat given out, however irregularly, by the sun, is con- 
stantly treasured up. The readings of maximum and 
minimum thermometers would also serve to correct errors 
due to the proximity of the tubes and cisterns of the 
instrament to whitch 1] have referred. The dilference 
between the results of this and the common thermometer 
is the continuous registration of the alterations in bulk 
produced by the variations of temperature ; whereas the 
common thermometer fails to record the many changes 
that take place between the maximum and minimum 
readings, and which are dus to sudden obscurations and 
revelations of the sun caused by passing clouds during the 
day, while the terrestrial radiation at night is similar] 
affected. Even where this instrument is not used it woul 
Ithink be an improvement on the present systeni were 
maximum and minimum thermometers kept constantly 
immersed in a large globe of thin glass filled with water. 

THOMAS STEVENSON 


POLCANIC PHENOMENA DURING 1875 
R. GUSTAV TSCHERMAK’S Mineralansche Mittheile 
useen (1876, 2) contain a most interesting account of the 
volcanic occurrences during the year 1875, computed by Prof. 
C. W. C. Fuchs, In the short intreduction Dr. Fuchs expresses 
his regret that the scientific acadentles and societies do not give 
more general attention to this most important branch of geolo- 
gical research, and points out that through the numerous and 
universal relations of the inattutions in question the statistics of 
volcanic eruptions and earthquakes would Lecome far more cor- 
rect in details and numbers, than it is in his owa power to make 
them. The publication of the valuable mformation now given 
by Prof. Fuchs therefore all the more deserves the highest praise 
and attention. Dr, Fuchs divides the events into two classes, viz., 
eruptions and earthquakes. The first volcano treated of is— 
boa, After the short eruption of August 29, 1874, which 
lasted until the beginniag of September, the mountain was per- 
fectly at rest. Early in January, 1875, there were signs of new 
activity in the shape ot repeated shocks, which, on the 8th, 
caused considerable damage near Acireale. But the shocks de- 
creased again both in frequency and intensity, and a new period 
of reat ensued unfil the beginning of October. At that time a 
émall crater on the south-sule of the mountain became slightly 
active. From December 19, smoke mixed with reddish vapours 
T Fowte, Soe Mer Fu, vol ut pe use 
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was seen to rise, and the reflection of swbterrancous fire could 
be seen from Acireale. 





Vesuwius,— With the exception of & small se rs on July 18, 
1874, this mountain had only given watt clow and 
@ inactivity by prox 






had come to Sere the 
; “a 










slight ¢ 


at ¥% 
Only in December the in fiiintigl 
In the interior of the large Beit 
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mena mereased ih intensity, wordt, without it coming to an 
eruption by the close of the year 

celand,-—The eruptions which occurred in this country during 
$8475 are the most amportant ones of all. They were numerous 
and followed each other in quick succession, some of them with 
extreme intensity The first one was a side-eruption of the 
Vatna, which began with vehement earthquakes on January 2. 
A broad stream ot red-hot lava broke forth on the following day 
and continued to flow until the third week of February. About 
this time a second eruption began in another locality. This was 
preceded by a cupious fall of ashes spreading over Kelduverfet. 
The crater of thi, second eruption Hes within one of the largest 
prehistoric lava fields, called Odarhaun A third eruption took 
place on March 10 to the north of the latter, no less than sixteen 
small craters ejected masses of red-hot slakes, and more to the 
west a broad stream ol incandeycent lava flowed for several days 
to a distance of 600 yds The fourth eruption was perceived 
on the whole of the land = It occuned on March 29 on the 
Vaina, and was accompanied by loud reports and subterraneous 
noise. The most remarkable phenomenon in this eruption was 
an enormous fall of ashes, which was 50 dense n Ocsterland that 
the sun was darkesed and lights had to be ht. The ferry on the 
Yokul river could not penetrate for several days the cnormous 
masses of floating pumice stone The fall lasted five hours in the 
Yokul Valley, three in the Fljotr Valley, and two at Seydisfjord 
A strong west wind caried particles of these ashes to enormous 
distances, 2.¢., to Norway and Sweden. (We have repeatedly 
reported on the ashes found in those countries at that time, and 
upon their ongin.) Another prolonged eruption took place on 
Apal 4, The active cgpter this time lay to the south of Burfell, 
and the phenomenon Was accompanied by violent explosions and 
the ejection of high garbs of incandescent slakes. It lasted about 
twelve days. Ihe next eruption happened between April 20 and 
a4 m the so-called Oster Mountains Matter was ejected to 
an enormous height and streams of lava ove flowed the environs 
to a distance of fifteen miles at a breadth of from 800 to 2,000 
metres Towards the end of June another new crater formed 
and several lava streams broke forth near ‘Thingo, between 
Vivatn and the Yokulan. The last eruption, another very 
violent one, oocurred on August 15 at the same place as the last. 
Twenty different columns of smoke were ejected, and on the 
next day slakes and red-hot lava followed. 

Alat. ~This volcano, one of the less known mountains of 
Java, had a great eruption early in 1375, according to news 
dated February 3 An enormots stream of lava completely 
destroyed the settlement of Dlikar, besides causing great damage 
mm other localities. 

Mexican mountain (mtuated at lat, 21°25’ N ), 
which rises to a height of 4 9 metres (1,525 metres above sea- 
level) was beheved extinct say thy very of America, its 
first hustorical eruption gakmg place #1870, Another great 
eruption followed on Fetus) rip 1975) together with violent 
earthquakes, which partici me: ed St, Cristobal and 
Guadalaxara. On the even ary 10 a fall of ashes 
occurred, and a high garb of fre vos ie the night. 

Mauna Loa.— A crater on the summit of the Mauna Loa, 
called Mukanweoweo, had an tion of Java on August 11, 
1873, but more detailed accounts Have not reached Dr. Fuchs, 
This is the game crater wluch sometumes canses the whole sland 
of Hawaii to be covered with the so-called “ haar of the Goddess 
Pele,” a fine thread-like obsidian, resembling fine threads oi 


cotton. 

Zongartro. -This volcano, situated in New Zealand, was active 
sn the second half of 1875, and from time to tume ejected Jove 
aud slakes. At intervals great  geytes eruptions occurred, ' 
one time more than Afty jets of bot water, surrounded by vast 
columns of steam, were counted. 

Santori.- since the last eruption the famsroles on the island 
of Santorin were extremely active, On October 10, 1875, M. 


NATURE 


[ Aprcd 26, 189% 


Fouqné observed numerous openings ejecting gases, not differing 


much from pir.dn a chemical sense, During the night they 
whn-m-4 Fie Feflestion of fire, and the stones surrounding the 
were red-hot. A second proup of fumaroles yielded 


_..» --.-48 eabonic, and hydrochloric smda, their tempera. 
ture varying from s10° to 310°C. Yet another group ejected 
sulphuretted hydrogen, carbonic acid, and water-vapour, at a 
temperature of 90°-99° C 

Speaking of earthquakes, Dr Fuchs gives a complete list of all 
the earthquakes and terrestnal shocks which were felt in different 
parts of the globe dunng 1875, and they amounted to no legs 
than ninety-seven im number, accarmag on 100 different days. 
We regret that our space does not permit us to enumerate them, 
but compels us to confine ourselves to an account of the disiri- 
bation of ther number over the different monthe. Thus we 
have in —F 15; February, 7; March, 12; April, 7; May, 
9, June, 190, July, 6; August, §; September, 3; October, 2 ; 

ovember, 9, December, 12, Of fifty-two of which exact de- 
tails could be obtamed, thirty-six occurred in the mght. On ten 
days earthquakes occurred simultaneously in different localities, 
and fourteen distinct places were repeatedly visited by them 
durmg the year. The most lamentable of all—real catas- 
trophes—were those of Cucuta, on May 16-18, destroying several 
towns and numerous villages, and of St. Cristobal and Guada- 
laxara (February 11), whuwh reached from the Paefic Ocean to 
Leon, Vury severe were the earthquikes of the Tifu Island 
(March 28), of U'schak (May 3-5 and 12), of Lahore (December 
12), and of Porto Rico (December 21), Altogether Dr. Fuchs 
estimates the number of lives lost in these earthquakes at 20,000, 
not to speak of the great damage to property. In conclusion 
the author gives an account of those earthquakey which were in 
evident connection with the eruptions of neighbouring volcanoes ; 
and also mentions a few whose causes were undoubtedly not 
volcant¢e but mechanical phenomena. Ina short appendix Dr. 
Fuchs gives some details of an eruption which occurred between 
September 7, 1873, and January 22, 1874, on the Island of 
yale (one of the Lipari Isles), in continuation of his Report 
ar 1874 
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RIOLOGICAL NOTES 

Broca’s SPERKOGRAPH — A very jngemous mstrument for 
taking mathematically accurate drawings of human crama and 
other obyects of natural history, known as Broca's stereograph, 
has been lately presented to the College of Surgeons hy the 
President, Mr. Prescott Iewett, which will prove a useful 
adjunct to the systematic study of the important anthropo- 
logy al collection now contamed in the museum, It was exhi- 
bited and ats use demonstrated by Prof, Flower at his conclud- 
ing lecture on the Comparative Anatomy of Man.j] Among 
recent additions to thys department of the collection are the 
valuable series of skulls of uatives of New Guinea, callected by 
Dr, Comme, Stalf-Surgeon RN. of H.M.S, Bastdik, described 
un the last number of the Journal of the Anthropological Insti- 
tute ; also fonr of natives of the Navigation or Samoan Islands, 
presented by Dr. Pye Smith On several occasions during the 
course, Prof. Flower pointed out the necesmty of far larger series 
of human skeletons and skulls than are at present contamed in 
our museums, before our knowledge of physical anthropology 
can be placed on a satisfactory basis, as the individual variations 
are ¢o gredt that it is only when a considerable series of any race 
are broaght together that their true characteristics can be deter- 
mined, 

Trxpkits oF CLimBine Pi ANrs,-M, Casimur de Candolle 
pubhshes some interesting observations on the tendrils af climb- 
ing plants in the drciswes des Sciences Physngues a *!*owsll-- 
(Janoary), The experments the author made were suggested 
to hint by reading Mr. Darwin's work on the movements and 
habits of these plants. With regard to the magmer” “°° 
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; composed of two segments which are curved in opposite direc- 
‘ong. ‘The curvatures increase gradually in both segments, and 
ittle by little transform themselves into two screws, of which 
he upper one is turned from left to right. The primitive sinuous 
urve very often spreads over nearly the whole of the tendril, 
nd in this case only two screws are produced, wound, of course, 
a opposite directions, In all cases, with very few exceptions, 
he number of screws thus produced in the tendrils is an even 
ne, and M. de Candolle demonstrates that the cause of this 
henomenon is a simple mechanical law. 


Eva ess CRUSTACEANS. —A valuable paper on the eyeless, 
ave, and, deep-water crustaceans, by M. Alois Humbert, is 
mblished in the same periodical, It is principally a minute de- 
cription of Miphargus puteanus, which M. Humbert believes to 
© an ancient genus, descended from a form which is now ex- 
‘inct, thus corresponding entirely with J*rotens, Leploderus, Ano- 
Athalmus, and others. With regard to the question whether 
ve Niphoreus found in the Swiss lakes are merely colonies from 
he other animals of the same genus, which inhabit subterraneous 
raters, or whether the reverse is the case, the author expresses 
imself as follows :—If we suppose that the genus Nzphargus 
ppeared before the ice period, it 1s impcstible to say anything 
rith regard to its place of ongin. But, if we du not suppose it 
> date so far back, and only look at the present fauna, I incline 
» the belief that the Azphargus of our Swiss lakes originate 
rom those inhabiting subterraneous wateis, When they reached 
2@ lakes they acclimatised themselves at «lepths where they 
ound the darkness sufficiently intense, and in such a zone, all 
ut completely dark, where they found the necessary conditions for 
reir existence. In a more illuminated zone they could not have 
scaped from their enemies so easily and could not sustain the com- 
etition with their fellow-inhabitants, which possessed better visual 
rgans, If we consider the greater dimensions attained by the 
nms inbabiting caves, it seems that the lake species, although 
ving in vaster bodies of water, yet find thempelves in conditions 
hich are Jess favourable to their development and are suffering, 
3 it were, from atrophy. 


ORIGIN OF THE FLYING-PUWLR OF DErs.-—-The following 
teresting experiments made with bees, by Herr Donhoff, are 
‘corded in the Archin sur Anatomie und Ihysiolovie. Ue took 
yme bees from the hive, just as they came out of the entrance 
ole, and placed them under a glass bell at a temperature of 
g° C. (66° F.). First they ran hastily up and down the sides of 
1e glass and flew about in the jar. Later on their movements 
ecame less hasty, and alter forty-five minutes they all sat quietly 
gether, moved slowly and clumsily. They were no longer able 
»fly about. He let a few crawl upon a pencil, and by giving 

& jerk threw them into the air; they fell down perpendicularly 
‘ithout giving a humming sound, .¢, without moving their 
ings. He killed and opened one or two and found their 
oney-bags empty. To the others he then gave a solution of 
agar, and after they had fed for about 3} or 4 minutes he again 
iew some into the sir. They no longer fell down perpendicularly 
ut a little farther off, and also moved their wings, A minute 
‘heewards they did not fall down at all but flew to the window ; 
‘ey had become the same lively insects as before, If the tem- 
rrature is under 19°C. they lose the power of flying even sooner, 
nd a longer period elapses before it returns after they are fed 
1 suger-water. In higher temperatures the power returns 
aner, Herr Donhoff thinks it probable “that the bee loses 
© power of flying because it does not possess the necessary 
rength to be ogaverted into muscular action, and that this 
tength returns to its system because in sugar it finds the neces- 
ty vital suppert,” 


Tux Birps o¥ Cetxses.—In the March pession of the German 
Faithologica} Society Dr. Retchenow seve & detailed account 
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of the birds of the Island of Celebes. Although this island is 
classed geographically with Borneo, Java, and Sumatra ia the 
Sunda group, yet its fauna is almost entirely distinct from that 
of the ather islands mentioned, approaching very closely to the 
Australian fewns, Late investigations show that this is peculiarly 
true of the orgithology of Celebes, and that in the geographical 
distritration of animal, the island must be classed with Australia, 
New Guinea, &c., and not with the other members of the Sunda 
group. The speaker exhibited six new varieties of Australian 
Colibris lately found in Celebes. 


ITATIAN Piiocenk Equips.-—~Dr. Forsyth Major (Florence) 
will shortly publish a work embodying the results of his long and 
diligent researches on the Jtalian Pliocene Equidee which will 
form a very valuable contzibution to the evolutional history of 
the /orse. The publication of the book—<illustrated with nume- 
rous finely executed plates—is being prepared by the Swiss 
Paleontological Society, under the supervision of Prof. Riti- 
meyer. <A short sdsumé of some parts of the work appeared 
some time since in the Avista Sctentrfio-Tudustriale, 


DEVELOPMENT OF Mo.L.usca.—Dr, Packard, of Salem, 
Mass., writes with reference to Prof. Lankester’s review of his 
work entitled “ Life Histories of Animals, includiag Man” 
(NA1URF, vol, xv., p. 271), to the effect that on p. 112 of the work 
in question, and also on p. 110, Prof. Lankester’s name is cited 
by lim as the authonity for the use of the ward ‘ trochosphere.” 
The paper in which Prof, Lankester proposes the term “veliger” 
is quoted on p. 113, This he considers sufficient reply to the 
reviewer's statement that he (Dr. Packard) does not ascribe, 
either the terms ‘‘veliger” or ‘‘trochosphere,” or the views 
connected with them, of which he makes use, to their author, 


PARTHENOGENTSIS IN A PHAN¥YROGAM.—Prof. Kerner, of 
Tonsbruck reprints from the ‘ Sitzb. der k, Akad. der Wissensch. 
zu Wien” an account of a remarkable instance of partheno. 
genesis ina flowering plant. The instance is a small Alpine 
Composite, Antennaria aifina, a native of the high Alps and 
Arctic region. Like some other allied species it is dicecians, 
and the male plants are extremely scarce. Prof. Kemer has 
never seen the male plant, and in 1874 cubivated the female 
plant with very great care in the botanic garden at Innsbruck, 
excluding apparently all possibility of foreign impregnation 
either by this or any allied species. The plants produced, not+ 
withstanding, a number of seeds, which were sown the following 
spring. Six of these seedlings germinated, but four out of these 
shortly perished. The two remaming ones reached matarity, 
growing as luxunantly as the mother plant, and showing no signs 
of hybridisation. It is not stated, however, whether they also 
flowered and produced seed. From the extreme scarcity of the 
male plant, Kerner believes that the seeds are ordinarily matured 
without impregnation. 


RESPIRALION OF ROv1s,—Krom erecent experiments on the 
respiration of roots (the plants employed being ivy and veronica) 
MM. Deherain and Vesque conclude (1) That oxygen is neves- 
sary for all organs of plants, and that for the life of a plant it is 
not sufficient that its air-parts be in air; the roots must also find 
oxygen in the atmosphere of the ground in which they grow ; 
(2) That the absorption of oxygen which takes place through 
the roots is accompanied with only a slight development of car- 
bone acid, so that the roots produce a partial vacuum in vessels 
in which they are contained ; (3) That this development of car+ 
bonic acid takes place just as well in an atmosphere without 
oxygen as in one which contains it; whence may be inferred 
that the excreted carbonic acid does not come from superficial 
oxidation of some self-decomposing organs, but from a regular 
cirenlation of gases in thé plant. 
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From these the Council have PEO ee F cual i exmcehiainrs VC aphileg 
recommended to the Society for elaptabine ical meeettiog: 
on June 7 next :—~Prof, Jamto ewer, veer’ ree : Favre 

M.D, K.C.S.L; Rev realy 
Thomas Richard Fraser, MD, , Linad Steeiaia, todos, 
F.L,.S, ; John W, Judd, F.GS. + ‘Willidta Carmichael M‘Intash, 
M.D. ; Robert M'Lachlan, F.L.S. ; Prof. John Wilham Mallet, 
Ph.D, ; Henry B. Modlicott, M.A. ; Heary Nottidge Moseley, 
M.A.; Prof, Osborne Reynolds, M.A.; William Roberts, 
M.D. ; Prof. James Thomson, LL.D. ; Prof. William Turner, 


> « 


Tne scientific men selected this year by the Univeisities of 
Fdinburgh and Glasgow for the degree of LL.D. are well 
deserving of the bonow. Among those on whom Edinburgh 
has conferred it are Mr. George Gore, F.R S., Mr. J. B. Lawes, 
the well-known scientific agricultutist, Dr. Reinhold Kost, prin- 
cipal librarian to the India Office, and Mr. John Westlake, 
Q.C. Glasgow has given her degree to Prof. Andrews, F.R.S., 
president, and Prof. Allan Thomson, president-elect of the 
British Association. 


TneE Council of the Royal Microscopical Society have resolved 
to institute a lecture im memory of the late Prof. John Quekett, 
to be delivered from time to time by eminent microscopists, to 
whom will be presented the Quekett Medal provided ont 
of the Medal Fund collected some yenrs since. The first of 
these lectures will be delivered in the theatre of King’s College 
on May 2, at 8 p.m, by Sir fohn Lubbock, Bart., MuP, F.R.S, 
the subject being ‘‘ On Some Points in the Anatomy of Ants.” 


Mr. WARD Hunt stated in the House of Commons last week 
that the deduction, of the Astronumer-Royal with respect to 
the late transit of Venus will be ready in about six weeks, bat 
that some months must elapse before the photomaphic records 
will be completed, without which the report would be sm 
perfect. 


THe Paris Academy of Sciences held its annivenatry on the 23:4 
inst., Vice-Adniiral Paris being in the chair. Only one national 
price was awarded this year to M. Darbonx for a memoir on 
** Singular Integrals,” obtained sn the solution of the differential 
equations of the first order. This work, of exceptional excellence, 
will bz publuhed in ‘‘ Recueil des Savants Etrangera” at the 
expense of the Academy. <A number of minor prizes were 
awarded for memoirs in botany, chemistry, medicine, Xe. 
Rut the largest number of rewards were distributed amongst 
authors of works already published and not specially written 
for competition; this is a laudable innovation. The fol- 
lowing are some of the awards :-~-The prize for the pro- 
gress of the apphcation of steam to the military navy 
to M. Ledieun, as author of an elementary treatise on 
‘‘Marine Engines.” ‘The ePonglet Prize to M. Kretz, an 
engineer in the French Civil Service, for his publication of 
Poncelet’s works on ‘‘ Mechanics.” The Delmont Prize to M, 
Ribaucourt, engineer of Ponts et Chaussées, for his geometrical 
disquisitions on the tri-orthoganal system. M. Violle was re- 
warded by a donation of 8a, for his researches on the heat 
generated by the sun ; MM. Vicaire by a donation of 4o/. each 
for similar researches. The Monthyon Medal to M. Melsens for 
his method of working mercury ores, as practised at Ydria, where 
working men have been effectually protected against toxical ema- 
nations, M. André took one prize fur his experkments on the causes 
of the “black drop” seen hy some observers of the transit of 
Venus Iast century, M. Gaugain obtained a similar reward 
for his long continued observations on tourmaline and other 
electrical disquisitions. The Cuvier prize was awarded to M. 
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Fouqu¢, the celebrated Santorin and Etna explorer. 
va} | Fithol and Velaine obtained one prize eagh for the ex- 
gellent zoological preparations collected at St. Paul and at 
Me pbell Islands on the occasion of the last transit of Venus, 





1 wayal number of prizes have been proposed for 1877 and fql- 
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Hip. Palisa, director of the Pola Observatory, obtained the 


Lalande Medal for the discovery of nine small planets and 
phe rediscovery of Maia, lost from 1861 to 1876. ‘The 


lowing years, A programme stating the conditions will be sent 
to any person wiiting to the secretary of the Academy of 
Sciences. No limitation of nationality is imposed, and the 
necessity of writing in Fiench or Latin 1s practically abolished, 
at least for several of the prizus, A sum of about 4,000/, is to he 
distributed amongst thirty-eight different competitors, exclusive 
of the Breant prize, M, Dumas read the Moge of MM. Brog- 
niard, two naturalists who were influential members of the 
Academy of Sciences, and whose lives were long associated 
in kindred work. The eminent perpetual secretary obtained 
one of the greatest successes of his whole academical career, 
The address was a2 masterpiece, most carefully written and 
admirably delivered, 


A LeCrURE delivered in Washington in the beginning of 
Apri, at the opening of the summer course of the National 
Medical College, by Dr. Elhott Coucs, the well-known orni- 
thologist, has attracted some attention in America not only by 
contrast with similar addresses, lout for its mode of treatment and 
advanced views in discussing the bearings of anatomical science 
on the question of the origin of species and man’s place m 
nature. 


A VERY extensive Etruscan necropolis has been discovered 
at Montelparo, near Ascoli Piceno (Umbiia). An enormous 
quantity of bronze, iron, and terra-cotta objects have been and 
are being found in the grounds, chiefly consisting of helmets, 
armillas, collars, buckles, nails, spurs, bows, mngs, lances, 
spears, swords, and thousands of perforated bronze grams or 
beads, besides numerous objects of anther, glass, shells, and 
pottery, all of which are likely to be secmed by the Italian 
Government for the Florentine Museums, 


Tae Bradford Scientific Association conzersusione, we are 
glad to hear, has been a great success, over 1,600 persons having 
visited 1t, It was held for two days--Wednesday and Thurs- 
day, April rr and 12——and the members were so encouraged by 
the support received, that they continued the exhubition until 
the Saturday. Over 100 microscopes were shown nightly, and 
the collective display of physical and chemical apparatus has, 
we believe, not been eyualled in the noth, The society in- 
troduced a novel feature in the management of the affair—ad- 
mitting those engaged in teaching at a reduced charge, while 
demonstrations on various subjects touk place each evening, 
according to a printed time table, given to each person on 
entrance, They endeavoured to take as their model the Loan 
Collection at South Kensington. This enterprising socusty have 
demonstrated the immense educational value which a callection 
of scientific instruments must have, if accompanied by proper 
explanation, They are so satisfied with the success, that they 
will attempt things on a mucl, larger scale in the future, 


Ir was announced at the Jast meeting of the Paris Geo. 
graphical Society that the expedition organised to investigate 
the possibility of cutting a channel through the Isthmus of 
Darien has proved « failure. 


Two Prussian officers have arrived in Paris for the parposs 
of determining telagraphically the longitude of Berlin, Two 


| French officers have been despatched to Berlin in order to cally 






out similar operations. The apparatus to be used in Paris have 
Monchas and" The witiniate aim of 
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he opetad 
ue with the system of the Geodesical International Asso- 


iation, which is covering almost the whole of Europe, 


We recently anmounced that Mr, Siddal, of the Chester Society 
i Natural Science, had detected Radiolarians in Carboniferous 
imedtone, At a meeting of the Society lately it was announced 
hat another member of the Society (Mr. Shrubsole, F.G.5.) 
tad disovered both Foraminifera and Radiolarians in the chalk 
if the North Wales border. 


Mr, Grorncx Cross, of Chester, a member of the Chester 
Natural Science Society, and conductor and teacher of the classes 
ortned in that city under the auspices of the Government Science 
wil Art Depastment, died on the 16th inst. at the early age of 
forty. As an able scientific man of genial disposition and 
sindly feeling his loss is deplored by a large circle of friends, 


Tue Agricultural Society of France is building a large hotel 
nthe Rue de Bellechasse at Paris, which will be fitted with 
svery convenience for meetings and. lectures, including museum 
ind libraries. The expenses are defrayed by a benefactor who 
ins taken effectual measwes to conceal his name. The cost will 
ye more than 20,000/, 


Tun Society of Arts are prepared to offer prizes of 52, 3¢., 
ind 2/, respectively, and certificates, for proficiency in qualitative 
Ylowpipe analysis. The competition is open to any person, but 
i» it is Intended principally for tlose interested m the mining 
ndustries of Devon and Cornwall, the examination will be held 
n the centre of the mining districts. ‘The arrangements will be 
n the hands of the committee of the Miners’ Association, and 
ntending candidates should apply to the honorary secretary of 
be Association, Mr. J. T1. Collins, Lemon Street, Traro. The 
‘xamination will be held at Redruth, from 5 to 9 PM, on 
Tuesday, June 5, 1877. 


THE subject of the Rhind Lectures on Arch.culogy in connec- 
ion with the Society of Antiquaries of Scotland this year 1» :— 
' Do we possess the means of determining scientifically the cun- 
ition of primeval man and his age on the earth?” The lectures, 
in in number, commenced yesterday, the lecturer being Dr. 
krihur Mitchell. 


At four o’clock on Monday morning a sharp shock of an 
arthquake was felt at Oban, The motion was undulatory, 
companied by a rumbling noise, and terminating in a sort of 
ork. The motion did not last above six seconds, Furniture 
nd articles of household use were jerked upwards, and pieces 
W crockery were thrown from the shelves, A lighter shock was 
elt in the Island of Kerrera last week, and a short time ago a 
hack was felt in Tobermory, Island of Mull. 


AT the first meeting for the year of the West Riding Geological 
nd Polytechnic Society held at Ripon on April 4, the Marquis 
f Ripon gave an address on scientific pursuits and their results. 
Te advocated thoroughness in all such work, and urged his 
wearers not to secept facts without complete investigation, nor 
ret stubbornly to reject facts because they did not accosd with 
heir own preconceived ideas, 


_ Unpsr the title of ‘Giuseppe de Notaris, sua Vita ¢ sue 
Dpere,” an interesting sketch of the life of this eminent botanist, 
tho died in January last, is publighed, reprinted from the 
olumns of the Roman jourwal, the Qpinsone. De Notaris was 
, member of a noble but poor Ttalian family, and was bom at 
lan in 1805, Brought up to the medical profession, he early 
levoted himself to the study of botany, and filled botanical 
dades successively at Milan, Turia, Genoa, and Kome. His 
sours were dirscted mainly to the description and the prin- 
iples of — classifgation af eapecially of mosses, 
h which is serviogs to opie — tod his publica, 
fhe 
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on is to connect the French trigonometrical trian- 
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tions very numerous, Until the last few years his labours re. 
ceived but little recognition by the State, end the publication of 
theis results was frequently interrupted by his poverty ; but the 
Municipality of Genoa did itself immortal honour by publishing 
at its expense his important “ Epilogo della, Briologia italiana.” 
In 1872 de Notaris was elected a foreign member of the 
Lionean Sookty of London. 

Ta Mathematical afd Physical Sections of the Russian 
Geographical Society discussed at a recent meeting a scheme 
for the thorough exploration of the Lower Angara outflow 
of Lake Baikal, the pecuniary means for the purpose being 
offered by M. Sibiryakof. The navigability of this important 
water-communication would be the principal problem to be 
sulved by the explorers. At the same meeting M. Vojeikoff 
described the results of his meteorological travels to British 
India. 


Some striking experiments have been lately made by M. 
Daubrée, on the physical and mechanical action of strongly- 
compressed incandescent gas arisiug from combustion of powder. 
In one case a thin steel plate (23 sq. ctm. suiface), rolled up, was 
inclosed in the chamber along with 12 grm, of powder, which was 
fired by electriaty. The stecl was completely fused, and trang- 
formed into an ingot curiously twisted and swollen, resembling 
the ferrugimous skeleton of some meteoric irons. <A good deal 
of the iron had passed imtu the state of sulphuret, found as a 
fine powder. ‘These remarkable changes must have occurred in 
a fraction of a second, In another series of experlments the 
gases furmed had opportunity of escape Ivy a small orifice in the 
side of a hollow cylindrical cock (with conical top) adapted and 
screwed into the chamber. Here the hot particles of gas fused 
and carried off the steel in the state uf fine powder, which was 
sulphurised immediately. The cock was put considerably out of 
shape, deep sinuous furrows being made im its surface, and in 
one case reaching the central cavity so as to make a second 
orifice, while the terminal cone wholly disappeared. An abun- 
dant metallic dust, incandescent, was projected into the atmo- 
sphere. Analogous phenomena probably occur in velcanges, 
meteorites, &c. 


Our readers will remember the announcement made by us 
some time ago of the shipment of a consignment of white-fish 
eggs, furnished by the United States Fish Commission, to Wel- 
lington, New Zealand. We are happy to state that, as the result 
of this action, a report has Leen received of the safe arrival of 
these eggs al Wellington in good condition. The youny fish at 
the end of five days from the time of hatching, were three- 
quarters of an inch long, very transparent, with bright yellow 
eyes, and very lively, apparently doing well, 


ACCORDING to a recent Austrian census jt appears that the 
percentage of cretinism range» from a small figure up to as high 
as forty in the different districts of the Alpine parts of the em- 
pire. The proportion to every ten thousand inhabitants is, in 
the Salzburg district, go; in Upper Austria, 18°35; in Styria, 
173 in Silesia, 10; in Tyrol, y 6, ac. 

THE last number of the /svesta of the Russian Geographical 
Society contains some extracts from the journal kept by Dr, 
Miklucho Maclay during his cruise in Western Micronesia, 
from March to June, 1876. In the early part of March, after 
visiting the Island of Geby, lying under the equator, Dr, 
Maclay, about the end of March, passed by Auropic Island, 
the inhabitants of which he describes as not very dark, with 
thick curly hair, Thence he procegied to Mogemos, ur Mac« 
kenzie Island, Woap Island, and others, on his way to the 
Pelew Archipelago, where he stayed ahuut two weeks, studying 
very interesting specimens of the ‘‘ picture-writing” and folk. 
lore, The shamefal exportation of the inhabitants by whites, 
which he had opportunity of witnessing during his cruise, will 
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be the subject of 2 special report, From the Pelew Islands the 
indefatigable traveller proceeded to the southern and then to the 
northern shore of Admiralty Island, noticing (he remarkable 
prognathous development of the Melanesian natives of this 
island, as well as those of the ietad Agomes, of 
Archipelago. After a short wlal ‘de thu Dihkiga Hai 
Maclay returned to the shore tearing his pame, Yue gatives of 
which received him very k:ndlyy, Rb m haan for hive’ «i, 
where he intended to reamia,’’ purelng' ihe “aati 
SA ae aly 
TRE Fournal of Forestry and “states Management is the title 


researches, 

af a new shilling monthly, which will appear on May, 1 pub- 
lished by Mesers, J. and W. Rider, of Barthclomew Close, E.C, 
It will be devoted to the interests of Arboriculture in its scien- 
tific, practical, and economic atpects, and will give a large 
portion of its space to matters appertaining to the general ma- 
nagement of estates. 


We have received through Mr. Tucker, from Mr. J. M. 
Wilson, Rugby, two guineas towards the Gauss Memorial 
Fund. 

THE inventor of the new electric seismograph referred to 
last week is not Father Secchi, but Father Cecchi, of the Scuvle 
pi¢ at Florence. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Rusa Deer (Cetus ssa) from Java, pre- 
sented by Mr. A. A. Frazer, F.ZS,.; a Bay Bamboo Rat 
(AAtzoneys badins) from Yndia, presented by Mr. J. Wood Mason ; 
a liorned Lizard (Parynasoma cornulum) from Texas, ; resented 
by Mr. T. Clover ; a Brown Monkey (Macacus drasinens) from 
Anam, deposited ; a Demeraran Cock of the Rock (Rufu ola 
trocea) from Demerara, purchased ; two Chinchillas (CAsnchiila 
danige a), born in the Gardens, 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 15.—~‘On the Tides of the Arctic 
Seas,—Part VII. Tides of Port Kennedy, in Dellot Strait.” 
(Final Discussion.) By the Rev, Samuel Haughton, M.D. 
Dubtin, D.C.L. Oxon, F.R.S., Fellow of Trinity College, 
Dublin. 

The tidal observations at Port Kennedy were made hourly for 
twenty-three days; and in sty former discussion of these tides 
(Part VI.) T used at the observations made ia the neighLour- 
hood of H. W. and 1. W., obtaining the following resulte fur 
the tidal coefhcients :— 


Diurnal Tide. Semidiurnal Trde, 


S = 23°4 inches. S = 4’o inches. 
iy te git 12", e.-# 4 

M - 20°9 inches. M :- 17°0 inches. 
Son = oh 33°'8. tons = on 12*4, 


In the present discussion I have employed all the hourly ob- 
servations made during the twenty-three days, and have obtained 
the following results :— 


Diurnal Tide. © Semiudiurnal Tide. 


S = 36°4 inches, S x 5'9 inches, 
f52 30g. 7, 25 4a". 
M - 18:5 inches, M = 15°5 inches. 
4, = “ ah 4s”, Paps oe 6» Py iad 


The present more complete discussion fully confirms the 
result before obtained by me, respecting the great magnitatle of 
the solar diurnal tide at this station, and also shows 4 satinface 
tory agreement in the other coeficients obtained from H. ‘W. 
elt. method eamployed a th is based 

e m employed 2 present s on 
daa Theorem, by which the height of rae i expressed as 

dlows i 


+ A, cos + Ag cosas + Be, 
FouA 


a 4 
+ B, sins + B, cow ar + &e., 
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F -. height of water. 
s = hour-engle of sun. 


The coefficients Ay, A,, Ay By, By, &c., being found by wel 


known formule, they are agaus x d. by ¥ : 
as fotiows :~- hey are ag pressed, by Fourier’s Theoten 





where 


+ a, Cos + a, CO5 aH + de, 
Ay % a% 
+ 6, sin uw + dy sin 2m, 


where # passes through all its changes in a fortnight, and tt 
coefficients are calculated ina simnilar manner, ‘ahs 

The known théoretical formule for the diurnal and sem 
diurnal tides, expressed in terms of parallax, declination, fan 
and solar, hour-angles, are now converted into functions of 
true and mean anomaly, and of the sun’s hour-angle, and final 
into simple functions of s and ». These expansions are no 
compared, term by term, with the terms of the tidal expansio) 
found by means of Fourier’s Theorem, and the final lunar ar 
solar tidal coefficients calculated out with ense. 

Although the short period of observation at Port Kenne 
(23 days) renders this method of discussion not much mo 
valuable than the weual method of 11, W. and L. W. observ 
tions, I have developed it at length in the hope of applying t! 
method to more complete series of Arctic tides, which I hoy 
shortly to lay before the Royal Society. 


March 22,—*'On Friction between Surfaces moving at Lo 
Speeds,” by Fleeming Jenkin, FL.R.SS. L. and E., Professor 
Haginer ice in the Univeraity of Edinburgh, and J. A. Ewing 

“he coramon belief regarding friction, which is based on 1 
researches of Coulomb aud Morin, is that between surfaces : 
motion the friction is independent of the velocity, but that tl 
force required to start the sliding is (in some cases at leas 
greater than the force required to overcome friction durit 
motion ; 3n other words, the static coefficient is usually co! 
sidered to be greater than the kinetic. It occurred to tl 
authors that there might possibly be continuity between the tw 
kinds of friction, instead of an abrupt change at the insta’ 
in which motion begins. We should thus expect that when t! 
relative motion of the surfaces is very stow there will be a pr 
dual increase of friction as the velocity diminishes, Whether ar 
such increase takes place at very low speed is leit an open questic 
by the experiments of Coulomb aud “Morin, whose methods d: 
not enable definite measurements of the friction to be made wh: 
the velocity was exceedingly small, The authors have succeed, 
in measuring the friction between surfaces moving with as low 
velocity as one five-thousandth of a foot per sécund, and hai 
found that in certain cases there is decided increase in the 
efficient of friction as the velogity diminishes. 

The surfaces examined were steel on steel, steel on brass, ste 
on agate, steel on beech, and steel on greenheart—in each ca 
under the three conditions, dry, oiled, and wet with water. ] 
the cases steel on beech ovled or wet with water, and steel ¢ 
greenbeart viled or wet with water, the coefficient of frictic 
increased as the velocity diminished between the two limi 
given above, the increase amounting to about twenty per cen 
of the Jower value. It appeared that at the higher limit | 
velocity there was little further tendency to change in the c 
efficient, but it is impossible to say how much additional ch 

ight take place between the lower limit of the velocity and t 
higher. In the case of steel on agate wet with water there was 
similar but much less marked increase of friction as the velaci 
decreased. And in the case of oteel on steel oiled there was 
slight and somewhat uncertain change of the opposite characte 
that is, a decrease of the friction as the velocity decreaga 
This case, however, would require further examination, In 4 
other cases the friction seemed to be perfectly constant and ind 

endent of the veluerty. Out of all the sets of cixcumstanc 
loventiguted, the only ones in which there was a large diffe 
between the static and kinetic values of the cient of frictic 
were those in which a decided increase waa observed tn tl 
kinetic value on the speed decreased. This result renders 














exceedingly probable that there is continuity between the tv 
kinds of fi 

Linnean Society, April 5—Prof Allamnn, F.R.S., pr 
sident, in the Shale. Ca t. Chimano, RN, the Rev, J. Gc 
stable, and srsidge, of Sytney, 1.9.W., Were elect 
Fellows of gift ~a'e gonation front 
author (Bir, sitio, 
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the ignpetol: this handsome work by the ivate energy of one of | explained the araciple ‘Of bis new form of. spectroscope. Bi a 
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T i 
ite members. Sir Chas. Strickiant cahibited a specimen: of | depends on the fact that the half of an isosceles prism, cut pers)" 
crinhne apa ium obtained from’ Grtbametown, South Aftica, | pemdicular to the base, magnifies the angle betwacn two incident.» 
but which showy plant hitherto has rately been seen in flower itcqvipancils, by virtue.of the oblique emergence. . By-using a Gom-,"-”, 
Brituin.—A, paper on ferns collécted by Miss Gilpin in-the inte+] poled giiiee cor’ of.a half’ ptism of flint with » prism of” ..,’ 
tig? of Madagascar, was read, by My. J. G. Baker, ‘Some sevens. iowircementell te the: oblighe face, to correct ‘the deviatlin,” °. 
teen,are new out of 150 species, a fair proportion, and evidence Pate muignttying effect tmiyht he dripceased to ten or fifteen'times, |. ; 
of at unsuspected ici in this department of the Madagascar, } Uy tuning the half-prism «boutdts centre different parts of ‘the 3! 
fora.-The Sectetary. announced a paper on the fresh‘watet | gpectian would, he ‘tow tit into the field without any movement 
alyse of the Cape of Good Hope, by Prof. Reinsch ; this being. dat the viewing telescope, With Lwo half-prisms the dispersion’. 
of a technical character, and in Latin, was taken as read.—Mr, || of ten ondinary comeound:joisn.s hes been obtained, and with... .! 
R, Collett, of Christiania, ‘then read a communication on | better definition ; for wits jen priy.as the errors of forty surfaces. | 
Afyodes lemmas in Norway: ‘His observations on the habits and | are accumulated. “Whey tit {ead th of the lines 1s diminished, — 
ksonoiny of the Lemming had extended over several years, and | by narrowing the slit, the spectrum is still far brighter than iw |.” 
in’ 1996 he had published these in Ayt, Mag, f. Naturosk. | the other form, for the loss by absorption is enormous, amountirig ": . 
But his attention had lately been called to Mr. Crotch’s ‘contri- | to 50 per cent. for three or four inches of glass, and in the large": 
butions in the Linnean Yourmaé, and as in many particulars he | Greenwich spectroscope only y}oth part of the incident light. 
differed from that author, the present notice resulted. The num- | reaches the eye. Mr. Bidder, Lord Lindsay, and Mr. Gill | 
ber of young ata birth vary from three to eight, and two sets | offered some criticisms, and Mr, Christie replied, showing that 
we annually produced. Mr. Collett regards their wandering as | he had anticipated all the objections offered.—Prof. Pritchard |’ 
& Necessary consequence of their temporarily strong vitality, | read a paper on the comets of 1877. The recent’ dearth of: «| 
‘ogether with an inherent migratory instinct. The tendency at | comets he attributed to the probable sleepiness of seekers, Two 
intervals to appear in unusually large numbers is not confined to | had been obseived at Oxford, and the elements and an ephemeris || 
the genus, but is common to all the species of the sub-family | of Winnecke’s calculated. They had made obrervations on April.” 
Atvicolins, The majority of the wanderers are young, andin one | 7 and 11, which were combined with Prof. Winnecke’s of the: | 
astance observed, by himself, were chiefly males. The migration | 5h. in making the calculations.—-Prof. Pritchard also read 4. ~ 
loses with the death of the individuals, generally brought about pene on a mechanical solution of Kepler’s problem.—Mr. J... | 
by an epizootic disease, the result of over population ; the decser . L. Glaisher read a pape on an elliptic-fanction golution of. | 
the masses the higher the rate of mortality. The bare patch on | Kepler’s problem.—The Rev, 8. J. Perry described low’ | 
‘he romp considered by Mr. Crotch to be due to the habit of pro- } neither he nor his assistants could sce Vulcan.—Lord Lindsay — . 
ecting themselves against stones in resisting attack, Mr. Collett | stated that M. Leverrier thought it would be useless to look for 
itates is due to a skin disease. He however, supports Mr, | Vulcan for the next six years. te ae 


Crotch’s statement as to the number of winged and four-footed : ts arn 
iemies which devour the Lemming, and also that domestic en ao se ara Rayleigh, F.RS, 
mattle and reindeer destroy them, ‘Their occasional enormous | PFes gat er " 2 CHST.—~ Sar. WS endeoury bala 4 Veeats 
nerease in numbers he holds to be owing to periodic prolific reds ah creeatee an a apetestions, by Mr. J. 7. Walker. os 
eye ° ° ; » * ‘ ‘ piers | 
rears, the facility of rearing their young, and the early pro- Geometrical illustration P a theorem relating to an irrational |. 


eative faculty of the latter. Parallel instances among other groups pes : 
f animals, fo. Galanes anuacal Eaaene Or Gut ales and locusts | function of an ae variable, and on the general differential. 
é : e 


| : } : | x : . 
ie well known, though as to the true reason of such departures Wy tly =% where X, Y are the same quartic func-. 


nnumber, &e,. much is orly conjectural, Coincidently with | ~ Laity 
he notable years of the Lemming migrations, the increase above | tions of x, y, respectively, by Prof. Cayley, F.R.S. (Profs. Smith’: 
and Henrici took part in a discussion on these papers, the farmer’ 


he normal number of fats, mice, shrews, and even the grouse 
ribe, have been recorded, Mr. Collett affirms that the Lemmings making remarks on the question whether infinity is a point or: . 
a straight line).-Mr. Merrifield, F.R.S., vice-president, having 
ied 
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ravel chiefly in the direction of the valleys, and not constantly 

ine west as has beenasserted ; their great movements are chiefly | taken the chair, Mr, Harry Hart deduced some cases of paral 
wocturnal. He is inclined to question Mr, Crotch’s notion of here- ) 
itary search for a ‘‘ Miocene Atlantis,” and rather is of opinion 
hat in accounting for the periodical excess of multiplication and 
nigratory impulse a physiological necessity impels them ; the 
ature of this is at present beyond our power to explain rationally, 
~A further contribution to the natural history of swine, by Prof, | 
Solleston, was read in abstract, this paper forming an appendix | 
a that previously brought under the piotice of the Society. The | 
additional information is in the main. confirmatory of the views 
lready expressed, but several important facts relative to the |. 
triping of the young Of Ses celedentsis and S. verrucosus according 
9 Dr. A. B, Meyer, with information from others, mecessarily 
nuses @ modification in: former conclusions.~On South African 
lepation |‘ (Liverworts), by Mr. W. Mitten, and on ‘new Lrish 
ichens, by the Rey, W. A. Leighton, were two technical, 
ppere the titles only of which were read by the Secretary. 
‘Royal Astronomical Society, April 13, Dr. Huggins 
RLS. president, ja the chair.-—Lard lindsay read'a or on 
16 alacrial parallax of Juno observed at Mauritius in 1804 with 
ue heliometer, which {tejecting one discordant observation) gave 
valueof 8°82 for the solar pareliax,-—Mr, Gill read a paper 
h ihe ‘proposed’ expedition to observe the approaching oppd- 
tion‘ot: Mars, Observations can be made during six weeks. 
tthe Island of Ascension the geometrical conditions are about 
‘i fqvourdble as possible j dnd whet is.of great importance, the 
eteorological conditions axe mo ‘Ines so, the range of tempes 
ture’ between 6 Pst, an 6AM being only two or three 


‘ 


greet, None of the stars of comparison are of less than. the 


motion from the consideration that the contra parallel 
peng the motion of two ¢qual ellipses rolling upon’ each |: 
other, and that of these (7.2, parallel motions) two especially were 
very simple, inasmuch as the motion waa obtained in either case 

by the use of five bars only and was moreover perfectly. con- | 
tinuous,—-Mr. Tucker, hon, sec., read an abstract of a paper _ 
by Prof, H. W. Lloyd Tanner, on a method of solving partial 
differential equations which have a general first integral, applied 
to equations of the third order with two independent vatiatles. 3 


Chemical Society, April 19.--Dr, Gladstone in the chal. 
-~The following papers were read :-~On the estimation of manx. .. 
ganese in spiegeleisen, and of manganese and iron in manganl. .':; 
ferous iron ores, by E. Riley. For estimating manganese in. ° 
spiegeleisen the author recommends the indicect method, £e., 
estimating the iron, adding five per cent. for impurities :and 
taking the difference a$ manganese, for accuracy and rapidity; (0°") 
for the estimation of manganese in ity’ Gres the author.prefers to. 
separate the iron ay basic pergcetats with carbonete and acetate 
of ammonia, and to precipitate the manganese ‘with bromine * 
and ammonia, taking care, that the ignited precipitate contains’ |". 
no baryta, ide, or lime. For the determination of the iron a (| 
standard solution of. bichromate of potash yields the best resylts, ° ¢ 
the iron ‘being teduced with pure sulphite of soda.—Qn a method. 
of detecting: small quantities of bismuth, by M. M, Pattison . °°! 
Muir, | The author proposes Schneider's reagent, consisting of a °°"! 
clear solation of 12 grm.-ei tartaric acid and 4 grm. stannons: \" : 
chloride in caustic potash 's one :patt.of bismuth in grace, if) 8. 
swarmed to 6o"7o° C. with this reagent, gives » brownish colour. 





sorunitnde, god they de selected so a& to-determine the | On certain ‘bismuth compounds, ‘by M. M. Pattion Muin 
Perini so Naw siage “Titis paper gives.an actountof the. properties and reactions of °'s-': 
ede oh ad Ree Tey : ! 
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given. Alcoholic lead acetate gives with purpurin dissolved in 
alcohol a precipitate soluble in excess, with alizarin a precipitate 
insoluble in excess. oe and brom-purpurin were 
prepared and analysed by the authors. et heating pure pars 
putin In sealed tubes to 300° C. it was Jound to be partially con. 
verted into quinizarin. 


Physical Society, Apri] 14.—Trof. G. C. Foster, president, 
in the chair.-—The secretary described a new form of colorimeter, 
devised hy Dr. Mills, It’ consists of fvo vertical glass, tubes 
about ten centimetres in length and two centimetres in diameter, 
and contracted at their lower ends, which are graduated in 
millimetres and txed ina frame, In each tube a loosely-fitting 
tise of while or black glass (as occasion may require) can be 
raised or lowered from below by: means of a glass rod fitting 
water-tight, and the meniscus of the quid ie concealed by a 
wooden screen. The two liquids under examiuation are intro- 
duced iuto the tubes to the same level, and the discy adjusted 
until rendered invisihle,—~—Mr. Christie gave an account of a 
new form of spectroscope, in which ‘' half-prisms” are used to 
negnify the dispersion {see Astronomical Society). 
GIF NEVA 

Society of Physics and Natural History, March 31. - 
l'rof, Zahn presents preparations of the human costal cartilaye, 
thowing a fragmentary infiltration of ihe cellules. Tiois infiltra- 
tion 1s very frequent ; it is observed in half of the men uver 
forty, and especialy m such as have any torch of lang disease, 
— Dr, Prevost described a case of aphasia observed at the Can- 
tonal Llospital, io a young girl attacked with a right dewtp/evra, 
in whom the aphasia subststed after the cure of the hemplegia. 
Though she cannot speak she has recovered the power of artic 
lating words when che sings, and her intellect is untouched, 

March 15,--M. Alph. de Candolle announced the conclusion 
of hi. wark on tbe fanuly of the Avidacee for the work which 
he will pablish under the uame of “ Monographs of the Phane- 
royamex.” ‘This family mcludes three pruacipal species, 27 z¢ 
rosmiax, smied, and Aiphevuuni, snd i» found in the diwu ion 
of the ytlobe between India, fapan, and the Sandwich istands. 
The first of these species is probably the must anctent. 
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Academy of Sciences, April 16.—~M. Peligot in the chair. 
"The follow inge eral were read: Note on a protlen of 
mechanics, by M. Stertrand. Knowimy that the plincts describe 
comic sectivas, and without supposing more, to find the expres- 
ston fur the components of the furce soliciung them, in function 
of co-ordmates of its pomt of application. --On a solar spot 
which appeared on April 15, by M. Jansson. Winle the disc 
had been wholly without spots on the 14th, it had, next day, a 
ace near the centre some 2’ diameter, covered with them. 
This as of the onler of things that occurs at a maximum ; 
and the old sdea seems incorrect that the rarity of spots at the 
mipimum is due to an absence of activity of the photosphere, 
There is a tendency to prompt extinction of the pheno. 
mina Researches on iodic acnl, by M. Rerthelot.—On 
the thenry of plone elastic plates, Ly M. Kirchholl,—Deter- 
mination of the differences in lungitade between Paris and Mar- 
sulles, and hetween Algiet. and Marseilles, by MM. Loewy and 
Stephan. The apparatus comprised a meridian instrument aud 
pendulum, a Lfiyy’s chronograph, @ very »erisitive Stemens relay, 
a gaivanuineter, aud a theostat, The difference of longitade 
observe! between the Paris and Marseilles instruments was 
12m. 14 430s 0 Ooys, 5 that between the Algiers and Mar- 
feilles amstraments ym, 25°28). 3 0°009s. The difference of 
there, vis, 2m. 50°R138, expresses the difference of longitude 
between Pans and Aliers; which closely agrees with that got 
Ly MM. Loewy and Perrier by direct measurement (Vids 
ani. 50'21j0). The velocity of transmission of the signals the 
authols state to hy 36,400 km. peg second ia the acrial hne and 
4,000 km. in the calle, New experiments on the origin aud 
raturé of typhoid fever, by M. Guerin, Experimenting with 
vearuted bilious maticis, Lie, and fecal matters proper from the 
Inrger intestine (of typhoid subjects) introduced into rabbits by 
injection, he found that they rarely caused death --onoe in twelve 
experiments ; while the spytial diarrhae matter from the omall 
intestine cnused death almost constantly in a few hours or days. 
Kaperimen distinguishing the pends of the disease also : 
to the special toxical matter being almost entirely contained in 
he smaller intestine, M, Guerin offers sume hag pigs of 
these facts, —-Divisibility of the elactric light, by MM. Denay- 
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ronze and Jablochkoff, Using alternating curremis induc} 
tion coils with interrupter and oad ohees se ceucd, orem 
kaain plate between the wires, steady is Obtained,’ 


There is a central artery of the series of interior 
many distinct cotductor. branch off os there are coils ia the® 
circuit, Each luminous centre is thus quite independent, andi 
each may be extinguished or lit separately, discovery of a 
Gallo-Roman port and a (aulish port near St. Nazaire ; deter. 
mination of the age of the layers at different heights (secund 
note), by M. Bertrand,—The Phylloxera in the department of 
the Gironde (continued), by M. Azam. At the end of 1873 
97 communes were attached; at the end of 1876, 263, . 
~—On oxoena, by M. Brame.—Investigation of the lew which 
ee be obeyed by a central iorce, so that the trajectory it pro- 

uces may be always a conic, by M. Darboux.—On the laws of 
reciprocity in the theory uf the residues of powers, by M. Pepin, --«: 
Qa the radii of curvatureot the successive podariesof a plane curve, 
by M, Niewenylowski.—-Ou the rolling of ships in calin water, 
by M. Bourgoin.—On the state of galts in solution, by M,: 
Gernez, Lfis experiments contradict M. T'scherbatschew’s view 
that saturated solutions of sulphate of soda, made uniler 33°," 
contain the hydrate with roliQ, those heated to a hugher tems 
perature the hydrate with 7110. —(n a new series of acid salisy: 
by M. Villiers.-- -Trausturmation of ordinary pyrotartaric acid 
with tribrumic frombhydrate of ethylene, by ML. Bourgoin.—O 
the properties of resorcme, by M. Calderon. —Male flowers o 
Cordaites, by M, Renault.— Note on the calefagal flora of the Albe 
of Wurtemberg, by M, Contejean.- -Researches on the cardiag 
disorders which pruduce the intermittences of the artenal pulse, 
called false ttermitiences, by M. Frangoy I anck. ~Kxperiments 
proving that the seplacity of putrefied blood is not duc to a 
soluble ferment, by M, Fcite.--Gn the winter of 1877 in Paris 
by M. Renow. {t is very rare that the minimum of the col 
seasun falls in November oc March (which shuw the lowest in 
the present cas¢), or that March should present the lowest 
mouthly average. ~ On the thunderstorm of Apnl 4, 1877, by. 
M. Godefroy, Figures of the hailstones are given, the forms 
being that of a sulid of revolution from a sphertcal pyramid.— 
On poisumng with salts of copper, by M. Decaisne.—On the pre» ; 
cautions taken by (ortoises agamat cold, and the indicanons they 
may furnish to farmeas, by M. Goudhard. 
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